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IMMEDIATE RELEASE PHARMACEUTICAL COMPOSITIONS 

COMPRISING OXYCODONE AND NALOXONE 

5 FIELD OF THE INVENTION 

The present invention pertains to pharmaceutical compositions suitable for treating 

patients suffering from pain. 

10 BACKGROUND OF THE INVENTION 

The importance of adequately treating patients suffering from pain has been 

increasingly recognized over the past decade. 

15 For the treatment of chronic moderate to strong and even severe pain as it occurs in 

cancer patients, opioid analgesics have become increasingly popular over the last 

decades. Among the factors contributing to this development has been the 

introduction of controlled release preparations of opioids such as morphine, 

hydromorphone and oxycodone which can be taken by a patient at reduced frequency 

20 compared to the immediate release preparations of these agents which had been 

available before. 

Controlled release preparations of the opioid oxycodone such as the product 

Oxygesic® tablets which comprises oxycodone hydrochloride as the active agent and 

25 Targin® tablets which comprises a combination of oxycodone hydrochloride and the 

opioid antagonist naloxone hydrochloride have been successful both from a 

commercial perspective and in terms of acceptance by patients and medical 

practitioners. 

30 However, there remain situations where controlled release preparations of opioids 

may not necessarily be medications of first choice when treating patients suffering 

from pain. 
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OBJECTIVE AND SUMMARY OF THE INVENTION 

It is one objective of the present invention to provide pharmaceutical compositions 

suitable for the treatment of pain and in particular for the treatment of chronic 

5 moderate to strong and even severe pain which can be used for titrating patients 

suffering from pain and/or treating breakthrough pain in patients suffering from pain 

while concomitantly avoiding undesired side effects as they may occur during 

standard pain therapy. 

10 These and other objectives as they will become apparent from the ensuing 

description are attained by the subject-matter of the independent claims. The 

dependent claims as set forth hereinafter refer to some of the preferred embodiments 

of the present invention. 

15 The present invention in one embodiment relates to an oral immediate release 

pharmaceutical composition comprising at least oxycodone or a pharmaceutically 

acceptable salt thereof and naloxone or a pharmaceutically acceptable salt thereof in 

about a 2:1 ratio (oxycodone or a pharmaceutically acceptable salt thereof: naloxone 

or a pharmaceutically acceptable salt thereof) by weight. 

20 

Generally, oral immediate release pharmaceutical compositions in accordance with 

the present invention may comprise other pharmaceutically active agents in addition 

to oxycodone or a pharmaceutically acceptable salt thereof and naloxone or a 

pharmaceutically acceptable salt thereof. However, it can be a preferred embodiment 

25 of the present invention that oxycodone or a pharmaceutically acceptable salt thereof 

and naloxone or a pharmaceutically acceptable salt thereof are the sole 

pharmaceutically active agents of pharmaceutical compositions in accordance with 

the present invention. 
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Generally, oral immediate release pharmaceutical compositions in accordance with 
the present invention may comprise oxycodone in the form of its free base or a salt 
thereof and naloxone in the form of its free base or a salt thereof. However, it can be 
preferred that oral immediate release pharmaceutical compositions in accordance 

5 with the invention comprise oxycodone in the form of oxycodone hydrochloride and 
naloxone in the form of naloxone hydrochloride. It may be an even more preferred 
embodiment that oxycodone hydrochloride and naloxone hydrochloride form the sole 
pharmaceutically active agents of the pharmaceutical composition. 

10 In a first aspect, oral immediate release pharmaceutical compositions in accordance 
with the invention comprise an amount of oxycodone or a pharmaceutically 
acceptable salt thereof equivalent to about 1 mg to about 160 mg of oxycodone 
hydrochloride and an amount of naloxone or a pharmaceutically acceptable salt 
thereof equivalent to about 0.5 mg to about 80 mg of naloxone hydrochloride. In one 

15 of the preferred embodiments, oral immediate release pharmaceutical compositions 
in accordance with the invention may comprise an amount of oxycodone or a 
pharmaceutically acceptable salt thereof equivalent to about 2.5 mg to about 20 mg 
of oxycodone hydrochloride and an amount of naloxone or a pharmaceutically 
acceptable salt thereof equivalent to about 1.25 mg to about 10 mg of naloxone 

20 hydrochloride. These pharmaceutical compositions may comprise the 
pharmaceutically active agents in about a 2:1 ratio by weight. 

A preferred embodiment of this first aspect can relate to oral immediate release 
pharmaceutical compositions comprising oxycodone hydrochloride and naloxone 

25 hydrochloride as the sole pharmaceutically active agents in about a 2:1 ratio 
(oxycodone hydrochloride:naloxone hydrochloride) with oxycodone hydrochloride 
being present in an amount of about 2.5 mg to about 40 mg of oxycodone 
hydrochloride and with naloxone hydrochloride being present in an amount of about 
1.25 mg to about 20 mg of naloxone hydrochloride. 

30 
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An even more preferred embodiment of this first aspect can relate to oral immediate 
release pharmaceutical compositions comprising oxycodone hydrochloride and 
naloxone hydrochloride as the sole pharmaceutically active agent in about a 2:1 ratio 
(oxycodone hydrochloride:naloxone hydrochloride) with oxycodone hydrochloride 

5 being present in an amount of about 2.5 mg to about 20 mg of oxycodone 
hydrochloride and with naloxone hydrochloride being present in an amount of about 
1.25 mg to about 10 mg of naloxone hydrochloride. 

A second aspect of the present invention relates to oral immediate release 
10 pharmaceutical compositions which comprise oxycodone or a pharmaceutically 

acceptable salt thereof and naloxone or a pharmaceutically acceptable salt thereof in 
about a 2:1 ratio (oxycodone or pharmaceutically acceptable salt thereof:naloxone or 
a pharmaceutically acceptable salt thereof) by weight and wherein the formulation 
releases in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm in 0.1 

15 N hydrochloric acid at 37°C and using UV detection at 230 nm, > 75% of 
oxycodone or a pharmaceutically acceptable salt thereof by weight and > 75 % of 
naloxone or a pharmaceutically acceptable salt thereof by weight at 45 min. 

A preferred embodiment of this second aspect can relate to oral immediate release 
20 pharmaceutical compositions which comprise oxycodone or a pharmaceutically 

acceptable salt thereof and naloxone or a pharmaceutically acceptable salt thereof in 
about a 2:1 ratio (oxycodone or a pharmaceutically acceptable salt thereof to 
naloxone or a pharmaceutically acceptable salt thereof) by weight, wherein the 
formulation releases in vitro, when measured using the Ph. Eur. Paddle Method at 

25 100 rpm in 0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, > 
80% of oxycodone or a pharmaceutically acceptable salt thereof by weight and > 80 
% of naloxone or a pharmaceutically acceptable salt thereof by weight at 15 min. 

A more preferred embodiment of this second aspect can relate to oral immediate 
30 release pharmaceutical compositions which comprise oxycodone or a 
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pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof in about a 2:1 ratio (oxycodone or a pharmaceutically 

acceptable salt thereof to naloxone or a pharmaceutically acceptable salt thereof) by 

weight, wherein the formulation releases in vitro, when measured using the Ph. Eur. 

5 Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and using UV 

detection at 230 nm, >_90% of oxycodone or a pharmaceutically acceptable salt 

thereof by weight and >90 % of naloxone or a pharmaceutically acceptable salt 

thereof by weight at 15 min. 

10 A even more preferred embodiment of this second aspect can relate to oral 

immediate release pharmaceutical compositions which comprise oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof in about a 2:1 ratio (oxycodone or a pharmaceutically 

acceptable salt thereof to naloxone or a pharmaceutically acceptable salt thereof) by 

15 weight, wherein the formulation releases in vitro, when measured using the Ph. Eur. 

Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and using UV 

detection at 230 nm, > 95% of oxycodone or a pharmaceutically acceptable salt 

thereof by weight and >95 % of naloxone or a pharmaceutically acceptable salt 

thereof by weight at 15 min. 

20 

In all embodiments of the second aspect, oral immediate release pharmaceutical 

compositions may comprise an amount of oxycodone or a pharmaceutically 

acceptable salt thereof equivalent to about 1 mg to about 160 mg of oxycodone 

hydrochloride and an amount of naloxone or a pharmaceutically acceptable salt 

25 thereof equivalent to about 0.5 mg to about 80 mg of naloxone hydrochloride. 

Amounts of oxycodone or a pharmaceutically acceptable salt thereof equivalent to 

about 1 mg to about 80 mg of oxycodone hydrochloride and an amount of naloxone 

or a pharmaceutically acceptable salt thereof equivalent to about 0.5 mg to about 40 

30 mg of naloxone hydrochloride, amounts of oxycodone or a pharmaceutically 
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acceptable salt thereof equivalent to about 1 mg to about 40 mg of oxycodone 
hydrochloride and an amount of naloxone or a pharmaceutically acceptable salt 
thereof equivalent to about 0.5 mg to about 20 mg of naloxone hydrochloride or 
amounts of oxycodone or a pharmaceutically acceptable salt thereof equivalent to 

5 about 1 mg to about 20 mg of oxycodone hydrochloride and an amount of naloxone 
or a pharmaceutically acceptable salt thereof equivalent to about 0.5 mg to about 10 
mg of naloxone hydrochloride may be even more preferred. 

In a third aspect of the present invention, an oral immediate release pharmaceutical 
10 composition may comprise oxycodone or a pharmaceutically acceptable salt thereof 

and naloxone or a pharmaceutically acceptable salt thereof, wherein the composition 
is in solid form and wherein the formulation releases in vitro, when measured using 
the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and using 
UV detection at 230 nm, >15% of oxycodone or a pharmaceutically acceptable salt 

15 thereof by weight and >_75 % of naloxone or a pharmaceutically acceptable salt 
thereof by weight at 15 min. 

A preferred embodiment of this third aspect can relate to oral immediate release 
pharmaceutical compositions, wherein the formulation releases in vitro, when 

20 measured using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 
37°C and using UV detection at 230 nm, > 80% of oxycodone or a pharmaceutically 
acceptable salt thereof by weight and > 80 % of naloxone or a pharmaceutically 
acceptable salt thereof by weight at 15 min. 

25 A more preferred embodiment of this third aspect can relate to oral immediate 
release pharmaceutical compositions, wherein the formulation releases in vitro, when 
measured using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 
37°C and using UV detection at 230 nm, >90% of oxycodone or a pharmaceutically 
acceptable salt thereof by weight and >90 % of naloxone or a pharmaceutically 

30 acceptable salt thereof by weight at 15 min. 
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An even more preferred embodiment of this third aspect can relate to oral immediate 
release pharmaceutical compositions, wherein the formulation releases in vitro, when 
measured using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 

5 37°C and using UV detection at 230 nm, > 95% of oxycodone or a pharmaceutically 
acceptable salt thereof by weight and >95 % of naloxone or a pharmaceutically 
acceptable salt thereof by weight at 15 min. 

In all embodiments of the third aspect, oral immediate release pharmaceutical 
10 compositions may comprise an amount of oxycodone or a pharmaceutically 

acceptable salt thereof equivalent to about 1 mg to about 160 mg of oxycodone 
hydrochloride and an amount of naloxone or a pharmaceutically acceptable salt 
thereof equivalent to about 0.5 mg to about 80 mg of naloxone hydrochloride. 

15 Amounts of oxycodone or a pharmaceutically acceptable salt thereof equivalent to 
about 1 mg to about 80 mg of oxycodone hydrochloride and an amount of naloxone 
or a pharmaceutically acceptable salt thereof equivalent to about 0.5 mg to about 40 
mg of naloxone hydrochloride, amounts of oxycodone or a pharmaceutically 
acceptable salt thereof equivalent to about 1 mg to about 40 mg of oxycodone 

20 hydrochloride and an amount of naloxone or a pharmaceutically acceptable salt 
thereof equivalent to about 0.5 mg to about 20 mg of naloxone hydrochloride or 
amounts of oxycodone or a pharmaceutically acceptable salt thereof equivalent to 
about 1 mg to about 20 mg of oxycodone hydrochloride and an amount of naloxone 
or a pharmaceutically acceptable salt thereof equivalent to about 0.5 mg to about 10 

25 mg of naloxone hydrochloride may be even more preferred. 

In all embodiments of the third aspect, the pharmaceutical composition may 
comprise a disintegrant and optionally a filler and optionally other pharmaceutically 
acceptable excipients. Preferably, one can use a combination of e.g. starch and 

30 lactose as disintegrant. Lactose alone may at the same time function as a filler. A 
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particularly preferred embodiment relies on the product Starlac®, a combination of 

lactost 85% and starch 15%, which may function both as a disintegrant and as a 

filler. Different types of disintegrants, fillers or other types of pharmaceutically 

acceptable excipients are set forth hereinafter. The combined filler/disintegrant may 

5 be comprised within the pharmaceutical composition in an amount of about 40% to 

about 90%, preferably in an amount of about 50% to about 85% and even more 

preferably in an amount of about 60% to about 80% by weight based on the weight 

of the composition. These numbers particularly apply if an excipient having a dual 

function both as a disintegrant and a filler such as Starlac® is used. 

10 

In all embodiments of the third aspect, the pharmaceutical composition may 

comprise oxycodone or a pharmaceutically acceptable salt thereof and naloxone or a 

pharmaceutically acceptable salt thereof in about a 2:1 ratio (oxycodone or a 

pharmaceutically acceptable salt thereof to naloxone or a pharmaceutically 

15 acceptable salt thereof) by weight. 

In all embodiments of the third aspect of the invention, the pharmaceutical 

composition may be provided in the form of tablets, capsules, granules, 

multiparticulates and the like. Tablets can be particularly preferred. 

20 

Of the oral immediate release pharmaceutical compositions of the invention which 

comprise an amount of oxycodone or a pharmaceutically acceptable salt thereof 

equivalent to about 2.5 mg to about 20 mg of oxycodone hydrochloride and an 

amount of naloxone or a pharmaceutically acceptable salt thereof equivalent to about 

25 1.25 mg to about 10 mg of naloxone hydrochloride in a ratio of about 2:1 by weight, 

those can be preferred which provide for an AUCt of oxycodone in the range of 

about 15 ng.h/mL to about 500 ng.h/mL, preferably in the range of about 20 ng.h/mL 

to about 400 ng.h/mL, more preferably in the range of about 25 ng.h/mL to about 

300 ng.h/mL and even more preferably in the range of about 30 ng.h/mL to about 

30 250 ng.h/mL when administered in a single dose study in human healthy volunteers. 
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Such oral immediate release pharmaceutical compositions may preferably comprise 
the hydrochloride salts of oxycodone and naloxone. 

Of the oral immediate release pharmaceutical compositions of the invention which 
5 comprise an amount of oxycodone or a pharmaceutically acceptable salt thereof 

equivalent to about 2.5 mg to about 20 mg of oxycodone hydrochloride and an 
amount of naloxone or a pharmaceutically acceptable salt thereof equivalent to about 
1.25 mg to about 10 mg of naloxone hydrochloride in a ratio of about 2:1 by weight, 
those can be preferred which provide for a Cmax of oxycodone in the range of about 

10 1 ng/mL to about 300 ng/mL, preferably in the range of about 2 ng/mL to about 200 
ng/mL, more preferably in the range of about 3 ng/mL to about 100 ng/mL, even 
more preferably in the range of about 4 ng/mL to about 75 ng/mL and most 
preferably in the range of about 6 ng/mL to about 50 ng/mL when administered in a 
single dose study in human healthy volunteers. Such oral immediate release 

15 pharmaceutical compositions may preferably comprise the hydrochloride salts of 
oxycodone and naloxone. 

