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release properties can readily be manufactured by melt extrusion
technology. Melt extrusion is a solvent-free single-step proéess for
manufacturing multiparticulates and is particularly useful for drug
release modification. By selection of suitable thermoplastic polymers
and additives, melt extrusion technology can be used both to enhance
the solubility, and spbsequently the bioavailability, of poorly water
soluble drugs as Wéil 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
temperature with optional addition of plasticisers.
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Furthermore, WO 9614058 describes a method of preparing 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 alk}lcelhﬂoses, 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 gfoup 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



natural or synthetic waxes, fatty acids, fatty
al cohols, and m xtures thereof; said retardant
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methacrylic acid alkylamine copolymer, poly(methyl methacrylate),
poly(methacrylic acid)(anhydride), polymethacrylate, polyacrylamide,
poly(methacrylic acid anhydride), and glycidyl methacrylate
copolymers. Thus, in many of the Examples, the hydrophobic
material is Eudragit RS PO (poly(ethyl acrylate, methyl methacrylate,
trimethylammonium methacrylate chloride)), optionally in the
presence of Eudragit L100 (poly (methacrylic acid, methyl
methacrylate)}.

SUMMARY OF THE INVENTION

The present invention provides formulations which employ a
neutral poly(ethyl acrylate, methyl methacrylate) copolymer as a
pharmaceutically acceptable carrier. Such a copolymer can impart
controlled release properties to the formulation. Furthermore, with
the present invention, we are able to provide a rubbery formulation

through the use of melt extrusion.
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gosi{:ti-clal?llnggaggg\{v Granules are made by mixing ibuprofen with the
Eudragit dispersion, grinding through a sieve, and drying. The
granules are ground, mixed with disintegrant and other ingredients,
and then compressed to tablets. The amount of Eudragit NE is
relatively low. ‘

In WO 03004009, Eudragit NE is among a list of suggested
hydrophobic components for use with hydrophilic erodible
components and a poorly compressible pharmaceutical agent.
Seemingly the intention was to refer to another Eudragit, since
Eudragit NE is a wet dispersion, and an objective of WO 03004009 is
to form a compressible formulation by a process other than wet

granulation.

Sood et al. describe the use of extrusion-spheronization to
develop controlled release dosage forms for diliazem hydrochloride in
Pharmaceutical Technology 2004 (April): 62-85. A series of candidate
materials were evaluated as pellet matrix-forming agents in a process

invloving wet granulation, extrusion of the wet granules, and



to make ibuprofen sustained release matrix tablets, by

wet granul ation using Eudragit NE 30 D as a binder and
waledosoza7én control | ing agent. G anul es are madeCDHEB2005/050014

m xi ng i buprofen with the Eudragit dispersion,

grinding through a sieve, and drying. The granules are

ground, mxed with disintegrant and other ingredients,

and then conpressed to tablets. The anmount of Eudragit

NEphéroiesation b Yot Wret s AR Q300400 tRuAragid. Sl\ﬁfl%x%git

anong_a list of suggfsted hydr ophobi ¢ conponent

uNE 3R thwiapdiestd in orendatiphe Rpoddned, and gavpoar | v

c i t ent. Seem ngly the
R A PRI R aragi . i nee
Eudragit NE is a wet dispersion, and an objective of WO
03004009..i s_to form a conpressible_fornulation by a

proc eglgl %Fh@’festeﬁg ﬁn‘(/%}uod}ng'ﬁlﬂaé’t ?IG‘RIC’}SB_SH’:@;I PRty (E%Yl
desgiatesmdthyligthhciidte) sbpolyniR ey 8thazati 80 alt8rmulation.

devel op control |l ed, rel ease dosage forns for diltiazem
hl?ﬂ?lseﬁ}' &b derrnHlatiesy phds dnvention visas roasutzabpoly (ethyl

(Aaside; B85 nﬁtﬁ&éziyfétef’f:ol?og?ﬂ]{egg&% UK b A S fhin

evaluated as” pellet matrix-Tc S In a proces
| Whichy isndispersagt am @cive dmgredianty s Thmsofott éxample, the

