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methylepephirsni6-onst aad iy deyivetinfeoimtive bpbumedBadeid diedmine.
Itis gfp&rlgeaélo%ig? %p?onlg x%lplorsTg principal action is analgesia, and is
usually administered as oxycodone hydrochloride. The hydrochloride salt
of oxycodone is a white, odourless crystalline powder which dissolves freely

in water (1 g in 6 to 7 ml).

Oxycodone is indicated for the treatment of moderate to severe pain.
Controlled release oxycodone products enable management of pain when a
continuous and around-the-clock supply of analgesic is needed for an

extended period of time.

Formulations of oxycodone which provide controlled release of
oxycodone are described for instance in WO 9310765. A granulation
procedure is typically employed. In Example 3, a tablet containing 10 mg
of oxycodone hydrochloride is prepared from a mix of oxycodone
hydrochloride, lactose, povidone, Eudragit RS 30 D, triacetin, stearyl
alcohol, talc and magnesium stearate. The same ingredients in adjusted
amounts are employed in Example 4 to prepare tablets containing 20 mg
oxycodone hydrochloride. The resultant products exhibit differing

pharmacokinetic and pharmacodynamic properties.
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oxycodone tablets are given in WO 9310765 as fol | ows:
%oxycodone rel eased hour O 20ng 1 38.0 3 1 2 47.5
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89 Tablets of this kind and with such rel ease rates
formthe basis for a commercial product. Controlled
rel ease oxycodone tablets are avail able as OxyContin
(Regi stered Trade Mark) Tablets, which are designed to
provi de controll ed delivery of oxycodone over 12
hours. Oxycodone is well absorbed from OxyContin(r)
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The rel ative oral bioavailability of
oxycesiges aPiates pramiees iV hedPape-aefdiesoral dosage
forms is 100% Upon repeated dosing in nornal
vol unteers in pharmacokinetic studies, steady-state
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to both peak—ptasta—teve €rax) ai"lg extent of
absor ption (bi oavai l jabi I‘?%}% AUC, as ilndi cated by the
fol | ow ngdata’ Kean [% cpglg1 crent vagl at 1 gn] Regi men
Dosage AUC Crmax Tnmax| Tr ough

4 62.0 57
8 79.8 71
12 01.1 79
18 94.9 86
24 98.7 89

Tablets of this kind and with such release rates form the basis for a
commercial product. Controlled release oxycodone tablets are available as
OxyContin (Registered Trade Mark) Tablets, which are designed to provide

controlled delivery of oxycodone over 12 hours.

Oxycodone is well absorbed from OxyContin® Tablets with an oral
bioavailability of 60% to 87%. The relative oral bioavailability of
OxyContin® Tablets to immediate-release oral dosage forms is 100%.
Upon repeated dosing in normal volunteers in pharmacokinetic studies,

steady-state levels were achieved within 24-36 hours.

Dose proportionality has been established for 10 mg, 20 mg, 40 mg,
80 mg, and 160 mg tablet strengths with respect to both peak plasma
levels (Cmax) and extent of absorption (bioavailability), AUC, as indicated by
the following data:

Mean [% coefficient variation]



Form (ng. hr/nmL)* (ng/nmL) hrs) Cone.

10ng 100.7 10.6 2.7 [44.1] n.a.
WO 2856903[R0. 1] Tablets 20 ng 207.5 21.4
OxyContin(r) [35.9] [36.6] Tablets 40 ny

(ng/nm) Single

423.1

Dose OxyContin(r)
3. 2 [ 5ACPEGBR00a/002705

39.3

3.1 [77.4] n.a. OxyContin(r) [33.3] [34.0] Tablets

80ny 1085.5 98.5 2.1 [52.3]3 n. a.

[32.1] Tablets** Multiple | Org 103.
7.2 [48.1] Dose OxyContin(r) [38.6] [31 0] Tabl ets

15.1

O(yConti n(r) [ 32. 3]
.2 [69.5]

al2h 5ng 99.0 [36.2] 15.5 1.6 [49.7] 7.4 [50.9]
Regim@ped| Bosagt 28. 8] AtsCease qblmider s|mgle: dose| Peéugh
AUCo- | f, for multiple dose AUC =AUCort **data pbtai ned
whi | e| Fermnt eer s f%%@irﬁéda)na(rtg/éﬁbhe BFslch can|eARgnce
ZIbiS?n'r :1)falt 23 3(%/53:1?{15 : f] ext ¢nsively petaboli Zej(rﬁg%nL)
Single 10mg 100.7 10.6 2.7 [44.1] |n.a.
Dose OxyContin® | [26.6) [20.1]
Tablets
20 mg 207.5 21.4 3.2 [57.9] |n.a
OxyContin® | [35.9] [36.6]
Tablets
40 mg 423.1 39.3 3.1[77.4] |n.a
OxyContin® | [33.3] [34.0]
Tablets )
80mg 1085.5 98.5 2.1[52.3] |n.a.
OxyContin® | [32.3] [32.1]
Tablets**
Multiple |10mg 103.6 15.1 3.2 [69.5] |7.2[48.1]
Dose OxyContin® | [38.6] [31.0]
Tablets gl2h
S5mg 99.0 [36.2] |15.5 1.6 [49.7] |7.4[50.9]
immediate- [28.8]
release g6h

*for single-dose AUC = AUCo.inf, for multiple dose AUC =AUCo.r

**data obtained while volunteers received naltrexone which can enhance

absorption

Oxycodone is extensively metabolized and eliminated primarily in

the urine as both conjugated and unconjugated metabolites.

The

apparent elimination half-life of oxycodone following the administration of

OxyContin® Tablets was 4.5 hours compared to 3.2 hours for immediate-

release oxycodone.
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followeql \Ryna rplangadnisleass.ep process for manufacturing
mul ti particul ates by extruding a softened bl end, and
is particularly useful for drug release nodification.

Bhltghetiveaechhigues akise fopklyeensnafittaddiof ioxgsodonret
extrusi on technol gy can be used hoth_to enhance the

formylntign s, apartdremstiss scpmalatipn pempyed an thsi Fxamgples of WO
| . . . . )
o0 138% AL S SEPAPLER IS Gk A o R i e
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extrusi on technology is the application of

melt exgrariprdsehaolaier IMFY efirerioacis asobiemddree sigle-step
procgég)ﬁ)qdr%%nﬁfggﬁlﬂiﬂg multiparticulates by extruding a softened blend,

and is particularly useful for drug release modification. By selection of
suitable polymers and additives, melt extrusion technology can be used
both to enhance the solubility, and subsequently the bioavailability, of
poorly water soluble drugs as well as to retard drug release of moderate to

highly water soluble drugs for controlled release products.

The backbone of melt extrusion technology is the application of
thermoplastic materials which act as binders for embedded drugs in
solution or dispersion form within the matrix. Thermoplastic polymers
with low glass transition temperatures (Tg) are preferred for processing by
melt extrusion. Lower processing temperatures are also preferred with
respect to the stability of heat sensitive drugs and other necessary
excipients. Polymer glass transition temperatures can also be further
reduced to facilitate processing at lower temperatures with optional

addition of plasticisers.
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adm ni stration. The nmethod conprises: blending a
therapeutically active agent together with (1) a

Wt%gkpa?gggé(’s (baéc frﬁf;qgléé ﬁ%ﬁgﬁggg LANGHSH (ﬁ%r%tparing a
sustained-release pharmaceutical extrudate suitable for oral
administration. The method comprises:

blending a therapeutically active agent together with (1) a material
selected from the group consisting of alkylcelluloses, acrylic and
methacrylic acid polymers and copolymers, shellac, zein, hydrogenated
castor oil, hydrogenated vegetable oil, and mixtures thereof and (2) a
fusible carrier selected from the group consisting of natural or synthetic
waxes, fatty acids, fatty alcohols, and mixtures thereof; said retardant
material having a melting point between 30-200°C and being included in
an amount sufficient to further slow the release of the therapeutically
active agent;

heating said blend to a temperature sufficient to soften the mixture
sufficiently to extrude the same;

extruding said heated mixture as a strand having a diameter of from

0.1 -3 mm; cooling said strand; and dividing said strand to form non-
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13, the oxycodone hydrochloride is blended with Eudragit RS PO, Eudragit
L 100 and stearic acid. The blend in Example 12 additionally contains

talc.