The oral immediate release pharmaceutical compositions in accordance with the 
invention may be in the form of, but are not limited to, a tablet, a capsule, 

20 multiparticulates, e.g. granules, spheroids or beads, and liquids, e.g a solution, 
suspension, or emulsion. 

Oral immediate release pharmaceutical compositions in accordance with the 
invention may comprise at least a diluent and optionally a disintegrant as 

25 pharmaceutically acceptable excipients. Further, they may comprise other 
pharmaceutically acceptable excipients such as lubricants, fillers, colourants, 
flavourants, pH-adjusters, plasticizers, anti-tack agents, binders and the like. Oral 
immediate release pharmaceutical compositions in accordance with the invention 
may also comprise at least a disintegrant and optionally a diluent as pharmaceutically 

30 acceptable excipients. Further they may comprise other pharmaceutically acceptable 
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excipients such as lubricants, fillers, colourants, flavourants, pH-adjusters, 

plasticizers, anti-tack agents, binders and the like. It is to be understood that one 

preferably can use excipients which have dual function both as a disintegrant and a 

diluent such as the Starlac® product. 

5 

In a particularly preferred embodiment of the present invention, an oral immediate 

release pharmaceutical composition comprises about 2.5 mg to about 20 mg of 

oxycodone hydrochloride and about 1.25 mg to about 10 mg of naloxone 

hydrochloride in about a 2:1 ratio (oxycodone hydrochloride: naloxone 

10 hydrochloride) by weight, wherein the composition comprises oxycodone 

hydrochloride and naloxone hydrochloride as the sole pharmaceutically active 

agents, wherein the composition is in the form of a tablet, wherein the formulation 

comprises at least a diluent and optionally a disintegrant as pharmaceutically 

acceptable excipients and wherein the formulation releases in vitro, when measured 

15 using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and 

using UV detection at 230 nm, > 80% of oxycodone or a pharmaceutically 

acceptable salt thereof by weight and > 80 % of naloxone or a pharmaceutically 

acceptable salt thereof by weight at 45 min. In a further preferred aspect of these 

particularly preferred embodiments of the present invention, a pharmaceutical 

20 composition may release in vitro, when measured using the Ph. Eur. Paddle Method 

at 100 rpm in 0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, > 

95% of oxycodone hydrochloride and > 95 % of naloxone hydrochloride by weight 

at 15 min. 

25 Another aspect of these particularly preferred embodiments of the present invention 

relates to pharmaceutical compositions which provide for an AUCt of oxycodone in 

the range of about 25 ng.h/mL to about 300 ng.h/mL and more preferably in the 

range of about 30 ng.h/mL to about 250 ng.h/mL when administered in a single dose 

study in human healthy volunteers. Such oral immediate release pharmaceutical 
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compositions may preferably comprise the hydrochloride salts of oxycodone and 

naloxone. 

Another aspect of these particularly preferred embodiments of the present invention 

5 relates to pharmaceutical compositions which provide for a Cmax of oxycodone in 

the range of about 4 ng/mL to about 75 ng/mL and more preferably in the range of 

about 6 ng/mL to about 50 ng/mL when administered in a single dose study in human 

healthy volunteers. Such oral immediate release pharmaceutical compositions may 

preferably comprise the hydrochloride salts of oxycodone and naloxone. 

10 Pharmaceutical compositions which provide in addition the AUC values of the 

preceding paragraph are particularly preferred. 

Oral immediate release pharmaceutical compositions in accordance with the 

invention can be used for titrating patients suffering from pain, in particular those 

15 suffering from chronic moderate to strong and even severe pain. 

Oral immediate release pharmaceutical compositions in accordance with the 

invention can also be used for treating breakthrough pain in patients suffering from 

pain, in particular those suffering from chronic moderate to strong and even severe 

20 pain. 

Oral immediate release pharmaceutical compositions in accordance with the 

invention can also be used to treat pain and in particular chronic moderate to strong 

and even severe pain in patients suffering from pain. 

25 

The present invention also relates to the use of oral immediate release 

pharmaceutical compositions as described above and the manufacture of a 

medicament for titrating patients suffering from pain, in particular those suffering 

from chronic moderate to strong and even severe pain. 

30 
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Further, the present invention relates to the use of oral immediate release 

pharmaceutical compositions as described above and the manufacture of a 

medicament for treating breakthrough pain in patients suffering from pain, in 

particular in those suffering from chronic moderate to strong and even severe pain. 

5 

Further, the present invention relates to the use of an oral immediate release 

pharmaceutical composition as described above and the manufacture of a 

medicament for treating pain in patients suffering from pain, in particular in those 

suffering from chronic moderate to strong and even severe pain. 

10 

The present invention in another aspect relates to a method of titrating a patient 

suffering from pain, in particular from chronic moderate to strong and even severe 

pain, by administering an oral immediate release pharmaceutical composition as 

described above. 

15 

Yet another aspect of the present invention relates to a method of treating 

breakthrough pain in a patient suffering from pain, in particular from chronic 

moderate to strong and even severe pain, by administering an oral immediate release 

pharmaceutical composition as described above. 

20 

Yet another aspect of the present invention relates to a method of treating pain, in 

particular chronic moderate to strong and even severe pain, in patients suffering from 

pain, by administering an oral immediate release pharmaceutical composition as 

described above. 

25 

Further, the present invention relates to a method of manufacturing an oral 

immediate release pharmaceutical composition as described above. 
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FIGURE LEGENDS 

Fig. 1 depicts a flow chart of a manufacturing process for pharmaceutical 

compositions of the invention. 

5 

Fig. 2 depicts the treatment schedule of the clinical trial described in Experiment 2. 

Fig. 3 depicts the mean blood plasma concentration of oxycodone as determined for 

IR OXN 2.5/1.25, IR OXN 5/2.5, IR OXN 10/5 and IR OXN 20/10 in 

Experiment 2 for 21 subjects. 

Fig. 4 depicts the mean blood plasma concentration of naloxone as determined for 

IR OXN 2.5/1.25, IROXN 5/2.5, IR OXN 10/5 and IR OXN 20/10 in 

Experiment 2 for 21 subjects. 

Fig. 5 depicts the mean blood plasma concentration of naloxone-3-glucuronide as 

determined for IR OXN 2.5/1.25, IR OXN 5/2.5, IR OXN 10/5 and IR OXN 

20/10 in Experiment 2 for 21 subjects. 

Fig. 6 depicts the treatment schedule of the clinical trial described in Experiment 3. 

Fig. 7 depicts the mean blood plasma concentration of oxycodone as determined for 

IR OXN 20/10, IR Oxycodone 20 mg and PR Oxycodone 20/10 (Targin®) in 

Experiment 3 for 21 subjects. 

Fig. 8 depicts the mean blood plasma concentration of naloxone as determined for 

IR OXN 20/10, IR Oxycodone 20 mg and PR Oxycodone 20/10 (Targin®) in 

Experiment 3 for 21 subjects. 
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Fig. 9 depicts the mean blood plasma concentration of naloxone-3-glucuronide as 

determined for IR OXN 20/10, IR Oxycodone 20 mg and PR Oxycodone 

20/10 (Targin®) in Experiment 3 for 21 subjects. 

5 DETAILED DESCRIPTION OF THE INVENTION 

The present invention as illustratively described in the following may suitably be 

practised in the absence of any element or elements, limitation or limitations, not 

specifically disclosed herein. 

10 

The present invention will be described with respect to particular embodiments and 

with reference to certain figures but the invention is not limited thereto but only by 

the claims. The figures as described are only schematic and non-limiting. Terms as 

set forth hereinafter are generally to be understood in their common sense unless 

15 indicated otherwise. 

Where the term "comprising" is used in the present description and claims, it does 

not exclude other elements. For the purposes of the present invention, the term 

"consisting of' is considered to be a preferred embodiment of the term "comprising 

20 of'. If hereinafter a group is defined to comprise at least a certain number of 

embodiments, this is also to be understood to disclose a group which preferably 

consists only of these embodiments. 

Where an indefinite or definite article is used when referring to a singular noun, e.g. 

25 "a", "an" or "the", this includes a plural of that noun unless something else is 

specifically stated. The terms "about" or "approximately" in the context of the 

present invention denote an interval of accuracy that the person skilled in the art will 

understand to still ensure the technical effect of the feature in question. The term 

typically indicates deviation from the indicated numerical value of ±10%, and 

30 preferably of ±5%. 
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If in the following reference is made to oxycodone or naloxone, this always also 

includes the reference to a pharmaceutically acceptable salt of the free base of 

oxycodone or a pharmaceutically acceptable salt of the free base of naloxone or to 

5 derivatives thereof unless it is specifically indicated that the term "oxycodone" or 

"naloxone" should only refer to the free base. 

The term "immediate release" refers to the release rate by which the active 

ingredients, i.e. oxycodone or a pharmaceutically acceptable salt thereof and 

naloxone or a pharmaceutically acceptable salt thereof, are released from the 

pharmaceutical composition. In line with the general understanding, the term 

"immediate release" refers to pharmaceutical compositions showing a release of the 

active substance(s) which is not deliberately modified by a special formulation 

design and/or manufacturing methods. 

The term "immediate release" in particular refers to the property that pharmaceutical 

compositions in accordance with the invention release in vitro, when measured using 

the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and using 

UV detection at 230 nm, > 75% of oxycodone or a pharmaceutically acceptable salt 

thereof by weight and > 75% of naloxone or a pharmaceutically acceptable salt 

thereof by weight at 45 min. 

The in vitro release rates are determined according to the European Pharmacopeia 

(Ph. Eur.) Paddle method as described in the Ph. Eur. 2.9.3 6th edition. The paddle 

speed is set at 100 rpm in simulated gastric fluid (USP (United States Pharmacopeia 

without pepsin)) dissolution medium. Aliquots of the dissolution media are 

withdrawn at 15 minutes and 45 minutes and analysed by HPLC using a reverse 

phase Merck LiChrospher 60 RP Select B column maintained at 60°C. The mobile 

phase consists of 85:15 v/v; pH 2.0 potassium chloride:methanol. Ultraviolet 



WO 2010/103039 PCT/EP2010/053028 

- 16-

detection takes place at 230 nm. Oxycodone and naloxone are quantified by an 
external standard assay. 

If the oral immediate release pharmaceutical dosage form comprises an amount of 
5 oxcodone or a pharmaceutically acceptable salt thereof equivalent to an amount of up 

to 5 mg of oxycodone hydrochloride and an amount of naloxone or a 
pharmaceutically acceptable salt thereof equivalent to an amount of up to 2.5 mg of 
naloxone hydrochloride, the Ph. Eur. paddle test is performed in 500 ml of 0.1 N 
hydrochloric acid. 

10 
If the oral immediate release pharmaceutical dosage form comprises an amount of 
oxcodone or a pharmaceutically acceptable salt thereof equivalent to an amount of 
more than 5 mg of oxycodone hydrochloride and an amount of naloxone or a 
pharmaceutically acceptable salt thereof equivalent to an amount of more than 2.5 

15 mg of naloxone hydrochloride, the Ph. Eur. paddle test is performed in 900 ml of 0.1 
N hydrochloric acid. 

The term "titration" and its grammatical variations as mentioned hereinafter refers to 
the process by which a medical practitioner identifies a suitable dosage for a specific 

20 opioid such as oxycodone hydrochloride for a patient suffering from pain and in 
particular from chronic moderate to strong and even severe pain. As patients 
suffering from pain have different requirements with respect to the amount of opioid 
analgesics to be dosed due to their different metabolic properties, typically a 
physician first tries escalating doses of an immediate release formulation of an opioid 

25 formulation to identify the dosage amount of the opioid which will be sufficient for 
the patient to be pain-free or to have at least a significant reduction of pain intensity 
to provide acceptable pain control. 

When a dosage amount being suitable to permanently control the (chronic) pain 
30 experienced by these patients is identified, the patient is typically changed to a 
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controlled release formulation with a corresponding dosage amount so that the 

medication can be taken on a by-the-clock regimen at a reduced frequency, e.g. every 

12 hours or only once a day. Such patients, who without pain treatment would suffer 

from chronic pain sensation, are typically designated as patients with controlled 

5 background pain. 

In the context of the present invention the term "breakthrough pain" and its 

grammatical variations refer to a transitory increase in pain above the baseline or 

background pain experienced by patients being treated on a by-the-clock regimen of 

10 opioids. 

The term "baseline pain" as used hereinafter is typically the pain that is reported by a 

patient as the average pain intensity experience for e.g. 12 or more hours with the 

patient being on an opioid regimen for treating pain. 

15 

Pain intensities of baseline pain will typically be determined using common methods 

such as a numerical analogue scale test (NAS). Determination of breakthrough pain 

attacks and baseline pain has been described in e.g. Portenoy et al. (1999) (The 

Journal of Pain 7(8):583-591) and Portenoy et al. (1999) (Pain 81:129-134). The 

20 definitions of breakthrough pain and controlled baseline pain as given in these 

publications are incorporated by reference herein. Thus, the designation of controlled 

baseline pain will typically require that two criteria are met. 

First the patient will have to answer the question "Does your pain currently have a 

component that you would describe as "constant" or "almost constant" or "would be 

25 constant or almost constant" if not for the treatment being received?" in the 

affirmative. Second, the patient must be required to be treated by an opioid regimen 

that is consistent with relatively good pain control. The person skilled in the art will 

know how to determine controlled baseline pain on the basis of the information 

provided in the two references. 

30 
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Breakthrough pain will then be identified as a flare of pain which is experienced by 

the patient above the level of a controlled baseline pain. Pain intensity may be 

assessed using e.g. a 5-point categorical scale with the items "none", "slight", 

"moderate", "severe" and "excruciating". A patient will typically experience a 

5 breakthrough pain attack if this attack has been rated by the patient as either severe 

or excruciating. 

The term "bioequivalence" and its grammatical variations as mentioned hereinafter 

are used in their common sense. In particular, a pharmaceutical composition is said 

10 to be bioequivalent to a reference pharmaceutical composition if the 90% confidence 

interval of the mean value for the area under the curve (AUC) (AUCt or AUCinf) of 

the blood plasma levels of the pharmaceutical test composition is within 80% to 

125% of the corresponding mean value of the reference pharmaceutical composition 

and if the 90% confidence interval of the mean value for the maximum concentration 

15 (Cmax) of the blood plasma levels of the pharmaceutical test composition is within 

80% to 125% of the corresponding mean value of the reference pharmaceutical 

composition. 

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

20 agents, i.e. oxycodone and/or naloxone (or of their salts such as the hydrochloride 

salt). 

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

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

25 

The AUC (Area Under the Curve) value corresponds to the area of the concentration 

curve. The AUC value is proportional to the amount of active agents, i.e. oxycodone 

and naloxone (or of their salts such as the hydrochloride salt) absorbed into the blood 

circulation in total and is hence a measure of the bioavailability. 

30 
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The AUCt value is the value for the area under the plasma concentration-time curve 

from the time of administration to the last measurable concentration. AUCt values 

are usually calculated using the trapezoidal method. Where possible, LambdaZ, 

which is the terminal phase rate constant, is estimated using those points determined 

5 to be in the terminal lock-linear phase. tl/2Z, which is the apparent terminal phase 

half-life, is commonly determined from the ratio of ln2 to LambdaZ. The areas 

under the plasma concentration-time curve between the last measured point and 

infinity may be calculated from the ratio of the final observed plasma concentration 

(Ckst) to LambdaZ. This is then added to the AUCt to yield AUCinf, which is the 

10 area under the plasma concentration-time curve from the time of administration to 

infinity. 

The term "bioavailability" is defined for purposes of the present invention as the 

extent to which active agents such as oxycodone and naloxone (or their salts such as 

15 the hydrochloride salt) are absorbed after oral administration of the pharmaceutical 

composition. 