A need remains to provide a method of preparing multiparticulates of
oxycodone which can be used to fill a capsule which can approximate to
some or all of the pharmacokinetic and pharmacodynamic characteristics
of OxyContin® Tablets. A related object of this invention is the provision
of a process for preparing an oxycodone pharmaceutical composition which
provides an oxycodone in vitro release profile that approximates to that of
Examples 3 and 4 of WO 9310765.

SUMMARY OF THE INVENTION

According to the present invention, we provide a plurality of particles

of oxycodone, referred to as oxycodone multiparticulates.
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OxyContin(r)Tablets. In particular, .
properties approximating to those of OxyContin® Tablets. In particular,
the multiparticulates can have in vitro release rates that approximate to

those of OxyContin® Tablets.

In a related aspect, we provide oxycodone multiparticulates
comprising oxycodone usually in the form of a pharmaceutically acceptable
salt, an ammonium methacrylate copolymer, a plasticiser, a lubricant and
a water permeability modifier. Typically the water permeability modifier
serves to modify the water permeability and enhance the drug release,
especially in the later stages of the dissolution. The water permeability

modifier can also serve to modulate the rate of secretion of the drug.

The oxycodone can be in the form of a pharmaceﬁtically acceptable

salt, preferably the hydrochloride, or the free base.

The multiparticulates are preferably obtainable by extrusion of an

extrudable blend. Such an extrusion can be of the kind disclosed in WO
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enzyﬁfé?c'ﬁl' grge variation, the dissolution medium is simulated intestinal

fluid at pH 6.8 without enzyme.

For simulated gastric fluid at pH 1.2, the oxycodone
multiparticulates of this invention typically release at least 15% oxycodone
after 1 hour, reflecting a high initial release. Preferably they release at
least 20%, more preferably at least 25% and most preferably at least 35%
of the oxycodone after 1 hour.

The oxycodone multiparticulates of this invention typically release at
least 30% oxycodone after 2 hours, reflecting a high initial release.
Preferably they release at least 40%, more preferably at least 50% and
most preferably at least 55% of the oxycodone after 2 hours.

The oxycodone multiparticulates of this invention typically release at

least 60% oxycodone after 4 hours, reflecting a high initial release.
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PharRGeHY¥N agbecPoDHes inen i@, thergdsipiovided hasetledd of
OxyContin(r) Tablets. In particular, o )
treating a patient with a controlled release formulation of this invention.
The method includes administering a dosage form of this invention to a

patient in need of oxycodone analgesic therapy.

In a related aspect, we provide a process for preparing oxycodone
multiparticulates which comprises extrusion of an extrudable blend of
oxycodone usually in the form of a pharmaceutically acceptable salt. The
blend includes a water permeability modifier to modify the water
permeability, and suitably comprises an ammonium methacrylate

copolymer, a plasticiser, a lubricant and the water permeability modifier.

DETAILS OF THE INVENTION

The oxycodone multiparticulates of this invention preferably give in
vitro release rates that approximate to those of OxyContin® Tablets. The

release rates of OxyContin® Tablets are notable for a high initial release,
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plastidiggr, t(8} 1;41brr1@qu@ég@d (e) water permeability modifier. ith this

selection of ingredients it becomes possible to prepare multiparticulates
and thus capsules containing oxycodone and which mimic the in vitro and
preferably the in vivo release characteristics of OxyContin® Tablets. In
particular, the combination including a water permeability modifier
enables an adequate initial release of oxycodone (early hours) whilst
maintaining a high total release of the active ingredient in the later hours

of dissolution.

Oxycodone hydrochloride is the preferred form of oxycodone, though

other pharmaceutically acceptable salts can be used.

The water-insoluble ammonium methacrylate copolymer, also
referred to as a water-insoluble ammonio methacrylate copolymer, is
suitably Eudragit RS PO. It offers the following properties:

o insoluble to poorly water soluble,

o} low aqueous porosity or permeability,
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and conditions, o thermal stability. In particular,
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. L]t ' can significantly retard rel ease of
Welglg?rée de J"lgx%scd lg(r‘fl)g inits matrix. It is described as a

pH i ndependent pol yner
The plasticiser serves to soften the insoluble ammonium

methacrylate copolymer to make it more easy to extrude the polymer. To
this end, the typical plasticiser is miscible with the insoluble ammonium
methacrylate copolymer to produce a decreased tensile strength, a lower
softening temperature, and a decrease in the glass transition temperature,
Tg, of the polymer. It serves to reduce cohesion by providing internal
lubrication of the polymer. The plasticiser is normally chosen from water
insoluble solids such as cetyl alcohol, stearyl alcohol and cetostearyl
alcohol; water soluble solids such as sorbitol and sucrose and high
molecular weight polyethylene glycol; water insoluble liquids such as
dibutyl sebacate and tributyl citrate and water soluble liquids such as
triethyl citrate, propylene glycol and low molecular weight polyethylene
glycol. Stearyl alcohol is a preferred plasticiser. Another preferred
plasticiser is a high molecular weight polyethylene glycol, preferably with a
molecular weight in the range 4000 to 10000, such as PEG 6000.

The lubricant is a processing aid which reduces friction between the



powder with | ow permeability for matrix formulations.

It is a copolymer of acrylic and nethacyrylic acid
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PEG 6000. The lubricant is a processing aid which
reduces friction between theplastiC|sed pol ynmer bl end
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normally a solid, and Is suita osen Fromst3as
as a plgsgiciggryceryl behenate (predom nant ly glyceryl

di behenate), magnesi um stearate, cal cium stearate,

talc and silicone dioxide (fused silica). The presence
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endi n nead
the characten%tlcs of the resultant extruded multiparticulates. For

example, where the plasticiser is stearyl alcohol and the lubricant is
stearic acid, the quantities and ratios with respect to each other and
relative to the ammonium methacrylate copolymer can significantly modify
the release rate of the drug. We have found that higher levels of stearyl
alcohol reduce the Tg of the polymer blend and believe this reduction
affects the rate of drug release. However, higher levels of stearic acid can
also improve the mixing, kneading and extrusion as well as alter the
release rate of oxycodone. We have found that higher ratios of stearic acid
at only the expense of stearyl alcohol show a significant reduction of the

rate and total oxycodone release.

The water permeability modifier modulates secretion of the drug
from the dosage form. Typically the water permeability modifier serves to

enhance the drug release, especially in the later stages of the dissolution,
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the strain on both the product and equi pnment. Stearic
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rel ease, - The water_ perneability nodifier nodul ates
moleg@lareweightaif aneanyd dg0sP@%h t he dosage form Typically
the water perneability nodifier serves to enhance the
drug rel ease, - especially in the |ater stages of the

diFps-adxiatrh ple, trhivrgbrystalirsoceliviosag digh aholebelawiveight
ermeabi | i tvybrm)di fier mght in some I nstances play

hydrpgele SUFhRs igh visceube hyramypropybmeigeheellwoss and high
viscosity poly(ethylene oxide), and water permeable ammonium
methacrylate copolymers may be used to enhance the total release of the
active. In this last respect, the ammonium methacrylate copolymer
employed as agent (e) to modify the water permeability is not the same
polymer as the water insoluble ammonium methacrylate copolymer used
as ingredient (b), being more water permeable due to different degrees of

substitution by quaternary ammonium groups.

Microcrystalline cellulose improves water diffusion and exchange
and thus enhances drug release. The microcrystalline cellulose acts as an
insoluble but hydrophilic wicking agent. Alternatives to microcrystalline
cellulose are croscarmellose sodium, crospovidone or sodium starch

glycollate.