The term "steady state" can be described as follows: At the time t = 0, the time the 

first dose is administered, the concentration C = 0. The concentration then passes 

20 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 

concentration doesn't start at 0. 

Building on this first concentration minimum, the curve passes through a second 

maximum after the second dose has been administered, which is above the first 

25 maximum, and drops to a second minimum, which is above the first minimum. 

Thus, the blood plasma curve escalates due to the repeated doses and the associated 

step-by-step accumulation of active agent, until it levels off to a point where 

absorption and elimination are in balance. The state, at which absorption and 

elimination are in equilibrium and the concentration oscillates constantly between a 

30 defined minimum and a defined maximum, is called steady state. 
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The terms "maintenance therapy" and "chronic therapy" are defined for purposes of 

the present invention as the drug therapy administered to a patient after a patient is 

titrated with an opioid analgesic to a steady state as define above. Baseline pain as 

5 mentioned above refers to the pain sensation during maintenance/chronic therapy. 

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 (or of 

their salts such as the hydrochloride salt) to a number of test persons. The blood 

10 plasma values of the individual test persons are then averaged, e.g. a mean AUC, 

Cmax and W value is obtained. 

In the context of the present invention, pharmacokinetic parameters such as AUC, 

Cmax and W refer to mean values unless indicated otherwise. Further, in the context 

15 of the present invention, in vivo parameters such as values for AUC, Cmax, tmax, or 

analgesic efficacy refer to parameters or values obtained after administration at 

steady state or of a single dose to human patients and/or healthy human subjects. 

If pharmacokinetic parameters such as mean tmax, cmax and AUC are measured for 

20 healthy human subjects, they are typically obtained by measuring the development of 

blood plasma values over time in a test population of approximately 16 to 24 healthy 

human subjects. 

Regulatory bodies such as the European Agency for the Evaluation of Medicinal 

Products (EMEA) or the Food and Drug Administration (FDA) will usually accept 

25 data obtained from e.g. 20 or 24 test persons. However, initial trials involving fewer 

participants such as 5 test persons may also be acceptable. 

The term "healthy" human subject in this context refers to a typical male or female of 

usually Caucasian origin with average values as regards height, weight and 

30 physiological parameters such as blood pressure etc. Healthy human subjects for the 
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purposes of the present invention are selected according to inclusion and exclusion 

criteria which are based on and in accordance with recommendations of the 

International Conference for Harmonization of Clinical Trials (ICH). For the 

purposes of the present invention, healthy subjects may be identified according to the 

5 inclusion and exclusion criteria as laid out in e.g. Example 2 and Example 3. 

Thus, inclusion criteria comprise e.g. an age between >18 and <60 years; e.g. a BMI 

within the range 19-29 kg/m , and e.g. within the weight range 60-100 kg for 

males and 55 - 90 kg for females; that females must be non-nursing, non-pregnant, 

10 and provide a negative urine 13-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. 

15 Exclusion criteria comprise e.g. exposure to any investigational drug or placebo 

within 3 months of the first dose of study medication, any significant illness within 

the 30 days before the first dose of study medication, any clinically significant 

abnormalities identified at prestudy screening for medical history, physical 

examination or laboratory analyses, use of any prescription medication (except HRT 

20 for postmenopausal females and contraceptive medication) in the 21 days, or over the 

counter medication including acid controllers, vitamins, herbal products and/or 

mineral supplements in the 7 days, before first dose of study medication, concurrent 

medical condition known to interfere with gastrointestinal drug absorption (e.g. 

delayed gastric emptying, mal absorption syndromes), distribution (e.g. obesity), 

25 metabolism or excretion (e.g. hepatitis, glomerulonephritis), history of or concurrent 

medical condition, which in the opinion of the investigator would compromise the 

ability of the subject to safely complete the study, history of seizure disorders for 

which subjects required pharmacologic treatment, current history of smoking more 

than 5 cigarettes a day, subjects with evidence of active or past history of substance 

30 or alcohol abuse according to DSM-IV criteria, subjects who reported regular 
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consumption of 2 or more alcoholic drinks per day or have blood alcohol levels of 
>0.5% at screening, donation of more than 500 mL of blood or blood products or 
other major blood loss in the 3 months before first dose of study medication, any 
positive results in the prestudy screen for ethanol, opiates, barbiturates, 

5 amphetamines, cocaine metabolites, methadone, propoxyphene, phencyclidine, 
benzodiazepines, and cannabinoids in the specimen of urine collected at screening, 
known sensitivity to oxycodone, naloxone, or related compounds etc. 

If pharmacokinetic parameters such as mean tmax, cmax and AUC are obtained in 
10 patients, the patient group will comprise typically 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. Patients may be e.g. > 18 years, suffer from moderate to strong and even 
severe chronic pain of tumor and non-tumor origin, will show insufficient efficacy 

15 and/or tolerability with a WHO step II or III analgesic etc. A patient may e.g. not be 
considered for determination of pharmacokinetic parameters if there are indications 
of current alcohol or drug abuse, of current severe cardiovascular and respiratory 
diseases, of severe liver and renal insufficiency etc. 

20 It is to be understood that values of pharmacokinetic parameters as indicated above 
and below have been deduced on the basis of the data which were obtained in 
Examples 2 and 3, all of which relate to single dose studies in healthy human 
subjects. However, it is assumed that comparable results will be obtained upon 
steady state administration in healthy human subjects or single dose and steady state 

25 administration in human patients. The skilled person, of course, knows that Cmax of 
steady state will be higher than Cmax after single dose administration. 

Pharmacokinetic parameter calculations may be performed with WinNonlin 
Enterprise Edition, Version 4.1. 

30 
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As mentioned above, the present invention relates to an oral immediate release 
pharmaceutical composition comprising at least oxycodone or a pharmaceutically 
acceptable salt thereof and naloxone or a pharmaceutically acceptable salt thereof in 
about a 2:1 ratio (oxycodone or a pharmaceutically acceptable salt thereof: naloxone 

5 or a pharmaceutically acceptable salt thereof) by weight. 

As set forth hereinafter, such oral immediate release pharmaceutical compositions 
comprising at least oxycodone or a pharmaceutically acceptable salt thereof and 
naloxone or a pharmaceutically acceptable salt thereof in about a 2:1 ratio 

10 (oxycodone or a pharmaceutically acceptable salt thereofinaloxone or 
pharmaceutically acceptable salt thereof) by weight are bioequivalent when tested 
against a reference controlled release pharmaceutical composition comprising 
oxycodone hydrochloride and naloxone hydrochloride in a 2:1 ratio (oxycodone 
hydrochloride:naloxone hydrochloride) by weight. The controlled release reference 

15 pharmaceutical composition used in Example 3 comprising oxycodone hydrochloride 
and naloxone hydrochloride in a 2:1 ratio by weight is available on the German 
market under the trade name Targin® tablets. For Targin® tablets it has been shown 
that this controlled release formulation not only provides excellent pain control in 
patients suffering e.g. from strong to severe pain but also provides a very good side 

20 effect profile. The improvement of side effects by the use of Targin® tablets can be 
assessed as an improvement of bowel function, as a reduction in opioid-induced 
constipation, as a reduction in opioid-induced urinary retention and as an increased 
tolerability of and preference for the medication by patients suffering from pain (see 
e.g. Vondrackova et al., J. Pain (2008), 9(12): 1144-1154, Nadstawek et al., Int. J. 

25 Clin. Pract. (2008), 62(8): 1159-1167 and Meissner et al., Eur. J. Pain (2008) Article 
in Press)). 

Further, as becomes clear from Experiment 2, oral immediate release pharmaceutical 
compositions of the invention are dose-proportional, particularly when they comprise 

30 an amount of oxycodone or a pharmaceutically acceptable salt thereof equivalent to 
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about 2.5 mg to about 20 mg of oxycodone hydrochloride and an amount of naloxone 

or a pharmaceutically acceptable salt thereof equivalent to about 1.25 mg to about 10 

mg of naloxone hydrochloride in a ratio of about 2:1 by weight. 

5 In view of the bioequivalence, which in this case is the equivalence of extent of 

delivery of the immediate release pharmaceutical compositions comprising 

oxycodone or a pharmaceutically acceptable salt thereof and naloxone or a 

pharmaceutically acceptable salt thereof in a about 2:1 ratio by weight, to the 

controlled release formulation Targin® tablets (and particularly in view of the 

10 unexpected extent of the bioavailability and the fact that the first pass effect of 

naloxone is maintained also for the immediate release formulation), it seems justified 

to assume that immediate release pharmaceutical compositions in accordance with 

the invention will not only be effective in efficiently providing pain relief in patients 

suffering from pain, in particular from chronic moderate to strong and even severe 

15 pain, but that patients treated with these compositions will also experience a 

comparable, if not the same improvement as regards the side effect profile observed 

for Targin® tablets, particularly in comparison to oral immediate release 

formulations known from the prior art which comprise only the opioid agonist 

oxycodone hydrochloride. 

20 

Thus, oral immediate release pharmaceutical compositions in accordance with the 

invention are assumed to be efficient in pain treatment and to show an improvement 

with respect to side effects such as reduction in opioid-induced constipation, a 

reduction in opioid-induced urinary retention, and an improvement in tolerance of 

25 and preference for the medication by patients as compared to immediate release 

pharmaceutical compositions of the prior art which comprise only the opioid agonist 

oxycodone hydrochloride. 

30 

These properties in combination with the dose proportionality of oral immediate 

release pharmaceutical compositions of the invention will allow physicians to use the 
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phannaceutical compositions in accordance with the invention in situations where, in 
the past, controlled release pharmaceutical compositions comprising oxycodone or a 
pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 
acceptable salt thereof would have been preferred over immediate release 

5 formulations comprising only the opioid agonist oxycodone in view of the improved 
side effect profile of the controlled release formulation. 

The oral immediate release pharmaceutical compositions of the invention are 
particularly suitable for titration of patients suffering from pain and/or for treating 

10 breakthrough pain in patients suffering from pain. 

In particular, the oral immediate release formulations of the present invention may be 
used for titrating a patient suffering from pain and in particular from strong to severe 
(chronic) pain for which titration with controlled release formulations of oxycodone 

15 and naloxone in the past would have meant an unpleasant if not unacceptable 
experience of pain due to the delayed action of controlled release preparations. 
Furthermore, oral immediate release formulations in accordance with the present 
invention can be used to treat e.g. breakthrough pain attacks in patients, who are 
already treated with controlled release formulations of oxycodone or a 

20 pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 
acceptable salt thereof but nevertheless have experienced sudden pain attacks and 
therefore have required an immediate release formulation comprising only the opioid 
oxycodone hydrochloride. 

25 As mentioned, the pharmaceutical dosage forms of the present invention also relate 
to an oral immediate release pharmaceutical composition comprising at least 
oxycodone or a pharmaceutically acceptable salt thereof and naloxone or a 
pharmaceutically acceptable salt thereof, wherein the composition is provided in the 
form of a tablet and wherein the composition provides a fast in vitro dissolution 

30 profile such that e.g. more than 90% or even more than 95% of the actives are 
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released after 15 min. These combined properties have the advantage that the 

composition may be administered in solid form, e.g. as tablet which can be 

swallowed. At the same time, patient groups such as children or elderly persons who 

may have problems with swallowing, may administer the tablet by firstly dissolving 

5 it rapidly in liquid prior to administration or it may be placed directly in the mouth 

for fast dissolve in the saliva. This can be of important convenience if pain attacks 

suddenly occur so that quick pain relief is required. 

As already mentioned, the present invention essentially relates to an oral immediate 

10 release pharmaceutical composition comprising at least oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof, preferably in about a 2:1 ratio (oxycodone or a 

pharmaceutically acceptable salt thereof: naloxone or a pharmaceutically acceptable 

salt thereof) by weight. 

15 

In principle, the oral immediate release pharmaceutical compositions may comprise 

pharmaceutically active agents in addition to oxycodone and naloxone. However, in 

a preferred embodiment of all aspects of the invention, oral immediate release 

pharmaceutical compositions in accordance with the invention comprise oxycodone 

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

acceptable salt thereof as the sole pharmaceutically active agents. 

Oxycodone and naloxone may be present in the oral immediate release 

pharmaceutical dosage forms of the present invention as free base. 

25 

However, oxycodone or naloxone may also be present in the form of their 

pharmaceutically acceptable salts. Such salts include e.g. the hydrochloride salt, the 

sulphate salt, the bisulphate salt, the tartrate salt, the nitrate salt, the citrate salt, the 

bitartrate salt, the phosphate salt, the malate salt, the maleate salt, the hydrobromide 

30 salt, the hydroiodide salt, the fumarate salt, the succinate salt and the like. 
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Oxycodone and naloxone as mentioned hereinafter may also be present as base 

addition salts such as metal salts of alkali metals including lithium, sodium and 

potassium. They may also be present in the form of derivatives of the free base. 

Such derivatives include e.g. esters. 

5 

In a preferred embodiment, the present invention uses oxycodone hydrochloride and 

naloxone hydrochloride. In a further preferred embodiment of the present invention, 

oral immediate release pharmaceutical compositions comprise oxycodone 

hydrochloride and naloxone hydrochloride, preferably in about a 2:1 ratio by weight 

10 as the sole pharmaceutically active agents. 

The oral immediate release pharmaceutical compositions of the present invention 

will comprise oxycodone in an amount that will be sufficient to treat pain and in 

particular strong to severe (chronic) pain in patients. Typically, a pharmaceutical 

15 composition of the invention will comprise an amount of oxycodone or a 

pharmaceutically acceptable salt thereof equivalent to about 1 mg to about 160 mg of 

oxycodone hydrochloride. 

The amount of naloxone in the pharmaceutical compositions of the present invention 

20 will be chosen such that the amount of naloxone administered does not substantially 

negatively influence the pain relief mediated by oxycodone. Typically, a 

pharmaceutical composition of the present invention will comprise an amount of 

naloxone or a pharmaceutically acceptable salt thereof equivalent to about 0.5 mg to 

about 80 mg of naloxone hydrochloride. 

25 

It is to be understood that the amount of oxycodone or a pharmaceutically acceptable 

salt thereof and of naloxone or a pharmaceutically acceptable salt thereof can be 

chosen such that the ratio of oxycodone or a pharmaceutically acceptable salt 

thereof:na!oxone or a pharmaceutically acceptable salt thereof is about 2:1 by weight 
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based on the weight of oxycodone or a pharmaceutically acceptable salt thereof and 

naloxone or a pharmaceutically acceptable salt thereof 

Thus, pharmaceutical compositions of the present invention will typically comprise 

5 an amount of oxycodone or a pharmaceutically acceptable salt thereof equivalent to 

about 1 mg to about 160 mg of oxycodone hydrochloride, equivalent to about 1 mg 

to about 80 mg of oxycodone hydrochloride, equivalent to about 1 mg to about 40 

mg of oxycodone hydrochloride, equivalent to about 1 mg to about 20 mg of 

oxycodone hydrochloride, equivalent to about 1 mg to about 10 mg of oxycodone 

10 hydrochloride, equivalent to about 1 mg to about 5 mg of oxycodone hydrochloride 

and equivalent to about 1 mg to about 2.5 mg of oxycodone hydrochloride. 

Further, pharmaceutical compositions of the present invention will typically 

comprise an amount of naloxone or a pharmaceutically acceptable salt thereof 

15 equivalent to about 0.5 mg to about 80 mg of naloxone, equivalent to about 0.5 mg to 

about 40 mg of naloxone hydrochloride, equivalent to about 0.5 mg to about 20 mg 

of naloxone hydrochloride, equivalent to about 0.5 mg to about 10 mg of naloxone 

hydrochloride, equivalent to about 0.5 mg to about 5 mg of naloxone hydrochloride, 

equivalent to about 0.5 mg to about 2.5 mg of naloxone hydrochloride, and 

20 equivalent to about 0.5 mg to about 1.25 mg of naloxone hydrochloride. 