High molecular weight grade (high viscosity) hydroxypropylmethyl
cellulose (HPMC) initially hydrates to form a thick gel to control the water



nodi fy the water perneability of the extruded
mul tiparticul ates include an insoluble hydrophilic
wov@kiangiagent, a gelling agent which hydrat esP€DGBRI0A1002705

a gel to control the water novenent, a high nol ecul ar

wei ght pol yet hyl ene gl ycol such as PEG 6000, or a

wat er perneabl e anmoni um ngghacryl at e copol yner such

as Eudragit RL PO also referred to as an anmoni o

cr -

move e TS AR M et EAGEhy Bregtihe S E00h APc8bver
time f@dvihy o porohatindnkighly pesneeaiip @tmeﬂuref m;akdimgataﬁthis

nmet hacyrylic. acid esters, with a_content of uaternar){ly

hypoghesisi Unisdrdisys tféw&r%@hd\élswlﬁé&ﬂ”lwﬁ goes p@tapgnifican
r
1ncre%\é8 cﬁ%g P%%ég %?gcllsl%%la?ﬁ%re H]é)lél?% Q:tfﬂderh?%n&%) g%lue se at later
time \p@l@i‘ﬁ lythieagedl Eingugderas dregandidanss, hncludlng polyethylene
hydr oxypropyl et hyl cel lul ose and high viscosity
oxide dreetiat, HOFERb PERNEEIN AhPaREiaR géRneabl e anmoni um
net hacryl ate copol yners nay be used to enhance the
total release of the active. In this |ast respect, the
afdyagin REtP@ds higaﬂyap@ﬂeyrwrnemjblem@aguam chn)
to nodify the water, perneabil is _not the sane
Slgnlﬁ@ﬁ?ﬁﬁrer&?sa@%t%f@ﬁaﬁﬁs@%Erpéi Araghr eryl ate
copol ymer used as ingredient (b), being nore water
permeabl e due to different degrees of substitution by
q $atiedslameresneagelangaupsior vheriagrydicalts i(ai])eto: @) latte @éeen in
i nproves water diffusion and exchange and t
the felipng tableugases e ho To@l OEBE oy Shaiera Eretiantsse
acts as an insol uble but hydrophilic w cking agent.
Alternatives to mcrocrystalline cellul ose are

croscarnel | ose sodi unj in cop@f@fresioﬂgmge gt ol preferred
gl ycol | at e. range % range
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oxycodone as hydrochloride 3 to 50 5 to 40 7.5 to 35
insoluble ammonium 25 to 85 35to 75 50 to 65
methacrylate copolymer
plasticiser 1 to 30 3 to 25 Sto 15
lubricant 1to 25 2 to 25 2 to 25
water permeability modifier 1to 40 1 to 30 1 to 20

Other additives may also be employed to produce multiparticulates
within a set of predetermined specifications. Bulking agents, for example
lactose, microcrystalline cellulose and calcium phosphate, are widely used
pharmaceutical excipients and can be used in the present invention to
modify the release rates and/or total release. Other release modifying
agents may also be considered to modulate the release rate and/or

enhance total release.
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additives may al so be enployed to produce
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usually at relatively low temperature, for example 10-20°C, to ensure a
constant powder flow to the high temperature barrels. The feeder provides
a uniform current of the blend to the extruder. Consistency is desirable
as irregular and variable feeding rates can produce multiparticulates with

varying physical properties, such as density and porosity.

The preferred extruder is designed with twin screws, preferably
counter-rotating screws, for the task of conveying, blending, compressing,
heating and softening the blend. Depending on the choice of the
components of the blend and the extrusion conditions, it may be that the
blend will melt as well as soften. The screws which perform a significant
part of this extrusion process are built of different smaller elements chosen
from a variety of screw elements and kneader elements. Mixing and
kneading time can be significantly altered by changing the type, length and
configuration of the screw elements and possibly kneader elements. Short
residence times and moderate to low shear forces contribute to safe
processing and stable product even with heat sensitive drugs. Examples

of available extruders include those manufactured by Leistritz, Brabender,
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multbdiNAL¥Ng physical properties, such as density and
orosity. The preferred extruder is designed with twin

screws, preferably counter-rotating screws, for the
task of conveying,. bl endi png, conpressing, heating.and
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In addition to the screw speed, the other main influential parameters
are the screw torque, individual barrel temperature, and extrusion head

pressure and temperature.

In accordance with one cutting procedure of this invention, the
extruded strands are carried away from the die-head on a conveyer. The
strand diameter is affected by the blend feed rate, die-head orifice
diameter, screw speed, barrel temperature, nip rolls speed and conveying
speed. Conveying is appropriate to carry the extruded strand to a laser
gauge or other measuring device to achieve a desired diameter such as 1.0
mm. During this conveying process the strands cool down gradually, but
essentially remain flexible. Flexible strands retain integrity on the laser
gauging device, between the pelletiser feed nip rolls and during entry to the
pelletiser. Rapidly cooled strands, depending on the formulation, may
lose their integrity and shatter during passage through the nip rolls and

pelletiser into uneven-shaped and irregular-sized multiparticulates.
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barrel tenperature, nip rolls speed and conveyi ng
form of cylinders.

In another preferred cutting procedure, a cutter cuts the extruded
mix as it emerges under pressure and still softened from the orifices of the
die plate. The cutter is suitably a rotary cutter with one or more blades
which sweep over the surface of the die-head to pass the orifices. Two
diametrically opposed blades are preferred. Ideally, the inner and outer
surface boundaries to the extrusion orifices are coated with a non-stick
material, e.g. a polytetrafluoroethylene (PTFE). As the cut extrudate
particles expand and cool, they tend to form rounded surfaces. By
appropriate adjustment of the extrusion pressure, the rate of extrusion
and the speed of the cutter blade, it is possible to arrange for spherical or
near-spherical multiparticulates to be obtained. Alternatively, this
process can be operated to produce rods if desired. In one embodiment a
stream of air is directed at the surface of the die-head, the air being at a

reduced temperature to cool the extrudate and speed solidification.
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analgiai e PR erably 8 huian Bhfict, A suifiile dose of
oxycodone is 5 to 400 mg, especially 5 mg, 10 mg, 20 mg, 40 mg, 80 mg or
160 mg unit dosages. In this respect, a unit dose contains an effective
amount of the therapeutically active agent to produce pain relief and/or
analgesia to the patient. The dose of oxycodone administered to a patient
will vary due to numerous factors, including the weight of the patient, the
severity of the pain, the metabolic status and the nature of any other

therapeutic agents being administered.

In one preferred embodiment, the multiparticulates are filled into
hard gelatin capsules each containing a unit dose. The fill weight in the
capsulle is preferably in the range 80 to 500 mg, more preferably 120 to
500 mg. In a variation of this invention, the unit doses of
multiparticulates may be incorporated into other solid pharmaceutical
dosage formulations, for example using compression or shaping into

tablets, or by forming the extruded product into the form of a suppository.
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formulations is given in WO 9310765 which is incorporated herein in full

by specific reference.

Using our specified method at pH 1.2, simulated gastric fluid, the

release rates are suitably as follows:

Preferred Limits

Hour % Released | % Released

Lower Limit | Upper Limit

16 56

37 77

60 100
10 75 100

More Preferable Limits

Hour % Released | % Released
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Using our specified method at pH 6.8, simulated intestinal fluid, the

release rates are suitably as follows:

Preferred Limits

Hour % Released | % Released
Lower Limit | Upper Limit
11 51
2 28 68
48 88
10 61 100

More Preferable Limits

Hour

% Released

% Released




by specific reference. Using our specified nmethod at
pH 1.2, sinulated gastric fluid, the release rates are
W@ eiosamizyo as foll ows: Preferred Limts Hour % Rel/6e83@d/002705
% Rel eased Lower Limt Upper Limt 1 16 56 2 37 77 4
60 100 10 75 100 More Preferable Limts Hour %
Rel eased % Rel easedLower Lpmt Upper Limt 1 2 1 51 2
4 I2 72 4 6 5 95 10 80 100 Most Preferred Limts Hour %
Rel eased—9%Reteasedtower Lt =1 it 124 48 2
4569468092 10 83 160-0LCRGTE |sBREF HF L hod
at pHI6.8, simylated intestings fluild, thes

2 33 63
4 53 83
10 66 96

Most Preferred Limits

Hour % Released | % Released

Lower Limit | Upper Limit

19 43
36 60
56 80
10 69 93

As an alternative to administration at intervals of about 12 hours,
the capsules or other unit dose forms of this invention are designed for
administration at intervals of about 24 hours. To this end, the unit dose
form suitably has an oxycodone dissolution rate in vitro, when measured
by the USP Basket Method at 100 rpm in 900 ml aqueous buffer at a pH
between 1.6 and 7.2 at 37°C of from 0% to about 40% at 1 hour, from
about 8% to about 70% at 4 hours, from about 20% to about 80% at 8
hours, from about 30% to about 95% at 12 hours, from about 35% to
about 95% at 18 hours, and greater than about 50% at 24 hours.
Furthermore, we prefer that the peak plasma level of oxycodone obtained
in vivo is reached at about 2 hours to about 17 hours after administration

at steady state of the dosage form.