Preferred embodiments of the present invention relate to pharmaceutical 

compositions which comprise an amount of oxycodone or a pharmaceutically 

acceptable salt thereof equivalent to about 2.5 mg to about 40 mg of oxycodone 

25 hydrochloride, preferably to about 2.5 mg to about 20 mg of oxycodone 

hydrochloride, and an amount of naloxone or a pharmaceutically acceptable salt 

thereof equivalent to about 1.25 mg to about 20 mg of naloxone hydrochloride, 

preferably to about 1.25 mg to about 10 mg of naloxone hydrochloride. These 

compositions may in particular use the hydrochloride salts of oxycodone and 

30 naloxone. 
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Particularly preferred dosage strengths of oral immediate release pharmaceutical 

compositions in accordance with the invention comprise an amount of oxycodone or 

a pharmaceutically acceptable salt thereof equivalent to about 2.5 mg and an amount 

5 of naloxone or a pharmaceutically acceptable salt thereof equivalent to about 1.25 

mg, an amount of oxycodone or a pharmaceutically acceptable salt thereof equivalent 

to about 5 mg of oxycodone hydrochloride and an amount of naloxone or a 

pharmaceutically acceptable salt thereof equivalent to about 2.5 mg of naloxone 

hydrochloride, an amount of oxycodone or a pharmaceutically acceptable salt thereof 

10 equivalent to about 10 mg of oxycodone hydrochloride and an amount of naloxone or 

a pharmaceutically acceptable salt thereof equivalent to about 5 mg of naloxone 

hydrochloride, and an amount of oxycodone or a pharmaceutically acceptable salt 

thereof equivalent to about 20 mg of oxycodone hydrochloride and an amount of 

naloxone or a pharmaceutically acceptable salt thereof equivalent to about 10 mg of 

15 naloxone hydrochloride. These compositions may in particular use the hydrochloride 

salts of oxycodone and naloxone. 

Particularly preferred embodiments of the present invention relate to oral immediate 

release pharmaceutical compositions comprising 2.5 mg of oxycodone hydrochloride 

20 and 1.25 mg of naloxone hydrochloride, 5 mg of oxycodone hydrochloride and 2.5 

mg of naloxone hydrochloride, 10 mg of oxycodone hydrochloride and 5 mg of 

naloxone hydrochloride, and 20 mg of oxycodone hydrochloride and 10 mg of 

naloxone hydrochloride. 

25 Oral immediate release pharmaceutical compositions in accordance with the 

invention which comprise oxycodone or a pharmaceutically acceptable salt thereof 

and naloxone or a pharmaceutically acceptable salt thereof in about a 2:1 ratio by 

weight, typically release in vitro, when measured using the Ph. Eur. Paddle Method 

at 100 rpm in 0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, > 

30 75% of oxycodone or a pharmaceutically acceptable salt thereof by weight and > 75 
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% of naloxone or a pharmaceutically acceptable salt thereof by weight at 45 min. 

More preferably, pharmaceutical compositions in accordance with the invention 

release in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm in 0.1 

N hydrochloric acid at 37°C and using UV detection at 230 nm, > 80% of 

5 oxycodone or a pharmaceutically acceptable salt thereof by weight and > 80 % of 

naloxone or a pharmaceutically acceptable salt thereof by weight at 45 min. 

Even more preferably, pharmaceutical compositions in accordance with the present 

invention which comprise oxycodone or a pharmaceutically acceptable salt thereof 

10 and naloxone or a pharmaceutically acceptable salt thereof in about a 2:1 ratio by 

weight, release in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm 

in 0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, > 80%, and 

preferably > 90%, and even more preferably > 95%, of oxycodone or a 

pharmaceutically acceptable salt thereof and > 80%, preferably > 90%, and even 

15 more preferably > 95%, of naloxone or a pharmaceutically acceptable salt thereof at 

15 min. 

Oral immediate release pharmaceutical compositions in accordance with the present 

invention may be provided in a dosage form common for immediate release 

20 formulations. Thus, oral immediate release pharmaceutical compositions according 

to the present invention may be in solid form such as a tablet, a capsule, 

multiparticulates, e.g. granules, spheroids or beads, or liquids, e.g. a solution, 

suspension, or emulsion. A preferred dosage form for oral immediate release 

pharmaceutical compositions of the present invention is a tablet. 

25 

When producing oral immediate release pharmaceutical compositions in accordance 

with the present invention one may use, in addition to oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof, pharmaceutically acceptable excipients as they are common 

30 in the pharmaceutical arts. Typical pharmaceutically acceptable excipients are 
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disintegrants, diluents, lubricants, glidants, anti-tacking agents, plasticizers, 

colourants, flavorants, binders, pH adjusters and the like. These excipients (with the 

exception of disintegrants) are to be chosen such that they do not substantially alter 

the immediate release in vitro release rates as described above. 

5 

It can be preferred for the pharmaceutical compositions of the present invention to 

comprise at least a diluent and optionally a disintegrant as pharmaceutically 

acceptable excipients, particularly if the pharmaceutical compositions of the present 

invention are provided as a tablet. It can also be preferred for the pharmaceutical 

10 compositions of the present invention to comprise at least a disintegrant and 

optionally a diluent as pharmaceutically acceptable excipients, particularly if the 

pharmaceutical compositions of the present invention are provided as a tablet. 

It can further be preferred to use excipients which act both as a disintegrant and a 

diluent. 

15 

The disintegrant, for example, will ensure that the tablet after administration will 

rapidly disintegrate so that the active ingredients oxycodone or a pharmaceutically 

acceptable salt thereof and naloxone or a pharmaceutically acceptable salt thereof 

become readily available for absorption. 

20 

Diluents may be selected from but are not limited to lactose such as lactose 

monohydrate, lactose anhydrous, starch such as maize starch, pregelatinized starch, 

microcrystalline cellulose, glucose, Mannitol, Maltitol, StarLac® (85% spray dried 

lactose, 15% maize starch), saccharose, calcium salts like calcium hydrogen 

25 phosphate or any combinations of the above. 

Disintegrants may be selected from but are not limited to inter alia StarLac® (85% 

spray dried lactose, 15% maize starch), croscarmellose such as croscarmellose 

sodium, sodium starch glycolate, crospovidone, alginic acid, or low substituted 

30 hydroxypropyl cellulose. 
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A combination of lactose and starch such as the Starlac® product can be particularly 

preferred as it combines the properties of a filler and a disintegrant. 

5 Glidants and lubricants may be selected but are not limited to inter alia highly 

dispersed silica, talcum, magnesium oxide, magnesium stearate, sodium stearyl 

fumarate etc. 

Flowing agents and lubricants comprise inter alia highly dispersed silica, talcum, 

10 magnesium oxide, magnesium stearate, sodium stearyl fumarate etc. 

If pharmaceutical compositions of the present invention are provided as a tablet, they 

may be coated for identification purposes with a cosmetic coating. Such coatings will 

have no substantial impact on the immediate release properties of the pharmaceutical 

15 compositions in accordance with the invention. 

In a preferred embodiment, the present invention relates to oral immediate release 

pharmaceutical compositions comprising about 2.5 to about 160 mg of oxycodone 

hydrochloride and about 1.25 mg to about 80 mg of naloxone hydrochloride in about 

20 a 2:1 ratio (oxycodone hydrochloride:naloxone hydrochloride) by weight, wherein 

the formulation releases in vitro, when measured using the Ph. Eur. Paddle Method at 

100 rpm in 0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, > 

90% and preferably >95% of oxycodone hydrochloride by weight and > 90% and 

preferably >95 % of naloxone hydrochloride by weight at 15 min. Preferably such 

25 compositions comprise a disintegrant and take a solid form such as a tablet. 

In another preferred embodiment, the present invention relates to oral immediate 

release pharmaceutical compositions comprising about 2.5 to about 80 mg of 

oxycodone hydrochloride and about 1.25 mg to about 40 mg of naloxone 

30 hydrochloride in about a 2:1 ratio (oxycodone hydrochloride:naloxone 
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hydrochloride) by weight, wherein the formulation releases in vitro, when measured 
using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and 
using UV detection at 230 nm, > 90% and preferably > 95% of oxycodone 
hydrochloride by weight and > 90% and preferably >95 % of naloxone hydrochloride 

5 by weight at 15 min. Preferably such compositions comprise a disintegrant and take 
a solid form such as a tablet. 

In another preferred embodiment, the present invention relates to oral immediate 
release pharmaceutical compositions comprising about 2.5 to about 40 mg of 

10 oxycodone hydrochloride and about 1.25 mg to about 20 mg of naloxone 
hydrochloride in about a 2:1 ratio (oxycodone hydrochloride:naloxone 
hydrochloride) by weight, wherein the formulation releases in vitro, when measured 
using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and 
using UV detection at 230 nm, > 90% and preferably > 95% of oxycodone 

15 hydrochloride by weight and > 90% and preferably >95 % of naloxone hydrochloride 
by weight at 15 min. Preferably such compositions comprise a disintegrant and take 
a solid form such as a tablet. 

In another preferred embodiment, the present invention relates to oral immediate 
20 release pharmaceutical compositions comprising about 2.5 to about 20 mg of 

oxycodone hydrochloride and about 1.25 mgto about 10 mg of naloxone 
hydrochloride in about a 2:1 ratio (oxycodone hydrochloride:naloxone 
hydrochloride) by weight, wherein the formulation releases in vitro, when measured 
using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and 

25 using UV detection at 230 nm, > 90% and preferably > 95% of oxycodone 
hydrochloride by weight and > 90% and preferably > 95 % of naloxone 
hydrochloride by weight at 15 min. Preferably such compositions comprise a 
disintegrant and take a solid form such as a tablet. 
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In yet another preferred embodiment, the present invention relates to oral immediate 
release pharmaceutical compositions comprising about 2.5 to about 10 mg of 
oxycodone hydrochloride and about 1.25 mg to about 5 mg of naloxone 
hydrochloride in about a 2:1 ratio (oxycodone hydrochloride:naloxone 

5 hydrochloride) by weight, wherein the formulation releases in vitro, when measured 
using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and 
using UV detection at 230 nm, > 90% and preferably > 95% of oxycodone 
hydrochloride by weight and > 90% and preferably > 95 % of naloxone 
hydrochloride by weight at 15 min. Preferably such compositions comprise a 

10 disintegrant and take a solid form such as a tablet. 

Of the oral immediate release pharmaceutical compositions of the invention which 
comprise an amount of oxycodone or a pharmaceutically acceptable salt thereof 
equivalent to about 2.5 mg to about 20 mg of oxycodone hydrochloride and an 

15 amount of naloxone or a pharmaceutically acceptable salt thereof equivalent to about 
1.25 mg to about 10 mg of naloxone hydrochloride in a ratio of about 2:1 by weight, 
those can be preferred which provide for an AUCt of oxycodone in the range of 
about 15 ng.h/mL to about 500 ng.h/mL, preferably in the range of about 20 ng.h/mL 
to about 400 ng.h/mL, more preferably in the range of about 25 ng.h/mL to about 

20 300 ng.h/mL, and even more preferably in the range of about 30 ng.h/mL to about 
250 ng.h/mL, when administered in a single dose study in healthy human volunteers. 
Such oral immediate release pharmaceutical compositions may preferably comprise 
the hydrochloride salts of oxycodone and naloxone. 

25 Of the oral immediate release pharmaceutical compositions of the invention which 
comprise an amount of oxycodone or a pharmaceutically acceptable salt thereof 
equivalent to about 2.5 mg to about 20 mg of oxycodone hydrochloride and an 
amount of naloxone or a pharmaceutically acceptable salt thereof equivalent to about 
1.25 mg to about 10 mg of naloxone hydrochloride in a ratio of about 2:1 by weight, 

30 those can be preferred which provide for a Cmax of oxycodone in the range of about 
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1 ng/mL to about 300 ng/mL, preferably in the range of about 2 ng/mL to about 200 

ng/mL, more preferably in the range of about 3 ng/mL to about 100 ng/mL, even 

more preferably in the range of about 4 ng/mL to about 75 ng/mL and most 

preferably in the range of about 6 ng/mL to about 50 ng/mL when administered in a 

5 single dose study in healthy human volunteers. Such oral immediate release 

pharmaceutical compositions may preferably comprise the hydrochloride salts of 

oxycodone and naloxone. 

Embodiments of the present invention also relate to oral immediate release 

10 pharmaceutical compositions which comprise oxycodone or a pharmaceutically 

acceptable salt thereof and naloxone or a pharmaceutically acceptable salt thereof 

and wherein the pharmaceutical composition after storage under stressed conditions 

releases the pharmaceutically active agents with substantially the same release rate as 

before subjecting the pharmaceutical composition to stressed conditions. 

15 

Other embodiments of the present invention relate oral immediate release 

pharmaceutical compositions which comprise oxycodone or a pharmaceutically 

acceptable salt thereof and naloxone or a pharmaceutically acceptable salt thereof 

and wherein the pharmaceutical composition after storage under stressed conditions 

20 has less than 3.0% of total substances related to oxycodone or a pharmaceutically 

acceptable salt thereof and/or related to naloxone or a pharmaceutically acceptable 

salt or thereof 

Storage under stressed conditions in the context of the present invention means that a 

25 pharmaceutical composition is subjected to increased temperature and/or relative 

humidity (RH) for prolonged periods of time. For example, typical stressed 

conditions refer to storage over at least one, two, three, four, five, six, nine or twelve 

months at 25°C and 60% RH. Other stressed conditions refer to storage over at least 

one, two, three, four or five months at 40°C and 75% RH. 

30 
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Such stressed storage conditions are used to determine whether a pharmaceutical 

composition has a shelf life sufficient for long time storage under conditions as they 

are common in patients' households without negative effects on its safety and 

efficacy. Such negative effects may include that the in-vitro release rates change over 

5 time so that the efficacy of the composition is affected as different amounts of 

actives are released after administration. Similarly, negative effects may also result 

from degradation of the pharmaceutically active agents which may either decrease 

the overall amount of functional pharmaceutically active agent or lead to formation 

of toxic by-products. 

10 

If changes in the in vitro release profile or with respect to the amount of the active 

agent(s) of a pharmaceutical composition are observed after storage under stressed 

conditions, this may be indicative of stability problems. If such changes are not 

observed, this means vice versa that the pharmaceutical composition is storage 

15 stable. 

The term "substantially the same release rate" refers to the situation where the in 

vitro release rate for a pharmaceutical composition which has been subjected to 

stressed conditions is compared to a reference composition. The reference 

20 composition is an identical pharmaceutical composition which, however, has not 

been subjected to stressed conditions. If the in vitro release profile of the 

composition subjected to stressed conditions does not deviate by more than about 

20%, preferably by no more than about 15%, more preferably by no more than 10% 

and even more preferably by no more than about 5% from the in vitro release profile 

25 of the reference composition, the in-vitro release rate is considered to be substantially 

the same. 

The term "total oxycodone and naloxone related substances"refers to substances that 

arise from chemical reactions of these pharmaceutically active agents. These include 

30 e.g. naloxone n-oxide and the like. 
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In order to assess stability one may subject a pharmaceutical composition to stressed 

conditions as mentioned above and determine the amount of oxycodone and/or 

naloxone related substances. One then determines the amount of oxycodone and/or 

5 naloxone related substances for an identical pharmaceutical composition which has 

not been subjected to stressed conditions. This composition is considered to be a 

reference composition. The detection of "oxycodone related substances" and 

"naloxone related substances" is typically performed by HPLC analysis. The identity 

of substances can be determined by doing the same analysis with pure known 

10 reference substances. 