More information on desirable characteristics for such oxycodone
formulations is given in WO 02087512 which is incorporated herein in full

by specific reference.



rel ease rates are suitably as follows: Preferred
Limts Hour % Rel eased % Rel eased Lower Limt Upper
waRewspoBdidl 5 1 2 2 8 68 4 4 8 88 10 6 1 100 MEEGB2004/002705
Preferable Limts Hour % Rel eased % Rel easedLower Li mt
Upper Limt 1 16 46 2 33 63 4 53 83 10 66 96 Most
Preferred Limts Hour % Rebgased %Rel eased Lower Limt
Upper Limt 1 19 43 2 36 60 4 56 80 10 69 93 As an
alternative to admnistration at intervals of about 12
hours, the capsules or other unit dose forns of this
i iMentvanatiehe tHeprgsedt froverstilvn piretideisi wnitalodest whie s
of about_ 24 hours. To this end, the unjt dose
contain oxycodone and an oxycodone antagonist erfl ective to prevent
tampering. In this respect, reference is made to WO 0313433 which is
incorporated herein in full by specific reference. In particular, the unit
dose can contain oxycodone and naltrexone. Other opioid antagonists

which are known in the art can be used, for example naloxone.

The present invention provides extruded multiparticulates of
oxycodone, and extruded multiparticulates of oxycodone antagonist such
as naltrexone. The naltrexone multiparticulates do not release naltrexone
on conventional administration, and for example have a non-release

coating. Both populations are preferably visually and physically identical.

An important aspect of this invention is a capsule with a unit dose
fill of less than 500 mg, comprising up to about 350 mg of oxycodone
multiparticulates, and up to about 200 mg of tamper-proof oxycodone
antagonist multiparticulates. For example, there can be 120 to 300 mg of
oxycodone multiparticulates, and 125 to 175 mg of tamper-proof

oxycodone antagonist multiparticulates.

SUMMARY OF THE DRAWINGS

Reference is made in the following experimental section to the

accompanying drawings, in which:

Figure 1 is a schematic representation of one of the screw trains of the

Leistritz 18 twin screw extruder used in the Examples.

Figure 2 shows the effect of the stearyl alcohol:stearic acid ratio on the
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oxycodone hydrochloride from extruded multiparticulates containing 25%

w/w oxycodone.

Figure 7 shows the effect of high viscosity HPMC on the release rate of
oxycodone hydrochloride from extruded multiparticulates containing 8.3%

w/w oxycodone.

Figure 8 shows the effect of high viscosity HPMC on the release rate of
oxycodone hydrochloride from extruded multiparticulates containing 25%

w/w oxycodone.
Figure 9 provides some in vitro dissolution data for three batches of
multiparticulates of this invention and for the commercial product

OxyContin® Tablets.

Figures 10 to 16 provide in vivo data for the three batches of Figure 9 and
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The design of the screw is shown in Figure 1 using components
indicated by the manufacturing codes of the distributor Leistritz USA.
The aim is to optimise the mixture by adding extra mixing elements ‘GGC2’
or ‘ZS’ to avoid mixing problems, and to increase the residence time by

including ‘FD’ elements to avoid wetting problems.

The extruder comprises ten zones, with zone 1 extending from O to
5D on Figure 1; zone 2 extending from 5D to 10D on Figure 1, and so on
up to zone 8 extending from 35D to 40D, and then zones 9 and 10 are at

the extruder head.

Typical batch zone temperatures were as follows (°C):

Example |1 |2 |3-6 7-8 9 10 | Melt pressure | Torque
(bar) (%)
14 |40 |90 75 85 |90 |63-68 53-59
14 [ 40 | 90 75 85 |90 |61-62 49
14 |40 | 125 120 125|125 | 99-107 78-84
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10D on Figure 1, and so on up to zone 8 extending from
35D to 40D, and then zones 9 and 10 are at the

e g%g Iigggs (8.3 and 25% by weight) of oxycodone extruded

multiparticulate formulations (see tables) were planned to cover doses of

10 mg and 40 mg.

For the 8.3% oxycodone load, the following trial batches were

prepared, where the weights are mg per unit dose.

Example
1 2 3 4
(Comparative)

Oxycodone HC1 10 10 | 10 | 10
Eudragit RS PO 77 72 1 62 | 74
Stearyl alcohol 24.75 24 | 24 | 24
Stearic acid 8.25 4 4 4
Microcrystalline cellulose 10
(Avicel PH101)
Eugragit RL PO 20| 8
Hydroxypropylmethyl cellulose
(HPMC K100M)




Typi cal batch zone tenperatures were as follows ( O):
Exanple 1 2 3-6 7-8 9 10 Melt pressure Torque (bar)

W@ 290550040 40 90 75 85 90 63-68 53-59 8 14 40 9PCTEBAH4/002705
90 61-62 49 9 14 40 125 120 125 125 99-107 78-8410 14
40 120 105- 115 120 73-77 74-79 106 11 14 40 101- 100
106 106 99-115 89-97 103 Fpg Exanples 9 to 11, the
tenperatures were raised si gnificantly The feed rate

and—screw speed WerTe gETer at{ yyKept cp ggh
TOtallt he conveyor speed, njp rol Iisglspeed angﬁgem eotal %gr@
speed changed according to the properties of the
extrudate when it energed fromthe die plate (this was
hi ghl y dependent on the way the @ﬁaﬂnﬁkﬂe expanded and
herce—hard—teo—eor+etafe—to—pt CVIguD batghes vo—qr ug
Iogds (8.3 and 25% by| weitght oxylcodone bxt ruded
! Tcutate fornpglagh[honsg ( Tlabl|gs) ywer
OXyCBﬁg‘]Hhe %o cover dosep 0}010 mqslgﬁd 40 1?15 :or?Phe
Eudr&gﬁo/ﬁsmodone | oad, | he7folllowslg tiri &4 bat ch& were
prepared where the weights &e_ng—d& ynit l dose-
Stea@iaimkeoll 2 3 4 (Conpprafve) ORfcodonel®id |101%0 10
Stearlc acid 4 4 12 12
Microcrystalline cellulose 13
(Avicel PH101)
Eugragit RL PO 5
Hydroxypropylmethyl cellulose 8 12
(HPMC K100M)
Total 120 120 120 120
Example
9 10 11
Oxycodone HCI 10 10 10
Eudragit RS PO 68 66 74
Stearyl alcohol 8 14 14
Eudragit RL PO 28 25 17
Glyceryl behenate 6 5 5
Total 120 120 120

For the 25% oxycodone load, the following trial batches were

prepared, where the weights are mg per unit dose.