A pharmaceutical composition will be considered to be stable if after subjecting it to 

stressed conditions, it has no more than about 3%, preferably no more than about 2%, 

more preferably no more than about 1% and even more preferably no more than 

15 about 0.5% of oxycodone and/or naloxone related substances in comparison to the 

amount of hydromorphone or naloxone that is present within the composition. 

It is to be understood that the properties of compositions having substantially the 

same release rate after storage under stressed conditions and/or having less than 3% 

20 of oxycodone and naloxone related substances after storage under stressed conditions 

pertain also to embodiments which have mentioned before, such as compositions 

having a 2:1 by weight ratio, compositions having the above mentioned amounts 

and/or compositions having the above mentioned in vitro release profiles, 

particularly if the compositions take a solid form such as tablet. 

25 

Pharmaceutical compositions in accordance with the invention which are provided in 

solid form, e.g. in the form of a tablet may be produced by a method comprising e.g. 

the following steps: 
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a) Blending oxycodone or a pharmaceutically acceptable salt thereof, 

naloxone or a pharmaceutically acceptable salt thereof both of a suitable 

particle size, a diluent and optionally a disintegrant; 

b) Optionally lubricating said blend; 

c) Directly compressing said blend to obtain a tablet. 

Pharmaceutical compositions in accordance with the invention which are provided in 

solid form, e.g. in the form of a tablet may be produced by a method comprising e.g. 

the following steps: 

10 

a) Blending oxycodone or a pharmaceutically acceptable salt thereof, 

naloxone or a pharmaceutically acceptable salt thereof both of a suitable 

particle size, a disintegrant and optionally a diluent; 

b) Optionally lubricating said blend; 

15 c) Directly compressing said blend to obtain a tablet. 

If deemed necessary, the above process may comprise screening steps at various 

occasions in order to ensure lump-free components for uniform blending. 

20 Preferably, all excipients, and optionally the active ingredients also, are within the 

same size range. A typical size range would be about lOO^m to about 300 ^m. 

Tablets which are obtained by such a procedure have been found to rapidly 

disintegrate and to e.g. release in vitro > 90% and preferably > 95% of oxycodone or 

25 a pharmaceutically acceptable salt thereof and > 90% and preferably > 95% of 

naloxone or a pharmaceutically acceptable salt thereof at 15 min. when measured by 

the Ph. Eur. Paddle Method as outlined above. As can be taken from Example 4, 

tablets produced according to such a procedure are storage stable, meaning that they 

do not substantially change their in vitro release behaviour after prolonged storage 

30 under stressed conditions. 
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Immediate release pharmaceutical compositions as described above and as 

manufactured above may be used for titrating patients suffering from pain and in 

particular from moderate to severe (chronic) pain. Such formulations may also be 

5 used for treating breakthrough pain in patients suffering from pain and in particular 

from moderate to severe (chronic) pain. 

Using oral immediate release pharmaceutical compositions for titration of patients 

and treating breakthrough pain in patients will ensure a quick pain relief in the 

10 patients as a consequence of the immediate release properties without their suffering 

from typical opioid induced side effects such as constipation and urinary retention. 

The invention will be described below with respect to some specific examples. These 

examples are, however, not to be construed as limiting. 

15 

EXAMPLES 

Example 1: Preparation of immediate release pharmaceutical compositions 

comprising oxycodone hydrochloride and naloxone hydrochloride 

20 

Immediate release pharmaceutical compositions comprising 20 mg oxycodone 

hydrochloride/10 mg naloxone hydrochloride (IR-OXN 20/10), 10 mg oxycodone 

hydrochloride/5 mg naloxone hydrochloride (IR-OXN 10/5), 5 mg oxycodone 

hydrochloride/2.5 mg naloxone hydrochloride (IR-OXN5/2.5) and 2.5 mg oxycodone 

25 hydrochloride/1.25 mg naloxone hydrochloride (IR-OXN2.5/1.25) were 

manufactured as decribed below. Their composition is detailed in Table 1. 
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Table 1: Quantitative composition of IR-OXN Tablets 
IR-

OXN2.5/1.25 

IR-

OXN5/2.5 

IR-

OXNlO/5 

IR-

OXN20/10 

Function Reference 

to Standard 

Constituent mg/tablet mg/tablet mg/tablet mg/tablet 

Tablet Core 

Active 

constituents 

Oxycodone 

hydrochloride 

anhydrous1 

2.50 5.00 10.00 20.00 Active 

ingredient 

Ph. Eur. 

Oxycodone base 

equivalent 

2.25 4.50 9.00 18.00 

Active 

ingredient 

Ph. Eur. 

Naloxone 

hydrochloride 

dihydrate2 

1.36 2.73 5.45 10.90 Active 

ingredient 

Ph. Eur. 

Naloxone 

hydrochloride 

anhydrous2 

1.25 2.50 5.00 10.00 

Active 

ingredient 

Ph. Eur. 

Naloxone base 

equivalent 

1.125 2.25 4.50 9.00 

Active 

ingredient 

Ph. Eur. 

Other 

Constituents 

StarLac ® 

Comprising of 

Lactose 

monohydrate 

85% 

Maize starch 

15% 

121 118 112 99.0 Disintegrant/ 

Diluent 

Ph. Eur. 

Microcrystalline 

cellulose PHI02 

20.0 18.9 17.8 15.8 Diluent Ph. Eur. 

Croscarmellose 

sodium 

3.00 3.00 3.00 3.00 Disintegrant Ph. Eur. 

Sodium stearyl 

fumarate 

2.25 2.25 2.25 2.25 Lubricant Ph. Eur. 
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Total core 150 150 150 150 

Film Coat 

Opadry® II ° 

85F34131 

4.00 Coating supplier 

specification 

Opadry® II ° 

85F36609 

4.00 Coating supplier 

specification 

Opadry® II ° 

85F218I4 

4.00 Coating supplier 

specification 

Opadry ® II ° 

85F32648 

4.00 Coating supplier 

specification 

Purified water* - - - - Solvent Ph. Eur. 

Total tablet 

weight 

154 154 154 154 

A 

calculated based on assay and moisture content 
* evaporated during processing 
° quantitative composition : see Tables 2-5 

Table 2 : Quantitative Composition of the Film Coat for IR-OXN2.5/1.25 
Opadry II Pink 85F34131 % (w/w) Reference to Standard 

Polyvinyl alcohol part hydrolized 40.0 Ph. Eur. 

Titanium dioxide (E171) 23.88 Ph. Eur. 

Macrogol 3350 20.20 Ph. Eur. 

Talc 14.80 Ph. Eur. 

Carmine (El20) 1.12 EC directive 95/45EC 
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Table 3: Quantitative Composition of the Film Coat for IR-OXN5/2.5 
Opadry II Brown 85F36609 % (w/w) Reference to Standard 

Polyvinyl alcohol part hydrolized 40.0 Ph. Eur. 

Titanium dioxide (E171) 15.11 Ph. Eur. 

Macrogol 3350 20.20 Ph. Eur. 

Talc 14.80 Ph. Eur. 

Iron oxide yellow (El72) 7.51 EC directive 95/45EC 

Iron oxide black (El72) 2.35 EC directive 95/45EC 

lion oxide red (El72) 0.03 EC directive 95/45EC 

Table 4 : Quantitative Composition of the Film Coat for IR-OXNlO/5 
Opadry II Green 85F21814 % (w/w) Reference to Standard 

Polyvinyl alcohol part hydrolized 40.0 Ph. Eur. 

Titanium dioxide (E171) 12.57 Ph. Eur. 

Macrogol 3350 20.2 Ph. Eur. 

Talc 14.8 Ph. Eur. 

Iron oxide yellow (El72) 9.00 EC directive 95/45EC 

FD&C blue #2 indigo carmine aluminium 

lake (E132) 

3.43 EC directive 95/45EC 

Table 5: Quantitative Composition of the Film Coat for IR-OXN20/10 
Opadry II Yellow 85F32648 % (w/w) Reference to Standard 

Polyvinyl alcohol part hydrolized 40.0 Ph. Eur. 

Titanium dioxide (E171) 8.00 Ph. Eur. 

Macrogol 3350 20.2 Ph. Eur. 

Talc 14.8 Ph. Eur. 

Iron oxide yellow (El72) 17.0 EC directive 95/45EC 
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The constituents of Tables 1 to 5 were processed as depicted in the flow chart of 

Figure 1. 

In detail, microcrystalline cellulose, croscarmellose sodium and the active 

5 ingredients were screened through a 500}jm sieve to remove any agglomerates, 

added to the blender with the StarLac® and blended until a uniform blend was 

achieved. Sieving of the StarLac® was not required as it is free flowing. The 

lubricant, sodium stearyl fumarate, was screened through a 500^m sieve, added to 

the blend and further blended. The blend was then compressed into tablets by direct 

10 compression. To ensure acceptable blend uniformity a milled grade of naloxone 

hydrochloride was utilized to obtain a comparable particle size range to oxycodone 

hydrochloride and the other excipients. 

A coloured, cosmetic film coat was applied to provide differentiation between the 

15 different strengths of the product. The conditions for film coating were optimised to 

consistently produce coated tablets of the appropriate aesthetic quality. 

The IR-OXN 20/10, IR-OXNlO/5, IR-OXN5/2.5 and IR-OXN2.5/1.25 tablets were 

then tested by the Ph. Eur. Paddle test. 

20 

In all cases, at 15 min more than 95% of oxycodone hydrochloride and naloxone 

hydrochloride were released. 

25 

Example 2: Single dose study to compare the dose proportionality of IR-OXN 

20/10, IR-OXN 10/5, IR-OXN5/2.5 and IR-OXN2.5/1.25 tablets in 

healthy subjects 
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1. Objective: 

The objective was to assess dose proportionality of oxycodone and naloxone (or 
5 surrogate naloxone-3-glucuronide) from the IR OXN tablets at strengths of 2.5/1.25 

mg, 5/2.5 mg, 10/5 mg and 20/10 mg. 

2. Test population: 

10 It was planned to randomise a total of 21 healthy adult, male and female subjects to 
receive study medication with the aim that 18 subjects completed the study and 
provided valid pharmacokinetic data. A total of 21 subjects were actually enrolled 
and randomized and 20 subjects completed the study. 

15 Inclusion Criteria 

Subjects who were to be included in the study were those who met all of the 
following criteria: 

20 1. Male or female subjects aged 18 to 55 inclusive. 
2. Female subjects who were sexually active or became sexually active during 

the study had to be willing to use highly effective methods of contraception 
throughout the study. A highly effective method of birth control was defined 
as one which results in a low failure rate (i.e. less than 1% per year) when 

25 used consistently and correctly such as sterilisation, implants, injectables, 
combined oral contraceptives, some intrauterine devices, or vasectomised 
partner. 

3. Female subjects less than one year post-menopausal had to have a negative 
serum pregnancy test and be non-lactating. 
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4. Female subjects who had been post-menopausal for > 1 year and had elevated 

serum follicle-stimulating hormone (FSH) or were treated with hormone 

replacement therapy (HRT). 

5. Male subjects had to be willing to use contraception with their partners 

5 throughout the study and for 30 days after completion of the study and agreed 

to inform the Investigator if their partner became pregnant during this time 

6. Body weight ranging from 55 to 100 kg and a body mass index (BMI) > 18 

and < 29. 

7. Healthy and free of significant abnormal findings as determined by medical 

10 history, physical examination, vital signs, laboratory tests and 

electrocardiogram (ECG). 

8. Willing to eat all the food supplied throughout the study. 

9. The subject's primary care physician had confirmed within the previous 12 

months that there was nothing in the subject's medical history that would 

15 have precluded their enrolment into a clinical study. 

Exclusion Criteria 

Subjects who were to be excluded from the study were those who met any of the 

20 following criteria: 

1. Any history of drug or alcohol abuse. 

2. Any history of conditions that might have interfered with drug absorption, 

distribution, metabolism or excretion. 

25 3. Use of opioid or opioid antagonist-containing medication in the previous 30 

days. 

4. Any history of frequent nausea or vomiting regardless of aetiology. 

5. Any history of seizures or symptomatic head trauma. 

6. Participation in a clinical drug study during the 90 days preceding the initial 

30 dose in this study. 
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7. Any significant illness during the 4 weeks preceding entry into this study. 

8. Use of any medication including vitamins, herbal and/or mineral 

supplements during the 7 days preceding the initial dose or during the course 

of this study (with the exception of the continued use of HRT and 

5 contraceptives). 

9. Refusal to abstain from food for 8 hours preceding and 4 hours following 

study drug administration and to abstain from caffeine or xanthine 

containing beverages entirely during each confinement. 

10. Weekly alcohol intake exceeding the equivalent of 14 units/week for females 

10 and 21 units/week for males. 

11. Consumption of alcoholic beverages within 48 hours before study drug 

administration, and refusal to abstain from alcohol for at least 48 hours after 

study drug administration. 

12. History of smoking within 45 days of study drug administration and refusal 

15 to abstain from smoking during the study. 

13. Blood or blood products donated within 30 days prior to study drug 

administration or any time during the study, except as required by the 

protocol. 

14. Positive results of urine drug screen, alcohol test, hepatitis B surface antigen 

20 (HBsAg), Hepatitis C antibody, or human immunodeficiency virus (HIV) 

tests. 

15. Known sensitivity to oxycodone, naloxone, naltrexone or related 

compounds. 

16. Refusal to allow their primary care physician to be informed. 

25 

The demographic data of the subject population are shown in Table 6. 

The study population comprised 14 male and seven female subjects with a mean age 

of 31 years (range: 21 to 53 years). Twenty subjects were Caucasian and one subject 

was black. 
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Table 6 - Summary of Demography and Baseline Characteristics: Safety 

Population 

Female Male Total 

Demographi Statistic (N=7) (N=14) (N=21) 

c 

Age (years) 

Mean (SD) 

Median 

Min, Max 

7 

29.7(11.13) 

25 

22, 53 

14 

31.7 (9.67) 

26.5 

21,50 

21 

31.0 (9.95) 

26 

21,53 

Race, n (%) Asian 

Black 

Caucasian 

Other 

0 

0 

7(100%) 

0 

0 

1 (7.1%) 

13 (92.9%) 

0 

0 

1 (4.8%) 

20 (95.2%) 

0 

Gender, n(%) Female 

Male 

7 (33.3%) 

14 (66.7%) 

Weight (kg) 

Mean (SD) 

Median 

Min, Max 

65.29 (8.480) 

61 

57,76 

14 

83.29 (10.455) 

83.5 

67,98.5 

21 

77.29 (12.972) 

76 

57,98.5 

Height (cm) 

Mean (SD) 

Median 

Min, Max 

166.1 (6.15) 

166 

155,175 

14 

178.5 (6.72) 

179.5 

164,190 

21 

174.4 (8.74) 

175 

155,190 

BMI (kg/m2) n 

Mean (SD) 

Median 

Min, Max 

23.67 (2.999) 

22.9 

19.7, 27.6 

14 

26.08 (2.367) 

26.7 

22.1, 29.4 

21 

25.28 (2.773) 

25.4 

19.7,29.4 
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3. Study Design: 

The study was an open-label, single-dose, 4-treatment, 4-period, randomised 

5 crossover study in healthy male and female subjects conducted at a single study 

centre. Each subject received single doses of IR OXN tablet at strengths of 

2.5/1.25 mg, 5/2.5 mg, 10/5 mg and 20/10 mg. Subjects received each of the four 

treatments according to a random allocation schedule (RAS), with at least a 7-day 

washout period between each dosing. 

10 

Subjects attended a screening visit within 21 days of the first dosing day of Study 

Period 1. Eligible subjects then checked into the study unit on the day before dosing 

in each study period. Subjects were administered the appropriate study drug in a 

fasted state the following morning. 