Example
12 13 14 15 16

Comparative|Comparative




Eudragit RS PO 77 72 62 74 Stearyl alcohol 24.75 24 24

24 Stearic acid 8.25 4 4 4 Mcrocrystalline cellul ose
wdaofsmizeel PH A ) Eugragit RL PO 20 8 PCT/GB2004/002705

Hydr oxypr opyl net hyl cel | ul ose (HPMCKI COM Total 120 120

120 120 Exanple 5 6 7 8 Oxycodone HCl 10 10 10 10

Eudragit RS PO 77 69 74 702%tearyl alcohol 24 24 16 16

Stearic acid 4 4 12 12 Mcrocrystalline cellul ose 13

R R AT A R T
Eud iep® 10 1190xycodone E@ 10 [{108%0 EKudgagit RS8PO
Stea?yl 3?201'7131 10 20 20 20 20
Stearic acid 20 10 10 10 10
Eugragit RL PO ) 3 8
Total 160 160 160 160 160
Example

17 18 19
Oxycodone HC1 40 40 40
Eudragit RS PO 78 82 78
Stearyl alcohol 20 8 8
Stearic acid 10 22 22
Microcrystalline cellulose 12
(Avicel PH101)
Hydroxypropylmethyl cellulose 8 12
(HPMC K100M)
Total 160 160 160

Release rate studies

The oxycodone extruded multiparticulates of Examples 1 to 19 were
tested for dissolution using Ph.Eur. basket dissolution apparatus at 37°C,
100 rpm in 900 ml of USP simulated gastric fluid at pH 1.2 without

enzyme. Standard HPLC procedures were used for assay.

Additionally, the oxycodone extruded multiparticulates of Example 9
were tested for dissolution using Ph.Eur. basket dissolution apparatus at

37°C, 100 rpm in 900 ml of simulated intestinal fluid at pH 6.8 without



Stearyl alcohol 8 14 14 Eudragit RL PO 28 25 17

d yceryl behenate 6 5 5 Total 120 120 120 For the 25%
wo@zopsoaone | oad, the followng trial batches wWe€EGB2004/002705

prepared, where the weights are ng per unit dose.

Exanpl e 12 13 14 15 16 Conparative

Conpar ati veOxycodone HC 4%8 40 40 40 40 Eudragit RS PO

90 90 85 87 82 Stearyl alcohol 10 20 20 20 20 Stearic

R e s R S TR e

Eudragit RS PO 78 82 78 Stearyl alcohol 20 8 8 Stearic
acid 10 22 22 Mcrocrystalline cell ul‘ﬁse 1

(Rof deIusiHP aFjeaspdiadsy SFa By PReSHFA R lgaggﬁhg rpsults plotted
in thd gg%p%%ng figures 2 to 9 and 17 to 19.

Eudragit RL PO

With the load of 8.3 % oxycodone hydrochloride, the presence in the
extruded multiparticulates of 5, 8 or 20 mg Eudragit RL PO/120 mg
significantly enhanced the release rate (see Figure 3). Similarly, with the
25% oxycodone loaded multiparticulates, 3 and 5 mg Eudragit RL PO/160

mg showed a comparable effect on the release rate (see Figure 4).
Microcrystalline cellulose

10 and 13 mg/ 120 mg oxycodone extruded multiparticulates and 8
and 12 mg/ 160 mg oxycodone extruded multiparticulates were used in
the 8.3% and 25% oxycodone hydrochloride loaded formulations
respectively. The effect of the microcrystalline cellulose on the release rate
and total release of oxycodone hydrochloride is presented in figure 5 and 6
for 8.3% and 25% drug load, respectively.

Hydroxypropyl methylcellulose

High viscosity HPMC (HPMC K100M) at levels of 8 and 12 mg/120
mg and 8 and 12 mg/ 160 mg were employed for 8.3% and 25% drug load
extruded multiparticulates respectively. The dissolution release study
indicates that more pronounced total release of oxycodone hydrochloride

was achieved at later time points (see Figures 7 and 8).
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cellul ose on the release rate and total rel ease of
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Bioavailability study

The formulations of Examples 2, 5 and 8 were investigated along
with OxyContin® Tablets in a Phase I bioavailability study, where they
were identified respectively as B, A and C. The study was a four-period
randomised incomplete block crossover study, involving 24 healthy male
and female subjects. A single dose of 2 x 10mg capsules (20mg total) of
Example 2, Example 5, Example 8 or a 20 mg OxyContin® Tablet was
administered to the subjects. Each test formulation was administered

after an overnight fast, or following ingestion of a high fat breakfast.

The mean in vivo plasma profiles from this study are illustrated in
Figures 10 to 16, and the mean parameters are summarised in the
following table. The in vitro dissolution data for these formulations and for

OxyContin® Tablets is shown in Figure 9.
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Example 8 Example 8 | OxyContin®
fasted fed Tablets
(n = 14) (n=12) (n=13)

AUCt (ng.h/mL)* 232.9 298.19 210.6

SD (45.32) (51.63) (33.07)

AUCwr (ng.h/mL)¥ 239.6 302.3 212.6

SD (44.90) (53.63) (32.76)

Cmax (ng/mL)* 12.4 20.0 19.1

SD (3.52) (8.73) (4.34)




Figures 10 to 16, and the nean paraneters are
sunmarised in the follow ngtable. The in vitro
waele®sobuste on data for these formnul ati ons and fRPET/GB2004/002705
OxyContin(r) Tablets is shown in Figure 9. Exanple 5
Exanple 5 Exanple 2 Exanple 2 fasted fed fasted fed (
= 13) (n = 13) (n - 11) (m@14) AUCt (ng.h/m)* 223.2
%7%4 212.2 255.5 SD (47.07) (76.93) (48.49) (44.91)
O NF(ng—/ 523179277 7 220. 3 261. 3 46] 16
tmax (075, 57) (51, 54) 345, 83) |Grax Tngl | L)* 23 Coob Tk 4
21.5 SD (5.07) (6.78) (2.81) (4.12) vax (h)** 3,05 3
‘—g Range (2-6) (4o 95\0) (2-5 kP) * arltrgrfg)lc mean
Rang *medi an Exlanpl gQEB)Exa Pl e) ésd()%)y)(‘nn i n((rl)' fasted fed
* ariffghktitanéan= 14) (n = 12) (n = 13) AUCt (ng.h/nmL)*
. 32.9 298.19 210.6 SD (45.32) (51.63) (33.07)

MEeAF} NF(ng. h/ nL) * 239.6 302.3 212.6 SD (44.90) (53.63)
(32.76) Cmax(ng/nmL)* 12.4 20.0 19.1 SD (3.52) (3.73)
(4.34)tmax (h)** 3.5 5 2.5

With the exception of Example 8, the oxycodone formulations

provided an equivalent bioavailability of oxycodone in terms of AUC: and
AUCwr, relative to OxyContin® Tablets and relative to each other. Figure
10 shows that all three formulations have similar mean plasma oxycodone
concentrations at 12 hours, suggesting that all three formulations show
potential for being developed as a 12 hourly product. Figure 11 shows
that Example 5 fasting was most similar to OxyContin® Tablets in terms of
AUC:, AUCr and Cmax.

ExAMPLE 20: A COMBINATION TAMPER RESISTANT PRODUCT

Co-encapsulation of extruded oxycodone multiparticulates and
extruded naltrexone or naloxone multiparticulates can be used for a

tamper resistant combination product.

Oxycodone multiparticulates and naltrexone multiparticulates as
described in WO 03013433 may be filled into capsules using a single or
dual stage filling process. The quantity of naltrexone multiparticulates
which may be filled is 150 mg, containing 8 mg of naltrexone. The
recommended fill weights of oxycodone multiparticulates to achieve
oxycodone doses ranging from 10 mg to 40 mg are as follows (see also the
following table):

1. 120 mg and 240 mg of 8.3% (w/w) drug loaded multiparticulates
for oxycodone doses of 10 mg and 20 mg, respectively.