15 

Pharmacokinetic blood samples were taken for 36 hours after administration of study 

drug in each study period, and subjects were discharged after the 36-hour blood 

sample. 

20 During each study period, vital signs (pulse, blood pressure, and respiration rate) 

were monitored pre-dose and then at 1,2,4, 6, 8,12,24, and 36 hours after dosing. 

Oral temperature was monitored pre-dose, and at 24 and 36 hours after dosing. 

Adverse events were recorded throughout the study. Subjects attended a post-study 

visit 7 to 10 days after their last dose of study medication in the case of 

25 completion/discontinuation from the study. 

The study design is set forth in Figure 2. The abbreviations in Figure 2 are as 

follows: 

30 R = Randomisation 
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Pl, P2, P3, P4 = Periods 1-4 each consisted of a single dose of study drug according 
to a RAS followed by blood sampling and safety assessments up to 36 hours post-
dose. There was a minimum 7-day washout between doses of study drug in each 

5 study period. 

PS med = post-study medical 7-10 days after last dose of study drug in the case of 
completion/discontinuation from the study. 

10 VI to V6 = visits 

4. Pharmacokinetic sample collection: 

Beginning on Days 1, 8, 15 and 22, serial blood collections (6 mL each) were 
15 obtained at the following times: 

Pre-dose, and at 0.25, 0.5, 0.75, 1, 1.25, 1.5,2,2.5,3,3.5,4,5,6,8, 10, 12, 16, 24, 
28, 32, and 36 hours post-dose (22 blood samples per dosing period). 

20 The acceptable time window from the nominal blood sampling times was ± 5 
minutes. 
Approximately 528 mL blood (22 samples of 6 mL on four occasions) was taken 
from each subject for pharmacokinetic measurements. 

25 5. Treatments administered: 

The treatment was administered orally, in a fasted state, as follows: 
A: One IR OXN tablet 2.5/1.25 mg 
B: One IR OXN tablet 5/2.5 mg 

30 C: One IR OXN tablet 10/5 mg 
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D: One IR OXN tablet 20/10 mg 

Naltrexone HCl was administered orally with all treatments (A to D) to reduce 

opioid-related adverse events. Naltrexone HCl tablet 50 mg (Nalorex® tablets, 

5 Bristol-Myers Squibb Pharmaceuticals Ltd). One naltrexone tablet was administered 

at -13 h, -1 h, and +11 h relative to study drug dosing, in each study period. 

6. Pharmacokinetic parameters: 

10 The following pharmacokinetic parameters were calculated from the plasma 

concentrations of oxycodone, noroxycodone, oxymorphone, noroxymorphone, 

naloxone, 613-naloxol, naloxone-3-glucuronide and 6B-naloxol-3-glucuronide: 

• Area under the plasma concentration-time curve measured from the time of 

15 dosing to the last measurable concentration (AUCt) 

• Area under the plasma concentration-time curve measured from the time of 

dosing and extrapolated to infinity (AUCinf) 

• Maximum observed plasma concentration (Cmax) 

• Time of maximum observed plasma concentration (tmax) 

20 • Terminal phase rate constant (LambdaZ) 

• Terminal phase half-life (tl/2Z) 

AUC values for oxycodone, noroxycodone, oxymorphone, noroxymorphone and 

naloxone-3-glucuronide were reported in ng.h/mL, and Cmax values in ng/mL. For 

25 naloxone, 6P-naloxol and 6P-naloxol-3-glucuronide, the AUC values were reported 

in pg.h/mL and Cmax values in pg/mL. 

AUCt values were calculated using the linear trapezoidal method. Where possible, 

LambdaZ was estimated using those points determined to be in the terminal log-

30 linear phase. tl/2Z was determined from the ratio of In 2 to LambdaZ. The areas 
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under the plasma concentration-time curve between the last measured point and 

infinity were calculated from the ratio of the final observed plasma concentration 

(Clast) to LambdaZ. This was then added to the AUCt to yield AUCINF. 

5 All pharmacokinetic calculations were performed with WinNonlin Enterprise 

Edition, version 4.1. 

Particularly with the lower doses, the plasma concentrations of naloxone were 

extremely low and a full pharmacokinetic characterisation was not possible. In the 

10 results and discussion sections below, greater emphasis is placed on its primary 

metabolite, naloxone-3-glucuronide. 

The primary objective of the study was to determine dose proportionality of 

oxycodone and naloxone (or surrogate naloxone-3-glucuronide) from the IR OXN 

15 tablet at strengths of2.1/1.25 mg, 5/2.5 mg, 10/5 mg and 20/10 mg. 

Dose-adjusted relative systemic bioavailabilities were calculated from the ratios of 

AUCt and, where possible, AUCINF values. The comparisons of interest for 

oxycodone, naloxone and their metabolites were: 

20 

• OXN IR tablet 5/2.5 mg vs. OXN IR tablet 2.5/1.25 mg 

• OXN IR tablet 10/5 mg vs. OXN IR tablet 2.5/1.25 mg 

• OXN IR tablet 20/10 mg vs. OXN IR tablet 2.5/1.25 mg 

25 The maximum observed plasma concentration (Cmax) and times that Cmax occurred 

(tmax) were obtained directly from the reported plasma concentration-time data. 

Dose-adjusted Cmax ratios were calculated making the comparisons outlined above. 
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7. Results: 

The results for the pharmacokinetic parameters of oxycodone, naloxone and 

5 naloxone-3-glucuronide are shown in Figures 3 to 5 respectively for the analysed 21 

subjects. 

Oxycodone 

10 The summary statistics for oxycodone are shown in Table 7. 
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Table 7 - Summary Statistics for Oxycodone Pharmacokinetic Parameters 
PK Parameters Statistics Study Treatment 

OXN IR OXN IR OXN IR OXN IR 
2.5/1.25 mg 5/2.5 mg 10/5 mg 20/10 mg 

AUCt (ng.h/mL) n 21 20 20 20 

Geometric Mean 28.7 57.2 120.0 236.2 

Geometric SE 1.06 1.06 1.06 1.05 

Exponentiated LS 28.7 57.3 118.8 234.4 

Mean 

AUCINF (ng.h/mL) n 21 20 18 20 

Geometric Mean 29.8 58.3 122.7 237.2 

Geometric SE 1.06 1.06 1.06 1.05 

Exponentiated LS 29.8 58.4 119.8 235.3 

Mean 

Cmax (ng/mL) n 21 20 20 20 

Geometric Mean 6.19 11.83 23.28 49.30 

Geometric SE 1.051 1.058 1.076 1.081 

Exponentiated LS 6.18 11.81 23.63 49.80 

Mean 

tmax (h) n 21 20 20 20 

Median 1 1 0.75 1 

Range 0.5,3 0.5,2 0.25,4 0.5,3 

tl/2Z (h) n 21 20 18 20 

Mean 4.00 3.96 3.99 4.04 

SE 0.212 0.167 0.165 0.137 

LS Mean 4.00 3.95 3.98 4.01 

LambdaZ (h"1) n 21 20 18 20 

Mean 0.184 0.181 0.180 0.175 

SE 0.0102 0.0076 0.0087 0.0059 

LS Mean 0.184 0.181 0.181 0.177 
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10 

Similar values were recorded for all the IR OXN tablet strengths for the tmax and 

tl/2Z parameters. 

Each of the IR OXN tablet strengths provided an equivalent dose-adjusted 

bioavailability of oxycodone to IR OXN tablet 2.5/1.25 mg in terms of AUCt, 

AUCINF and Cmax, with the 90% confidence intervals for each of the comparison 

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

of the statistical analysis of oxycodone pharmacokinetic parameters are presented in 

Table 8. 

Table 8 - Statistical Analysis of Dose Proportionality of Treatments for 

Oxycodone Pharmacokinetic Parameters 

Treatment AUCt AUCINF Cmax 
comparisons Test/Rci° 90% CIb Test/Ref 90% CIb Test/Ref 90% CIb 

OXN IR 5/2.5 vs 100.0 95.0, 98.2 93.4, 95.5 87.6, 
OXN IR 2.5/1.25 105.2 103.2 104.0 

OXN IR 10/5 vs 103.6 98.4, 100.6 95.5, 95.5 87.7, 
OXN IR 2.5/1.25 109.0 106.0 104.1 

OXN IR 20/10 vs 102.2 97.1, 98.8 94.0, 100.7 92.4, 
OXN IR 2.5/1.25 107.6 103.9 109.7 

CI = confidence interval 
a Estimate from mixed-effects linear model. Natural log parameter estimates calculated by 
transforming the log-scale estimates back to the linear scale, that is estimates of ratios. 
b 90% confidence intervals obtained by transforming the confidence intervals on the log scale to 
the ratio scale. 
Ratios are dose-adjusted 

Naloxone-3-glucuronide 

15 
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The pharmacokinetic parameters of naloxone-3-glucuronide were analysed as a 
surrogate for naloxone. 

The summary statistics for naloxone-3-glucuronide are shown in Table 9. 
5 
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Table 9 - Summary Statistics for Naloxone-3-glucuronide Pharmacokinetic 
Parameters 

PK Parameters Statistics Study Treatment 
OXN IR OXN IR OXN IR OXN IR 

2.5/1.25 mg 5/2.5 mg 10/5 mg 20/10 mg 

AUCt (ng.h/mL) n 21 20 20 20 

Geometric Mean 38.6 79.4 162.5 321.9 

Geometric SE 1.06 1.05 1.05 1.06 

Exponentiated LS 38.6 79.8 160.6 319.6 

Mean 

AUCINF (ng.h/mL) n 12 11 10 10 

Geometric Mean 40.5 90.7 169.7 336.4 

Geometric SE 1.07 1.06 1.07 1.11 

Exponentiated LS 40.7 86.3 167.8 322.6 

Mean 

Cmax (ng/mL) n 21 20 20 20 

Geometric Mean 21.10 46.27 89.11 177.24 

Geometric SE 1.096 1.082 1.086 1.100 

Exponentiated LS 21.12 46.51 87.46 175.98 

Mean 

tmax (h) n 21 20 20 20 

Median 0.5 0.5 0.5 0.5 

Range 0.25,0.75 0.25,1 0.25,2.5 0.25,3 

tl/2Z (h) n 12 11 10 10 

Mean 10.04 8.88 11.51 15.68 

SE 1.246 1.586 2.215 3.695 

LS Mean 9.80 8.58 12.09 15.72 
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LambdaZ (h"1) n 12 11 10 10 

Mean 0.080 0.096 0.082 0.072 

SE 0.0091 0.0109 0.0156 0.0152 

LS Mean 0.083 0.096 0.076 0.070 

Similar values were recorded for all the IR OXN tablet strengths for tmax. The mean 

tl/2Z values ranged from 8.88 hours for the IR OXN 5/2.5 mg tablet strength to 

5 15.68 hours for the IR OXN 20/10 mg tablet strength. 

Each of the IR OXN tablet strengths provided an equivalent dose-adjusted 

bioavailability of naloxone-3-glucuronide to IR OXN tablet 2.5/1.25 mg in terms of 

AUCt, AUCINF and Cmax, with the 90% confidence intervals for each of the 

10 comparison ratios falling within the 80-125% limits of acceptability for 

bioequivalence, except for the upper 90% confidence interval for the ratio of Cmax 

for IR OXN 5/2.5 mg vs. IR OXN 2.5/1.25 mg, which was 131.9%. Results of the 

statistical analysis of naloxone-3-glucuronide pharmacokinetic parameters are 

presented in Table 10. 

15 
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Table 10 - Statistical Analysis of Dose Proportionality of Treatments for 

NaIoxone-3-Gucuronide Pharmacokinetic Parameters 

Treatment AUCt AUCINF Cmax 
comparisons Test/Ref3 90% CIb Test/Ref 90% CIb Test/Ref 90% CIb 

OXN IR 5/2.5 103.4 94.7,112.8 106.2 91.6,123.0 110.1 92.0, 
vs OXN IR 131.9 
2.5/1.25 

OXN IR 10/5 vs 104.0 95.3, 113.5 
OXN IR 
2.5/1.25 

103.2 88.2, 120.8 103.5 86.5, 
124.0 

OXN IR 20/10 103.4 94.8,112.9 
vs OXN IR 
2.5/1.25 

99.2 85.8,114.7 104.2 87.0, 
124.8 

CI = confidence interval 
a Estimate from mixed-effects linear model. Natural log parameter estimates calculated by 
transforming the log-scale estimates back to the linear scale, that is estimates of ratios. 
b 90% confidence inteivals obtained by transforming the confidence intervals on the log scale to 
the ratio scale. 
Ratios are dose-adjusted 

5 8. Conclusions: 

Dose-adjusted bioequivalence was achieved for each of the OXN IR tablet strengths 

relative to IR OXN tablet 2.5/1.25 mg for the major analytes of oxycodone and 

naloxone-3-glucuronide. Dose proportionality has been confirmed for the IR OXN 

10 tablet strengths ranging from 2.5/1.25 mg to 20/10 mg. The plasma concentrations 

of naloxone were extremely low, particularly with the lower doses, confirming the 
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results of previous studies and supporting the analysis of the surrogate naloxone-3-

glucuronide. 

Example 3: Single dose study to compare bioavailability of IR-OXN 20/10 tablets 

5 with oxycodone/naloxone prolonged release tablet 20/10 mg 

(Targin®) in healthy subjects 

1. Objective: 

10 The objectives of this study were to assess the pharmacokinetics, bioavailability and 

safety of OXN IR tablet 20/10 mg, OXN PR tablet 20/10 mg, and oxycodone IR 

capsule 20 mg when administered in a fasted state, to healthy subjects. 

2. Test population: 

15 

It was planned to randomise a total of 21 healthy adult, male and female subjects to 

receive study medication with the aim that 18 subjects completed the study and 

provided valid pharmacokinetic data. A total of 22 subjects were actually enrolled 

and randomised and 21 subjects completed the study. One subject discontinued 

20 before study medication (ie, OXN or oxycodone) administration. 

Inclusion criteria 

Subjects who were to be included in the study were those who met all of the 

25 following criteria: 

1. Male or female subjects aged 18 to 55 inclusive. 

2. Female subjects who were sexually active or became sexually active during 

the study had to be willing to use highly effective methods of contraception 

30 throughout the study. A highly effective method of birth control was defined 
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as one which results in a low failure rate (i.e. less than 1% per year) when 

used consistently and correctly such as sterilisation, implants, injectables, 

combined oral contraceptives, some intrauterine devices, or vasectomised 

partner. 

5 3. Female subjects less than one year post-menopausal had to have a negative 

serum pregnancy test and be non-lactating. 

4. Female subjects who had been post-menopausal for > 1 year and had 

elevated serum follicle-stimulating hormone (FSH) or were treated with 

hormone replacement therapy (HRT). 

10 5. Body weight ranging from 55 to 100 kg and a body mass index (BMI) > 18 

and <29. 

6. Healthy and free of significant abnormal findings as determined by medical 

history, physical examination, vital signs, laboratory tests and 

electrocardiogram (ECG). 

15 7. Willing to eat all the food supplied throughout the study. 

8. The subject's primary care physician had confirmed within the previous 12 

months that the subject was suitable for taking part in clinical studies. 

Exclusion Criteria 

20 

Subjects who were to be excluded from the study were those who met any of the 

following criteria: 

1. Any history of drug or alcohol abuse. 

25 2. Any history of conditions that might have interfered with drug absorption, 

distribution, metabolism or excretion. 

3. Use of opioid or opioid antagonist-containing medication in the previous 30 

days. 

4. Any history of frequent nausea or vomiting regardless of aetiology. 
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5. Any history of seizures or symptomatic head trauma. 