2a. 120 mg of 33.3% (w/w) drug loaded multiparticulates for an
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For the drug load of 33.3% (w/w), the following‘trial formulations

indicated 20.A and 20.B were prepared, where the weights are mg per unit

dose:

20.A 20.B
Oxycodone HC1 40.0 40.0
Eudragit RS PO 67.0 67.0
Stearyl Alcohol 13.0 8.0
Glyceryl behenate 5.0
Total 120 120

These two formulations were initially manufactured for proof of
principle for a higher strength product, and without Eudragit RL PO. The
dissolution profiles from these formulations were slower than required and
can be readily modified by the use of a water permeability modifier in

accordance with the invention. '

Capsule filling of the required proportions of oxycodone and

naltrexone multiparticulates may be achieved using either a single stage
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The theoretical fill weights for a range of capsule strengths based on

drug loading are given in the following tables.

oxycodone oxycodone loading
mg per capsule 8.3 % w/w
oxycodone multi- oxycodone and naltrexoned
particulates (mg) multi-particulates (mg)
10 120 270 (capsule Size 1)
20 240 390 (capsule Size 0)
40 480 630 (can not be filled)
5+ 60* 210 (capsule Size 1)
80+ 960 1110 (can not be filled)

* Weight below assumed minimum possible capsule fill weight.
+ Included as an illustration of possibilities, if lower or higher strengths
in the range are required.

@ 120 mg naltrexone multiparticulates + 20% coat.

oxycodone oxycodone loading

mg per capsule 25 % w/w
oxycodone multi- oxycodone and naltrexoned
particulates (mg) multi-particulates (mg)
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Example 21: Alternate Cutter Procedure

tgpartieilofens aditni mum possi bl e
+ Included as an illustration of
or higher strengths in the

For this Example, an alternate cutting procedure was employed.

Extrudate emerges from the twelve orifices of the die-head shown in Figure

8 of a Leistritz 18 extruder.

A rotary cutter with two blades is used to cut

the extruded mix as it emerges under pressure and still molten from the

orifices of the die plate.

to pass the orifices.

tend to form rounded surfaces.

The blades sweep over the surface of the die-head

As they expand and cool, the cut extrudate particles

The following formulation was employed.

Material % w/w
Lactose anhydrous 10.0
Eudragit RS PO 91.0
Triethyl citrate 10.0
PEG 6000 6.0
Magnesium Stearate 4.5

Total

121.5




0 120 ng naltrexone nultiparticul ates + 20% coat.
oxycodone oxycodone | oadi ng ng per capsule 25 %W w
w@opsoasne nul ti - oxycodone and nal trexone parPCT/GB2108902705
(my) nmulti-particulates (ng)10 40* Lowo fill 20 80
230 (capsule Size 1) 40 160 310 (capsule Size 0) 5+
20* Lowto fill 80+ 320 4703fcapsule Size OE) * Wi ght
beI ow assuned m ni mum possi bl e capsule fill weight. +
&gﬁ{jorﬁ%a&nadgi;% Y8l both OExRASR P ibirhhRSerd, flnt:ﬁ!@i‘hg
h stren s 1n the range are required.

tempﬂsgamﬁies rexd netesudt ceaing, splatrésalior299bstmattialbx aphbacal
: rnat e Pro edure For this Exanple, an

multg;qrgphxi@@sch@% b re was enpl oyed. Extrudate
emerges fromthe twelve orifices of the die-head shown
in Figure 8 of a Leistritz 18 extruder. A rotary
cutter with two blades is used to cut the extruded m x
as it enmerges under pressure and still nolten fromthe
orifices of the die plate. The bl ades sweep over the
surface of the die-head to pass the orifices. As they
expand and cool, the cut extrudate particles tend to
form rounded surfaces. The follow ng fornul ati on was
enpl oyed. Material % w Lactose anhydrous 10.0



Eudragit RS PO 91.0 Triethyl citrate 10.0 PEG 6000 6.0
Magnesi um Stearate 4.5 Total 121.5By appropriate
wa@djosmoasent of the extrusion paraneters, incl uPCTGB2004/002705
tenperatures and rates of cooling, spherical or
substantially spherical nmultiparticul ates may be
obt ai ned. CLAIMS 1. Multipaggicul ates which contain
oxycodone and have a high initial rel ease of
Chmwﬁﬁycodone, and a high total release of oxycodone. 2.
I'tiparticul ates according to claim1, which rel ease
at | east 60% oxycodone after 4 hours, when tested by a

speci fied test nethod which conprises using Ph, .Eur... .
L. b&%@?%ﬁ@’é«kﬂtﬁi"@#célp‘ffé?t@tl%@%[tcoé‘?&e %%lhra?fﬁﬁ ’n’ugﬁaénﬁ}al
' t ' j i thout
relea%%gyﬁgyéwl%?%%?iﬁgyufoéc%jegélggg%rogﬁn Ctg gﬁ%lg'ai m 2,
whi ch rel ease at | east 70% oxycodone after 4 hours,

when tested by the specified test nethod. 4.
Mul tiparticul ates according to claim3, which rel ease

a . V. : 0 )
2 el EREFR RORIR Blaifh P WIRch 1R ST AP 0%
oxycRiva 8ftef 4t oary, whendakstddabym dpecifiéd tebi ahetheldewhech
100% oxycodone after 12 hours, when tested g§°§hﬁ .
compsifesi #siag Phdiundiariet dssamtiqnaPPrEailt 8t S4ctort@0pm in
L.ai NE._: . i Q
900 B oE DD SEnlaPeirt Aidlar M) B0 WAUESSERE NS, (1 e
+test nmethod.7. Multiparticul ates according to claim 6,
- which release at | east 85% oxycodone after 8 hours,
when tested by the specified test method.

3. Multiparticulates according to claim 2, which release at least 70%

oxycodone after 4 hours, when tested by the specified test method.

4. Multiparticulates according to claim 3, which release at least 80%

oxycodone after 4 hours, when tested by the specified test method.

S. Multiparticulates according to any one of claims 1 to 4, which
release 100% oxycodone after 12 hours, when tested by the specified test
method.

6. Multiparticulates according to any one of claims 1 to 4, which
release 95% oxycodone after 10 hours, when tested by the specified test
method.



8. Multiparticulates of oxycodone with sone
phar macoki neti c/ pharnmacodynam ¢ properties which
wo e@sowizeo OxyContin(r) Tabl ets. 9. Ml ti parti cuPEt/6e82f/002705
oxycodone whi ch include a water perneability nodifier
to allow preparation of a mmc for
OxyContin(r) Tabl ets by extsusi on. 10.
Mul ti particul ates which contain (a) oxycodone,

( fersi ' t . Qo
e e R T i
oxycoleheRibid 8thouredivhar testkd hpkhe ppetiftnd ststsnativat.di ng

to claim10, wherein the oxycodone is present as a

phar maceutical ly acceptable salt. 12.

Mul ti particul ates according to claim11l, wherein the

oxycodone i s present as oxycodone hydrochl oride. 13.

8. MibtiipartiéGMies o oageodshagvitlo sanye phachmaukineticp 12,
wherein the plasticiser is chosen fromcetyl agf%hol,

pharmsecedynanlie ghoperiies vdrehrgserile WC%?B%R Trblets.
sucrose, high nol ecul ar wei ght pol yethyl ene glycol,

di butyl sebacate, tributyl citrate, triethyl citrate,

propyl ene glycol and | ow nol ecul ar wei ght pol yet hyl ene

gl ycol .14. Miltiparticulates a cpr?i gtoclaiml13,. ..
0.  MeEparthalasea el osySadons THEh MICfE sryeter permeability

Ml tiparticul ates. ac i NQ- ' : ' e
moaifi{q PP ERGRCR A 3htid Rr QR Chhena TEER B e
extru8ioycol . 16. Multiparticul ates according to any one of

claims 10 to 15, wherein the lubricant is chosen from

gl yceryl behenate, talc and silicone dioxide. 17.

Mul ti particul ates according to claim 16, wherein the

| ubricant is glyceryl behenate.

10. Multiparticulates which contain (a) oxycodone, (b) water-insoluble

fdmaed

ammonium methacrylate copolymer, (c) plasticiser, (d) lubricant and (e)

water permeability modifier.

11. Multiparticulates according to claim 10, wherein the oxycodone is

present as a pharmaceutically acceptable salt.