6. Participation in a clinical drug study during the 90 days preceding the initial 

dose in this study. 

7. Any significant illness during the 4 weeks preceding entry into this study. 

5 8. Use of any medication including vitamins, herbal and/or mineral 

supplements during the 7 days preceding the initial dose or during the course 

of this study (with the exception of the continued use of HRT and 

contraceptives). 

9. Refusal to abstain from food for 8 hours preceding and 4 hours following 

10 study drug administration and to abstain from caffeine or xanthine 

containing beverages entirely during each confinement. 

10. Weekly alcohol intake exceeding the equivalent of 14 units/week for females 

and 21 units/week for males. 

11. Consumption of alcoholic beverages within 48 hours before study drug 

15 administration, and refusal to abstain from alcohol for at least 48 hours after 

study drug administration. 

12. History of smoking within 45 days of study drug administration and refusal 

to abstain from smoking during the study. 

13. Blood or blood products donated within 30 days prior to study drug 

20 administration or any time during the study, except as required by this 

protocol. 

14. Positive results of urine drug screen, alcohol test, hepatitis B surface antigen 

(HBsAg), Hepatitis C antibody, or human immunodeficiency virus (HIV) 

tests. 

25 15. Known sensitivity to oxycodone, naloxone, naltrexone or related 

compounds. 

16. Refusal to allow their primary care physician to be informed. 
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The demographic data of the subject population are shown in Table 11. The study 
population comprised 11 male and 10 female subjects with a mean age of 33 years 
(range: 20 to 52 years). All subjects were Caucasian. 
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Tablell - Summary of Demography and Baseline Characteristics 

Demographic Statistic 

Female 
(N=10) 

Male 
(N=ll) 

Total 
(N=21) 

Age (years) n 

Mean (SD) 

Median 

Min, Max 

10 

32.3 (8.67) 

29 

22,44 

11 

34.5 (10.48) 

36 

20, 52 

21 

33.4 (9.48) 

35 

20, 52 

Race, n (%) Asian 

Black 

Caucasian 

Other 

0 

0 

10(100%) 

0 

0 

0 

11 (100%) 

0 

0 

0 

21 (100%) 

0 

Gender, n(%) Female 

Male 

10 (47.6%) 

11 (52.4%) 

Weight (kg) n 

Mean (SD) 

Median 

Min, Max 

10 

65.23 (6.691) 

63.25 

56.9,75 

11 

78.42(12.195) 

78.3 

58,97.3 

21 

72.14(11.835) 

71.7 

56.9,97.3 

Height (cm) n 

Mean (SD) 

Median 

Min, Max 

10 

165.1 (4.82) 

165 

156,173 

11 

180.1 (6.07) 

181 

168,191 

21 

173.0 (9.37) 

173 

156,191 

BMI (kg/m2) n 

Mean (SD) 

Median 

Min, Max 

10 

23.94 (2.289) 

23.5 

21.4,28.7 

11 

24.07 (2.771) 

24.2 

18.5,28 

21 

24.01 (2.490) 

23.9 

18.5,28.7 
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3. Study Design: 

The study was an open-label, single-dose, 3-treatment, 3-period, randomised 

5 crossover. Each subject received single oral doses of IR OXN tablet 20/10 mg, 

oxycodone IR capsule 20 mg and OXN PR tablet 20/10 mg (Targin®). Subjects 

received each of the three treatments according to a random allocation schedule 

(RAS), with at least a 7-day washout period between each dosing. 

10 Subjects attended a screening visit within 21 days of the first dosing day of Study 

Period 1. Eligible subjects then checked into the study unit on the day before dosing 

in each study period. Subjects were administered the appropriate study drug in a 

fasted state the following morning. 

15 Pharmacokinetic blood samples were taken for 36 hours after administration of study 

drug in each study period, and subjects were discharged after the 36-hour blood 

sample. 

During each study period, vital signs (pulse, blood pressure, and respiration rate) 

20 were monitored pre-dose and then at 1, 2,4, 6, 8,12,24, and 36 hours after dosing. 

Oral temperature was monitored pre-dose, and at 24 and 36 hours after dosing. 

Adverse events were recorded throughout the study. 

Subjects attended a post-study visit 4 to 7 days after their last dose of study 

25 medication in the case of completion/discontinuation from the study. 

The study design is set forth in Figure 6. The abbreviations in Figure 6 are as 

follows: 

30 R = Randomisation. 
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Pl, P2, P3 = Periods 1 to 3 each consisted of a single dose of study drug followed by 

blood sampling and safety assessments up to 36 h. There was a 7-day washout 

between doses of study drug in each study period. Naltrexone was also administered 

5 at -13 h, -1 h and +11 h relative to study drug dosing in each study period. 

PS med = Post-study medical 4 to 7 days after last study drug dose in the case of 

completion or discontinuation from the study. Subjects who received naltrexone 

only prior to discontinuation from the study underwent a post-study medical prior to 

10 discharge from the unit. 

VI to V5 = Visits 

4. Pharmacokinetic sample collection: 

15 

Beginning on Days 1, 8, and 15, serial blood collections (6 ml each) were obtained at 

the following times: 

Treatments A and B: 

20 

Pre-dose, and at 0.25, 0.5, 0.75, 1, 1.25,1.5,2, 2.5,3,3.5,4,5,6,8,10,12,16, 24, 

28,32, and 36 hours post-dose (22 blood samples per dosing period). 

Treatment C: 

25 

Pre-dose, and at 0.5, 1,1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 8,10, 12, 16, 24, 28, 32, and 36 

hours post dose (19 blood samples per dosing period). 

If a subject experienced vomiting within 12 hours after dosing with OXN PR tablet 

30 20/10 or within 6 hours after dosing with OXN IR tablet 20/10 or oxycodone IR 
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capsule 20 mg, no further pharmacokinetic blood sampling was undertaken for that 

subject for the rest of the study period. 

The acceptable time window from the nominal blood sampling times was +5 

5 minutes. 

Approximately 378 ml blood (22 samples of 6 ml on two occasions and 19 samples 

of 6 ml on one occasion) was taken from each subject for pharmacokinetic 

measurements. 

10 5. Treatments administered: 

The treatments administered in this study are presented below: 

Test treatments: 

15 

IR OXN tablet 20/10 mg. The treatment was administered orally, in a fasted state, as 

follows: 

Treatment A: One OXN IR tablet 20/10 mg 

20 

Reference treatments: 

IR Oxycodone capsule 20 mg (OxyNorm®, Napp Pharmaceuticals Ltd, UK). The 

treatment was administered orally, in a fasted state, as follows: 

25 Treatment B: One oxycodone IR capsule 20 mg 

OXN PR tablet 20/10 mg (Targin®). Manufactured by Bard Pharmaceuticals Ltd, 

UK. The treatment was administered orally, in a fasted state, as follows: 

Treatment C: One OXN PR tablet 20/10 mg 
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Study drug dosing occurred under the cover of naltrexone to reduce the risk of 

opioid-related adverse events in each study period. Naltrexone hydrochloride tablets 

50 mg (Nalorex® tablets, Bristol-Myers Squibb Pharmaceuticals Ltd), were 

administered orally as follows: 

5 

One naltrexone tablet 50 mg, swallowed whole with 100 ml water, at -13 h (Days -1, 

7, and 14), and at -1 h and 11 h (Days 1, 8, and 15) relative to study drug dosing (3 

doses in total). 

10 6. Pharmacokinetic parameters: 

Plasma concentration data and pharmacokinetic parameters were listed for subjects 

in the enrolled population. 

15 Plasma concentration data for each analyte were summarized descriptively by time-

point and treatment for subjects in the enrolled population. Individual and mean 

plasma concentrations for each analyte were also plotted over time for each 

treatment. 

20 Pharmacokinetic parameters (AUCt, AUCINF, Cmax, tmax, LambdaZ and tl/2Z) for 

each analyte were summarised descriptively by treatment for all subjects in the full 

analysis population for pharmacokinetic parameters. To have a valid 

pharmacokinetic parameter, a subject must not have experienced vomiting within 12 

hours after dosing with OXN PR tablet 20/10 or within 6 hours after dosing with 

25 OXN IR tablet 20/10 or oxycodone IR capsule 20 mg. 

Log-transformed data for the analytes oxycodone, noroxycodone, oxymorphone, 

noroxymorphone, naloxone, 66-naloxol, naloxone-3-glucuronide and 6B-naloxol-3-

glucuronide and the pharmacokinetic parameters AUCt, AUCINF and Cmax were 
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analysed using a mixed effect linear model 18, with fixed terms for treatment and 

period and a random effect for subject. 

Treatment ratios/differences and their associated 90% confidence intervals were 

5 calculated from the least square means. 

The treatments to be compared were as follows: 

IR OXN 20/10 vs oxycodone IR 20 mg 

IR OXN 20/10 vs OXN PR 20/10 

10 

Metabolite:parent drug ratios were calculated for each treatment using AUCt and, 

where possible, AUCINF values. 

All pharmacokinetic calculations were conducted using WinNonlin Enterprise 

15 Edition, version 4.1. 

7. Results: 

The results for the pharmacokinetic parameters of oxycodone, naloxone and 

20 naloxone-3-glucuronide are shown in Figures 7 to 9 respectively for the analysed 

subjects. 

Oxycodone 

25 The summary statistics for oxycodone are shown in Table 12. 
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Table 12 - Summary Statistics for Oxycodone Pharmacokinetic Parameters 
PK Statistics OXN IR 20/10 Oxycodone IR 20 mg OXN PR 20/10 

Parameters 

AUCt 

(ng.h/ml) 

Geometric Mean 

Geometric SE 

Exponentiated LS 

Mean 

21 

269.7 

1.06 

268.8 

20 

267.2 

1.06 

270.9 

18 

269.8 

1.05 

277.3 

AUCINF 

(ng.h/ml) 

Geometric Mean 

Geometric SE 

Exponentiated LS 

Mean 

21 

270.9 

1.06 

270.0 

20 

268.4 

1.06 

272.1 

17 

275.5 

1.05 

280.3 

Cmax 

(ng/ml) 

Geometric Mean 

Geometric SE 

Exponentiated LS 

Mean 

21 

56.02 

1.074 

55.78 

20 

55.16 

1.071 

55.75 

18 

25.25 

1.037 

25.43 

tmax (h) n 

Median 

Range 

21 

0.75 

0.5, 1.5 

20 

1 

0.5,3 

18 

2.5 

1,4 

tl/2Z (h) n 

Mean 

SE 

LS Mean 

21 

4.20 

0.133 

4.19 

20 

4.15 

0.127 

4.13 

17 

4.30 

0.194 

4.35 

LambdaZ (h' n 
]) 

21 20 17 
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Mean 0.168 0.169 0.166 

SE 0.0051 0.0045 0.0072 

LS Mean 0.168 0.170 0.164 

Compared with OXN PR tablet 20/10, IR OXN IR 20/10 had a mean oral availability 

of oxycodone of 96.3% with 90% confidence intervals that met the criteria for 

bioequivalence. When comparing an immediate release and prolonged release 

5 formulation, the Cmax for OXN IR tablet 20/10 was significantly higher than for 

OXN PR tablet 20/10. 

Compared with the oxycodone IR capsule, IR OXN 20/10 had a mean oral 

availability of oxycodone of 99.2%, and a mean Cmax ratio of 100%. The 

10 bioequivalence assessments for these comparisons all had 90% confidence intervals 

that met the criteria for bioequivalence. 

The mean half-life values for oxycodone were similar across all treatments, ranging 

from 4.2 to 4.3 hours. 

15 

IR OXN 20/10 and oxycodone IR capsule 20 mg had similar median tmax values. 

OXN PR 20/10 had a later tmax than the other treatments. 

20 

Results of the statistical analysis of oxycodone pharmacokinetic parameters are 

presented in Table 13. 
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Table 13 - Summary of Ratios for Oxycodone Pharmacokinetic Parameters 

90% Confidence 
Test/ Interval 

PK Treatment Comparison Reference8 -Lower- -Upper-

Parameters 

AUCt OXN IR 20/10 vs. OXN PR 20/10 

OXN IR 20/10 vs. oxycodone IR 20 mg 

96.9 

99.2 

92.0 

94.4 

102.2 

104.3 

AUCINF OXN IR 20/10 vs. OXN PR 20/10 

OXN IR 20/10 vs. oxycodone IR 20 mg 

96.3 

99.2 

91.3 

94.4 

101.6 

104.3 

Cmax OXN IR 20/10 vs. OXN PR 20/10 219.3 193.9 248.0 

OXN IR 20/10 vs. oxycodone IR 20 mg 100.0 88.9 112.6 

a Estimate from mixed-effects linear model. Natural log parameter estimates calculated by 

transforming the log-scale estimates back to the linear scale, that is estimates of ratios. 
b 90% confidence intervals obtained by transforming the confidence intervals on the log scale to the 

ratio scale. 

Naloxone-3-gIucuronide 

5 The summary statistics for naloxone-3-glucuronide are shown in Table 14. 
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Table 14 - Summary Statistics for NaIoxone-3-glucuronide Pharmacokinetic 
Parameters 

PK Parameters Statistics OXN IR 20/10 OXN PR 20/10 

AUCt (ng.h/ml) n 21 18 

Geometric Mean 297.0 288.0 

Geometric SE 1.05 1.06 

Exponentiated LS 297.5 286.6 

Mean 

AUCINF (ng.h/ml) n 9 11 

Geometric Mean 301.3 311.0 

Geometric SE 1.05 1.08 

Exponentiated LS 288.7 319.3 

Mean 

Cmax (ng/ml) n 21 18 

Geometric Mean 143.58 47.22 

Geometric SE 1.070 1.055 

Exponentiated LS 144.40 46.17 

Mean 

tmax (h) n 21 18 

Median 0.5 1 

Range 0.25,1.5 0.5,2 

tl/2Z(h) n 9 11 

Mean 8.73 9.08 

SE 1.359 1.307 

LS Mean 6.78 10.05 

LambdaZ (h"1) n 9 11 

Mean 0.092 0.087 

SE 0.0111 0.0080 

LS Mean 0.099 0.086 
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Compared with OXN PR tablet 20/10, IR OXN 20/10 had a mean oral availability of 

naloxone-3-glucuronide of 90.4% with 90% confidence intervals that met the criteria 

for bioequivalence. When comparing an immediate release and prolonged release 

formulation, the Cmax for IR OXN 20/10 was significantly higher than for OXN PR 

5 tablet 20/10. 

The mean half-life values were similar for the IR OXN (8.7 hours) and OXN PR (9.1 

hours) tablets. 

10 The tmax value for OXN PR tablet 20/10 was later than for IR OXN 20/10. 

Results of the statistical analysis of naloxone-3-glucuronide pharmacokinetic 

parameters are presented in Table 15. 

15 Table 15 - Summary of Ratios for Naloxone-3-glucuronide Pharmacokinetic 

Parameters 

90% Confidence 
Test/ Interval 

PK Treatment Comparison Reference8 -Lower- -Upper-
Parameters 

AUCt OXN IR 20/10 vs. OXN PR 20/10 103.8 99.0 108.9 

AUCINF OXN IR 20/10 vs. OXN PR 20/10 90.4 80.3 101.7 

Cmax OXN IR 20/10 vs. OXN PR 20/10 312.7 276.4 353.9 

a Estimate from mixed-effects linear model. Natural log parameter estimates calculated by 
transforming the log-scale estimates back to the linear scale, that is estimates of ratios. 
b 90% confidence intervals obtained by transforming the confidence intervals on the log scale to the 
ratio scale. 