12. Multiparticulates according to claim 11, wherein the oxycodone is

present as oxycodone hydrochloride.

13. Multiparticulates according to any of claims 10 to 12, wherein the
plasticiser is chosen from cetyl alcohol, stearyl alcohol, cetostearyl alcohol,
sorbitol, sucrose, high molecular weight polyethylene glycol, dibutyl
sebacate, tributyl citrate, triethyl citrate, propylene glycol and low
molecular weight polyethylene glycol.



18. Multiparticul ates according to any one of clains
10 to 15, wherein the lubricant is stearic acid or a
wG@@anenser salt. 19. Miltiparticul ates accor di nBCT/GBagvy/002705

one of clainms 10 to 18, wherein the water perneability

nodifier is selected froman insoluble hydrophilic

w cki ng agent, a gelling agent which hydrates to form

a gel to control the water novenent, a high nol ecul ar

wei ght pol yet hyl ene glycol, or a water perneable

amoni um et hacryl ate copol yner. 20. Miultiparticul ates

according to claim19, wherein the water perneability

nodifier is_selected fromnjcgrocrystallin . . .
14. MyltipgsEcpiaiss Acreripete glﬂlﬂhﬁ 3¢ PR glaﬁé?la%alﬁ&ﬁﬁs

| ycoll ate, a high nolecular weight hydrogel, a

S1:ear'-\zqgc‘g)\g‘log'cosity pol y(et hyl ene oxide), and a water

per mneabl e anmoni um et hacryl at e copol yner. 21

Mul ti particul ates according to claim20, wherein the

water perneability nodifier is a water perneable

a ' . r : 112 Lt pard
15 BRI R it B CHAIRY 157 e (R L P
high gesleenl-ageeiinysilgettiylehe glymledi ents (a) to (e) are

as given in the foll ow ngtable, based on the total

wei ght of the five ingredients: oxycodone as

hydrochl oride 3 to 50 insol ubl e anmoni um et hacryl at e

copolynmer 25 to 85 plasticiser 1 to 30 lubricant 1 to
16. 2Mueiperitipelaestiddorgdimpth tingrorie v ckims230 to 15, wherein

Mul tiparticul ates accordin 0 cIain122,(¥h rein éhe.
the Iyarisant iyehasem dram lyesry] iDsqeadgitentalc @nd spicope dioxide.

given in the foll ow ngtabl e,

17. Multiparticulates according to claim 16, wherein the lubricant is

glyceryl behenate.

18. Multiparticulates according to any one of claims 10 to 15, wherein

the lubricant is stearic acid or a stearate salt.

19. Multiparticulates according to any one of claims 10 to 18, wherein
the water permeability modifier is selected from an insoluble hydrophilic
wicking agent, a gelling agent which hydrates to form a gel to control the
water movement, a high molecular weight polyethylene glycol, or a water

permeable ammonium methacrylate copolymer.

20. Multiparticulates according to claim 19, wherein the water

permeability modifier is selected from microcrystalline cellulose,



based on the total weight of the five ingredients:
oxycodone as hydrochloride 5 to 40 insol ubl e anmoni um

woredohaensyd at e copol yner 35 to 75 pl asticiser 3PC€DGB2004/002705

| ubricant 2 to 25 water perneability nodifier 1 to 30.
24. Multiparticulates according to claim 23, wherein
the percentageanounts of tjge ingredients (a) to (e)are
as given in the follow ngtable, based on the total

i f fi i Leaqts: i
crosef§8hs? splliv ESeLOgEHce Bhajy e astmpestare, o bich
moledi@hPassiyhBhedbOgdlo adhighoristysity pplysthyleserosdep argl a

| ubricant 2 to 25 water perpeability nodifier 1 to 20
watersrmea e eRIER a5 RRGY IS LR EMF pr ecedi ng
claim which contain oxycodone, Eudragit RS PQ,
stearyl alcohol, glyceryl behenate, and Eudragit RLPO.
26. Apharnaceutical conposition in unit dose form
rising multiparticul at es.acigrdi ng to. an

conpri sin

21. pnﬂedagaﬁ@caleépméczwd%@r%@u cWneTEHh HRT Faggr
accordlin rei it i

perm@FIY ifalfrdsH Hattr pEiaeabl fmblionf ARENALALIED

copolfmf¥#man patient. 28. Apharmaceutical conposition
according to claim27 which is bioequivalent to
OxyContin(r)Tablets in one or nore respects.

22. Multiparticulates according to any one of claims 10 to 21, wherein
the percentage amounts of the ingredients (a) to (e) are as given in the

following table, based on the total weight of the five ingredients:

oxycodone as hydrochloride 3 to 50
insoluble ammonium methacrylate copolymer 25 to 85
plasticiser 1 to 30
lubricant 1to 25
water permeability modifier 1 to 40.

23. Multiparticulates according to claim 22, wherein the percentage
amounts of the ingredients (a) to (€) are as given in the following table,

based on the total weight of the five ingredients:

oxycodone as hydrochloride S to 40
insoluble ammonium methacrylate copolymer 35t0 75
plasticiser 3 to 25
lubricant 2 to 25
water permeability modifier 1 to 30.

24. Multiparticulates according to claim 23, wherein the percentage



29. Apharmaceutical conposition according to claim?27
or 28, wherein the sufficient dose of oxycodone is 5
w0 2004003mg. 30. Aphar maceuti cal conposition accPeTGBOOY©002705
claim 29, wherein the unit dose of oxycodone is 5 ng,
10 mg, 20 ng, 40 ng, 80 ng or 160 ny. 31.
Aphar maceuti cal conpositi o40 according to any of clains
26 to 30, in the formof a capsule with a fill of said
t {aart hGal it le
amoulffs B REleditits (o (R ORERAEEhTE oI e R,
basedioe thHd tedl wetighthef thgfivatingreslipats:es each cont ai ni ng

a unit dose. 33. . Apharnaceuti copposi tion according
oxycqdpnq af ﬁf?chﬁi{?%@ nthe fill Cﬁéit&wggi n the capsule is
insoltBle Qﬁ’xr{x@ﬂﬂﬁn]l%% Qe 3450ABhg maceut i cal .

conposition according to any of clains 26 to 33, which

copoliymdmt ended for adm nistration at intervals of about

12 hours. 35. Apharnaceutical c¢o ition according to
plastigisftm 34, wherein unit dose fo?’iﬁrzﬁgg an oxycodone
.di ssolution rate in vitro, whe ured by the USP
Iubri addl e Method (see the U. S. Ph?rfgggpoei a XXlI'I 1990)
wateBpedDabilityi moddemi aqueous buf f@R0( pH between 1.6
and 7.2) at 37C of between 12.5 and 42.5% (by w)
oxycodone rel eased after 1 hour, between 25 and 56%
(by wt) oxycodone rel eased after 2 hours, between 45
and 75% (by wt) oxycodone rel eased after 4 hours and
25. betuleiparibudngs8xdottingt) anyymededing elaasedhaft eontin

hours. 36.. Apharmaceuti cal, conposi tion cor di to
oxyCa i EBArAHE NS KO PRI BS el T3] BEReORyRRithe
Eudrggft%ﬂ%i n vivo occurs between 2 and 4.5 hours after
aBmnrstration. 37. Apharnaceutical conposition
according to claim 34, wherein the rel ease rates of
oxycodone neet the foll ow nglower and upper limts:
26. A pharmaceutical composition in unit dose form comprising

multiparticulates according to any preceding claim.

27. A pharmaceutical composition according to claim 26, wherein the
unit dose provides a dose of oxycodone sufficient to provide analgesia to a

human patient.

28. A pharmaceutical composition according to claim 27 which is

bioequivalent to OxyContin® Tablets in one or more respects.

29. A pharmaceutical composition according to claim 27 or 28, wherein

the sufficient dose of oxycodone is 5 to 400 mg.