WO 2010/103039 PCT/EP2010/053028 

-74-

8. Conclusions: 

The results for the pharmacokinetic parameters revealed the good equivalent 

bioavailability of oxycodone and naloxone (or surrogate naloxone-3-glucuronide) 

5 from IR OXN 20/10 mg and OXN PR tablet 20/10 mg, and the bioequivalence of IR 

OXN 20/10 mg and oxycodone IR capsule 20 mg with respect to oxycodone. 

Naloxone, as expected, had a very low bioavailability, confirming the results of 

previous studies and supporting the analysis of the surrogate naloxone-3-

glucuronide. 

10 

Experiment 4: Storage stability of IR-OXN 20/10, IR-OXNlO/5, IR-OXN5/2.5 and 

IR-OXN2.5/1.25 tablets 

Samples of IR-OXN 20/10, IR-OXN 10/5, IR-OXN5/2.5 and IR-OXN2.5/1.25 tablets 

15 were stored in PVC/PVdC aluminium foil blister packs at 25°C/60%RH and 
40°C/75%RH. 

Stability data is provided for batches of IR-OXN 20/10, IR-OXNlO/5, IR-OXN5/2.5 

and IR-OXN2.5/1.25 tablets after 3 months storage at 25°C/60%RH and 
20 40°C/75%RH. 

The data depicted below confirm the stability of oxycodone hydrochloride/naloxone 

hydrochloride immediate release tablets with respect to physical characteristics and 

dissolution. 

25 
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Storage of IR-OXN 2.5/1.25 at 25°C/60%RH 

Analysis INITIAL 3 months 

Average Weight 

Mean(mg) 153.53 155^1 

Hardness 

Mean (kp) 5.17 410 

Naloxone HCi 

Naloxone hydrochloride (nig/lab) 1.20 1.21 

Oxycodone HCl JQ 

Oxycodone hydrochloride (nig/tab) 2.44 2.43 

Dissolution Mean 

Naioxofse 

ISmins 96 98 

45 miris 98 99 

Oxycodone 

•5 rnins 97 ^ ^9 

45 rnins 98 98 

Storage of IR-OXN 2.5/1.25 at 40°C/75%RH 

Analysis INITIAL 1 month 3 months 

Average Weight 
2Q Mean "(nig) 153.53 15503 156.05 

Hardness 
Mean (kp) 5.17 3.42 19S 

Naloxone HCl 
Naloxone: hydrochloride (mg/tab) J .20 1/0 1.16 
Oxycodone HC! 
Oxycodone hydrochloride (n'ig/tab} 2.44 2A2 2.38 

Dissolution Mean 
(oxycodone) 

25 15 min 9? 9~ 95 
45 min 98 9S 9f> 
(naloxone) 
1S min 97 9" 94 
45 min 9S 98 94 

30 
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Storage of IR-OXN 5/2.5 at 25°C/60%RH 

10 

15 

Analysis INITiAL. 3 months 

Average Weight 
Moan (mg) 152.54 154.20 

Hardness 
mean (kp) 4.82 3.50 
Naloxone HCl 
Naloxone hydrochloride (mg/tab) 2.37 2.40 
Oxycodone HCl Oxycodone 
hydrochloride (ing/tafc) 4.86 4.91 

Dissolution Mean 
Oxcodono 
ISmifis 97 100 
45 mins 98 100 
Naloxone 
ISmins 95 86 
45 mins 9$ 97 

Total related substances after initial storage wee about 0.3%. This changed to a 

maximum of 0.5% after storage for 12 months. 
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Storage of IR-OXN5/2.5 at 40°C/75%RH 

Analysis INITiAL 1 month 3 months 

Average Weight 

Oxycodone hydrochloride (mg) 152.54 •53.94 

10 

15 

Hardness 

Oxycodone hydrochloride (kp) <I.S2 2 28 2.32 

Naloxone HCl 

Naloxone hydrochloride (mo/tsb) 2.37 2.39 2.34 

Oxycodone HCl 

Oxycodone hydrochloride (mgrtab) 4.S6 4.94 4.84 

Dissolution Mean 

Oxycodone 

15 mins 97 97 100 

45 mins 98 97 100 
Naloxone 
15 mins 95 94 96 

45 mins 96 94 96 

20 

Total related substances after initial storage wee about 0.3%. This changed to a 

maximum of 2.3% after storage for 6 months. 
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Storage of IR-OXN 10/5 at 25°C/60%RH 

Analysis INITiAL 3 months 

Average Weight 
mean {frig} 155 16 153.02 

Hardness 
iriean (kp) 4.38 3.68 

Naloxone HCl 
Naloxone hydrochloride (n^-j/U-b) 4.93 5 00 
Oxycodone HCi 
Oxycodone hydrochloride (rng/tab) 10.11 10.30 

Dissolution Mean 
Oxycodone 
15msr» 102 104 
45 mins 103 104 
Naloxone 
15 mins 100 100 
45 mins 101 100 

Total related substances after initial storage wee about 0.3%. This remained constant 

15 over a storage period of 12 months. 

Storage of IR-OXN 10/5 at 40°C/75%RH 

Analysis INITIAL 1 month 3 months 

20 Average Weight 
mean (mg) ' 155.16 157.58 157.47 

Hardness 
Wean (kp) 4.38 2.43 2.34 

Naloxone HCi 
Naloxone hydrochloride (rog.'tab) 4.93 4.39 4.84 
Oxycodone HCI 
Oxycodone hydrochloride (trig/tab) 10.11 10.15 10.03 

25 Dissolution mean 
Oxycodone 
15misis 102 102 103 
45 mins 103 102 103 
Naloxone 
15 mins 100 98 99 
45 mins 101 99 99 
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Total related substances after initial storage wee about 0.3%. This changed to a 
maximum of 1.7% after storage for 6 months. 
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Storage of IR-OXN 20/10 at 25°C/60%RH 

10 

15 

Mtiaiysis 

Average Weight 
Mean {mg} 

Hardness 
Mean (kp) 

Naloxone HCi 
Naloxone hydrochloride (mg/tab) 
Oxycodone HCi 
Oxycodone hydrochloride (mg/tab) 

Dissolution Mean 
Oxycodone 
If; mins 
•15 mins 
Naloxone 
15 mins 

INITiAL 3 months 

156 85 

4.82 

9.61 

19.72 

99 
100 

97 

156.78 

4.19 

9.69 

18 72 

100 
100 

99 
99 45 mins 93 

Total related substances after initial storage wee about 0.3%. This changed to a 

maximum of 0.4% after storage for 12 months. 

Storage of IR-OXN 20/10 at 40°C/75%RH 

20 

Analysis 

Average Weight 

Mean (mg) 

Hardness 
Mean (kp) 

INITIAL. 1 month 3 months 

156.65 157.18 

4.82 3.84 

158.31 

3.21 

25 

Naloxone HCI 
Naloxone hydrochloride (mg/tab) 
Oxycodone HCI 
Oxycodone hydrochloride (mg/tab) 

Dissolution (mean) 
Oxycodone 
IS mins 
45 mins 
Naloxone 
15 mins 
45 mircs 

9.61 

19.7? 

99 
100 

97 
98 

9.66 

19.72 

97 
98 

99 
96 

19.75 

100 
97 

95 
95 

30 

Total related substances after initial storage wee about 0.3%. This changed to a 

maximum of 0.7% after storage for 6 months. 
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CLAIMS 

1. An oral immediate release pharmaceutical composition comprising at least oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically acceptable salt 

thereof in about a 2:1 ratio (oxycodone or a pharmaceutically acceptable salt thereof: 

naloxone or a pharmaceutically acceptable salt thereof) by weight, wherein the formulation 

releases in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N 

hydrochloric acid at 37°C and using UV detection at 230 nm, >75% of oxycodone or a 

pharmaceutically acceptable salt thereof by weight and >75 % of naloxone or a 

pharmaceutically acceptable salt thereof by weight at 45 min. 

2. An oral immediate release pharmaceutical composition of claim 1, wherein the 

pharmaceutically acceptable salt of oxycodone and the pharmaceutically acceptable salt of 

naloxone are selected from the hydrochloride salts of oxycodone and naloxone. 

3. An oral immediate release pharmaceutical composition of claim 2, wherein the 

composition comprises oxycodone hydrochloride and naloxone hydrochloride as the sole 

pharmaceutically active agents. 

4. An oral immediate release pharmaceutical composition of any one of claims 1, 2 or 

wherein the formulation comprises an amount of oxycodone or a pharmaceutically acceptable 

salt thereof equivalent to about 1 mg to about 160 mg of oxycodone hydrochloride and an 

amount of naloxone or a pharmaceutically acceptable salt thereof equivalent to about 0.5 mg 

to about 80 mg of naloxone hydrochloride. 

5. An oral immediate release pharmaceutical composition of claim 4, wherein the formulation 

comprises an amount of oxycodone or a pharmaceutically acceptable salt thereof equivalent 

to about 2.5 mg to about 40 mg of oxycodone hydrochloride and an amount of naloxone or a 

pharmaceutically acceptable salt thereof equivalent to about 1.25 mg to about 20 mg of 

naloxone hydrochloride. 

6. An oral immediate release pharmaceutical composition of claim 5, wherein the formulation 

comprises an amount of oxycodone or a pharmaceutically acceptable salt thereof equivalent 
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to about 2.5 mg to about 20 mg of oxycodone hydrochloride and an amount of naloxone or a 

pharmaceutically acceptable salt thereof equivalent to about 1.25 mg to about 10 mg of 

naloxone hydrochloride. 

7. An oral immediate release pharmaceutical composition of claim 6, wherein the formulation 

comprises about 2.5 mg to about 20 mg of oxycodone hydrochloride and about 1.25 mg to 

about 10 mg of naloxone hydrochloride. 

8. An oral immediate release pharmaceutical composition of claim 7, wherein the 

composition comprises oxycodone hydrochloride and naloxone hydrochloride as the sole 

pharmaceutically active agents. 

9. An oral immediate release pharmaceutical composition of claim 1, wherein the formulation 

releases in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm in 0.1 N 

hydrochloric acid at 37°C and using UV detection at 230 rim, >80% of oxycodone or a 

pharmaceutically acceptable salt thereof by weight and >80 % of naloxone or a 

pharmaceutically acceptable salt thereof by weight at 45 min. 

10. An oral immediate release pharmaceutical composition of claim 9, wherein the 

formulation releases in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm in 

0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, >80% of oxycodone or a 

pharmaceutically acceptable salt thereof by weight and >80 % of naloxone or a 

pharmaceutically acceptable salt thereof by weight at 15 min. 

11. An oral immediate release pharmaceutical composition of claim 10, wherein the 

formulation releases in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm in 

0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, >90% of oxycodone or a 

pharmaceutically acceptable salt thereof by weight and >90 % of naloxone or a 

pharmaceutically acceptable salt thereof by weight at 15 min. 

12. An oral immediate release pharmaceutical composition of claim 11, wherein the 

formulation releases in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm in 

0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, >95% of oxycodone or a 
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pharmaceutically acceptable salt thereof by weight and >95 % of naloxone or a 

pharmaceutically acceptable salt thereof by weight at 15 min. 

13. An oral immediate release pharmaceutical composition of any one of claims 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11 or 12, 

wherein the composition is in the form of a tablet, of a capsule, of multiparticulates, of 

pellets, or of a liquid. 

14. An oral immediate release pharmaceutical composition of any one of claims 1, 2, 3, 4, 5, 

6, 7,8,9, 10, 11, 12 or 13, 

wherein the formulation comprises at least a diluent and optionally a disintegrant as 

pharmaceutically acceptable excipients. 

15. An oral immediate release pharmaceutical composition of any one of claims 1, 2, 3, 4, 5, 

6, 7, 8,9, 10, 11, 12 or 13, 

wherein the formulation comprises at least a disintegrant and optionally a diluent as 

pharmaceutically acceptable excipients. 

16. An oral immediate release pharmaceutical composition of any one of claims 1, 2, 3, 4, 5, 

6,7,8, 9, 10,11,12, 13 or 15, 

wherein the formulation comprises about 2.5 mg to about 20 mg of oxycodone hydrochloride 

and about 1.25 mgto about 10 mg of naloxone hydrochloride in about a 2:1 ratio (oxycodone 

hydrochloride: naloxone hydrochloride) by weight, wherein the composition comprises 

oxycodone hydrochloride and naloxone hydrochloride as the sole pharmaceutically active 

agents, wherein the composition is in solid form, optionally in the form of a tablet, wherein 

the formulation comprises at least a disintegrant and optionally a diluent as pharmaceutically 

acceptable excipients and wherein the formulation releases in vitro, when measured using the 

Ph. Eur. Paddle Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and using UV 

detection at 230 nm, >80% of oxycodone hydrochloride by weight and >80 % of naloxone 

hydrochloride by weight at 45 min. 

17. An oral immediate release pharmaceutical composition of claim 16, wherein the 

formulation releases in vitro, when measured using the Ph. Eur. Paddle Method at 100 rpm in 
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0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, >95% of oxycodone 

hydrochloride by weight and >95 % of naloxone hydrochloride by weight at 15 min. 

18. An oral immediate release pharmaceutical composition comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically acceptable salt 

thereof, wherein the formulation releases in vitro, when measured using the Ph. Eur. Paddle 

Method at 100 rpm in 0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, > 

90% of oxycodone or a pharmaceutically acceptable salt thereof by weight and >90% of 

naloxone or a pharmaceutically acceptable salt thereof by weight at 15 min. 

19. An oral immediate release pharmaceutical composition according to claim 18, wherein 

the formulation releases in vitro, when measured using the Ph. Eur. Paddle Method at 100 

rpm in 0.1 N hydrochloric acid at 37°C and using UV detection at 230 nm, >95 % of 

oxycodone or a pharmaceutically acceptable salt thereof by weight and >95 % of naloxone 

or a pharmaceutically acceptable salt thereof by weight at 15 min. 

20. An oral immediate release pharmaceutical composition according to claim 18 or 19, 

wherein the pharmaceutical composition comprises an amount of oxycodone or a 

pharmaceutically acceptable salt thereof equivalent to about 1 mg to 160 mg of oxycodone 

hydrochloride and an amount of naloxone or a pharmaceutically acceptable salt thereof 

equivalent to about 0.5 mg to about 80 mg of naloxone hydrochloride. 

21. An oral immediate release pharmaceutical composition according to claim 18,19 or 20, 

wherein the pharmaceutical composition comprises oxycodone or a pharmaceutically 

acceptable salt thereof and naloxone or a pharmaceutically acceptable salt thereof in about a 

2:1 ratio (oxycodone or a pharmaceutically acceptable salt thereof, naloxone or a 

pharmaceutically acceptable salt thereof) by weight. 

22. An oral immediate release pharmaceutical composition according to claim 18, 19, 20 or 

21, wherein the pharmaceutical composition is in solid form. 

23. An oral immediate release pharmaceutical composition according to claim 18,19, 20, 21 

or 22, wherein the pharmaceutical composition comprises at least a disintegrant. 
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24. An oral immediate release pharmaceutical composition according to claim 18,19, 20, 21, 

22 or 23, wherein the pharmaceutical composition comprises oxycodone hydrochloride and 

naloxone hydrochloride as the sole pharmaceutically active agents. 

25. An oral immediate release pharmaceutical composition of any one of claims 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or 24 for use in titrating 

patients suffering from pain. 

26. An oral immediate release pharmaceutical composition of any one of claims 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or 24 for treating breakthrough 

pain in patients suffering from pain. 

27. Use of an oral immediate release pharmaceutical composition of any one of claims 1, 2, 3, 

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or 24 in the manufacture 

of a medicament for titrating patients suffering from pain. 

28. Use of an oral immediate release pharmaceutical composition of any one of claims 1, 2, 3, 

4, 5, 6, 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,21,22, 23 or 24 in the manufacture 

of a medicament for treating breakthrough pain in patients suffering from pain. 