Hour % Rel eased % Rel eased LowerLimt Upper Limt 1 16
56 2 37 77 4 60 100 10 75 100 when tested by a
w@p@sibisedd test net hod which conprises using PPCEGB2004/002705

basket dissolution apparatus at 37C, 100 rpmin 900 m

of USP sinul ated gastric fluid at pH 1.2 w thout

enzynme. 38. Apharnmaceutical] conposition according to

claim 37, wherein the rel ease rates of oxycodone neet

the foll ow ngl ower and upper limts: Hour %Rel eased %

Rel eased LowerLimt Upper Limt 1 2 15 1 2 42 72 4 65
30. 95 ptrBladdftivdlecorhpesiibrbyctomlingeoi ¢lagd Z%Swhatelpl—the

1.2. 39. Apharnaceuti cal SItI o acc

unit s of GBTCORREIcISS FHEr L dBBe P s J0h TG ACbaURE! 160 e
the foll owi ngl ower and upper |im ts Hour %Rel eased
%el eased Lower Limt Upper Limt 1 24 48 2 45 69 4 68
92

31. A pharmaceutical composition according to any of claims 26 to 30,

in the form of a capsule with a fill of said multiparticulates.

32. A pharmaceutical composition according to claim 31, wherein the
multiparticulates are filled into hard gelatin capsules each containing a

unit dose.

33. A pharmaceutical composition according to claim 32, wherein the fill

weight in the capsule is in the range 120 to 500 mg.

34. A pharmaceutical composition according to any of claims 26 to 33,

which is intended for administration at intervals of about 12 hours.

35. A pharmaceutical composition according to claim 34, wherein unit
dose form has an oxycodone dissolution rate in vitro, when measured by

the USP Paddle Method (see the U.S. Pharmacopoeia XXII 1990) at 100

rpm in 900 ml aqueous buffer (pH between 1.6 and 7.2) at 37°C of between
12.5 and 42.5% (by wt) oxycodone released after 1 hour, between 25 and
56% (by wt) oxycodone released after 2 hours, between 45 and 75% (by wt)
oxycodone released after 4 hours and between 55 and 85% (by wt)

oxycodone released after 6 hours.



10 83 100 when tested by the specified test at pH 1. 2.
40. Apharmaceutical conposition according to any one
wo@booshaismes 34 to 39, wherein the rel ease rat esP@f/GB2004/002705

oxycodone neet the follow ngl ower and upper limts:
Hour %Rel eased %Rel eased LowerLim<t Upper Limt 1 11 5
1 2 28 68 4 48 88 10 6 1 1490 when tested by a
speci fied test nmethod which conprises using Ph. Eur.
basket dissolution apparatus at 37C, 100 rpmin 900 m
of sinmulated intestinal fluid at pH 6.8 w t hout

36. eApHEmddsutipilaiorapesiticrabccantingitbi dairactmrehegeinothe
cl ai m 40, wherein the rel easg_rat,es of ox%codone nee

peak plasmallewdli ofgraisedonsRligyasd [ Y OCEHITT @/F!%?%tége%na 4.5
"Rel eased. | limt Upper Limt 1 16 46 2 33 63 4 53
hourség}e[igaéggg%%ﬁbbést ed by the specified test at pH
6.8. 42. Apharnaceutical conposition according to

claim4l, wherein the release rates of oxycodone neet
the foll ow ngl ower and upper limts:

37. A pharmaceutical composition according to claim 34, wherein the

release rates of oxycodone meet the following lower and upper limits:

Hour % Released % Released

Lower Limit | Upper Limit

16 56

37 77

60 100
10 75 100

when tested by a specified test method which comprises using Ph.Eur.
basket dissolution apparatus at 37°C, 100 rpm in 900 ml of USP simulated
gastric fluid at pH 1.2 without enzyme.

38. A pharmaceutical composition according to claim 37, wherein the

release rates of oxycodone meet the following lower and upper limits:

Hour % Released | % Released

Lower Limit | Upper Limit

21 51

42 72

65 95
10 80 100

when tested by the specified test at pH 1.2.

39. A pharmaceutical composition according to claim 38, wherein the



Hour % Rel eased %Rel eased LowerLimt Upper Limt 1 19

43 2 36 60 4 56 80 10 69 93 when tested by the
wapmsibized test at pH 6.8. 43. Aphar naceut i cal PCT/GB2004/002705

conposition according to any one of clains 26 to 33,

which is intended for adm nistration at intervals of

about 24 hours. 44. Apharngceutical conposition

according to claim43, wherein the unit dose form has

n C i ' d
releadl)r R AUBRE SRR b L B Kokl Yot CapiEBpEPRBULSS
buf fer| at a plbuet ween 1. % Retcake?l gt Y8RElaxsetdr om 0% o
about {40% at 1 hour, from about 8%t o about .7Q0% at 4
hours,| from about 20%1t¢ ]a‘BYYEfLB‘@% t UBPRHHARIL § 1 om
about 36%to—alout—95% at—12 urs, [fromapout 35% to
about |95% at 18 hours, and grieater tlhan about 50% at
24 hoyrs. 45. Apharmaceyti cal4gsonpogi ti oms@ccordi ng to
claimi44, wherein the pF‘ak p| asma. |l avel of ny\/r‘ndone
obtai ned in vivo is reached a@Sabout 2 hot#s tol|about

17 hours—after dmnt-strratt+ot cauy te46.
Amet had of prowldl ng pai|n rel$%f V\,hl ch c&pgrli seq

aﬂé& OBeOfic@NeSt hEpH Yeanmunt of a

Wherlp argrr%c uﬁéca?ec&ﬁpoglgti o%tHas defined in any of clains
26 to 45. 47. Amethod of providing anal gesia which
conprises adm ni stration of an effectiveanount of a

pharmaceuti cal conposition as defined in any of clains
40. 2% ﬁﬁaﬂ%aceutical composition according to any one of claims 34 to

39, wherein the release rates of oxycodone meet the following lower and

upper limits:

Hour % Released | % Released

Lower Limit | Upper Limit

11 51

28 68

48 88
10 61 100

when tested by a specified test method which comprises using Ph.Eur.
basket dissolution apparatus at 37°C, 100 rpm in 900 ml of simulated
intestinal fluid at pH 6.8 without enzyme.

41. A pharmaceutical composition according to claim 40, wherein the

release rates of oxycodone meet the following lower and upper limits:

Hour % Released | % Released

Lower Limit | Upper Limit

16 46
33 63
53 83

10 66 96




48. Aprocess for preparing nmultiparticul ates which
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42. A pharmaceutical composition according to claim 41, wherein the
release rates of oxycodone meet the following lower and upper limits:

Hour % Released | % Released

Lower Limit | Upper Limit

19 43
36 60
56 80
10 69 93

when tested by the specified test at pH 6.8.

43. A pharmaceutical composition according to any one of claims 26 to

33, which is intended for administration at intervals of about 24 hours.

44. A pharmaceutical composition according to claim 43, wherein the
unit dose form has an oxycodone dissolution rate in vitro, when measured
by the USP Basket Method at 100 rpm in 900 ml aqueous buffer at a pH
between 1.6 and 7.2 at 37°C of from 0% to about 40% at 1 hour, from
about 8% to about 70% at 4 hours, from about 20% to about 80% at 8
hours, from about 30% to about 95% at 12 hours, from about 35% to
about 95% at 18 hours, and greater than about 50% at 24 hours.

45. A pharmaceutical composition according to claim 44, wherein the
peak plasma level of oxycodone obtained in vivo is reached at about 2

hours to about 17 hours after administration, at steady state.
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46. A method of providing pain relief which comprises administration of
an effective amount of a pharmaceutical composition as defined in any of

claims 26 to 45.

47. A method of providing analgesia which comprises administration of
an effective amount of a pharmaceutical composition as defined in any of

claims 26 to 45.

48. A process for preparing multiparticulates which comprises preparing
a blend which contains (a) oxycodone, (b) water-insoluble ammonium
methacrylate copolymer, (c) plasticiser, (d) lubricant and (e) water

permeability modifier; and extruding the blend.

49. A pharmaceutical composition in unit dose form comprising
multiparticulates according to any of claims 1 to 25, and multiparticulates

of oxycodone antagonist.