Bk . el | o for t.Rellets.which

CERGHEES PO A e iR T B R i e

fornul ati ons D19 and D20, and gave no inprovenent in

contrQhl.i dr.ug rel e..1n f.he present .invention we
can e?r}&eo%\&?%gps SZ@FépF{??Bon dpan e the form of a unit
dose such as a capsule with a fill of multiparticulates with neutral
poly(ethyl acrylate, methyl methacrylate) copolymer as carrier. The
multiparticulates can be extrudates formed by extrusion of a dry mix,
notably a mixture of dry granulates, which includes a neutral
poly(ethyl acrylate, methyl methacrylate) copolymer.

Especially by the use of extrusion, the present invention
provides controlled release multiparticulates which take the form of a
cylinder or are generally spherical, ellipsoidal or disc shaped.

To this end, the invention further provides a dry mix as
unfinished composition comprising a neutral poly(ethyl acrylate,
methyl methacrylate) copolymer and an active ingredient. Such a
composition is substantially free of water and is suited for extrusion
as part of a process to provide a formulation of this invention.
Typically the unfinished composition is a dry granulate and can be an
extruded granulate.

In particular, we provide a dry granulate of neutral poly{ethyl

acrylate, methyl methacrylate) copolymer and an active ingredient,
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which is dispersed an active ingredient. Thus, for
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administered as a controlled release formulation employing a neutral
poly(ethyl acrylate, methy! methacrylate) copolymer as

pharmaceutically acceptable carrier.

A related aspect of this invention is the use of a neutral
poly(ethyl acrylate, methyl methacrylate) copolymer in the preparation
of a pharmaceutical formulation to provide resistance to tamper,
which is of importance where the active ingredient is open to abuse.
The invention provides a method of imparting tamper resistance to a
pharmaceutical formulation which comprises the incorporation of a
neutral poly(ethyl acrylate, methyl methacrylate) copolymer with the

active ingredient in the formulation.
DISCUSSION OF PREFERRED EMBODIMENTS
We find that by utilising a neutral poly(ethyl acrylate, methyl

methacrylate) copolymer in the preparation of controlled release

pharmaceutical extrudates, we can obtain melt extruded
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The rubber-like characteristics provide multiparticulates which
typically are elastic and compressible without breaking, and preferably

resilient.

In one preferred form, as a demonstration of the rubber-like
characteristics, the multiparticulates may be compressed by hand
between two rigid surfaces, for example a coin and a table top or
between two spoon’s; without breaking. The multiparticulates usually
may be distorted but do not break or shatter and may ideally

reassume more or less their original shape.

The rubbery characteristics can help impart resistance to
tamper. Tamper resistance is of especial importance for products
containing opioid analgesics or other active ingredients which are
subject to abuse. The tamper resistance of preferred
multiparticulates of the invention can be demonstrated by shaking a
dosage amount of multiparticulates in water and/or ethanol, for

example 40% ethanol.
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10% release of active agent, preferably less tha.n 7 % release of active

agent, more preferably less than 5% release of active agent, for
example 1.5 to 4% release of active agent.

5 minutes standing in water at 50°C followed by 15 minutes
shaking at the same temperature: less than 20% release of active
agent, preferably less than 15% release of active agent, more
preferably less than 12% release of active agent, for example 4 to 12%
release of active agent.

5 minutes standing at 75°C followed by 15 minutes shaking at
the same temperature: less than 25% release of active agent,
preferably less than 20% release of active agent, more preferably less
than 15% release of active agent, for example 10 to 15% release of
active agent.

5 minutes standing at 100°C followed by 15 minutes shaking at
the same temperature: less than 30% release of active agent,
preferably less than 25% release of active agent, more preferably less
than 20% release of active agent, for example 12 to 20% release of
active agent.

15 minutes shaking in 40% ethanol at room temperature: less

than 35% release of active agent, preferably less than 30% release of
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according to the invention showed the following release characteristics
of active agent; less than 12.5% release of active agent, preferably less
than 10% release of active agent, more preferably less than 7.5%

release of active agent, for example 2 to 7.5% release of active agent.

In a further method, the tamper resistance of preferred
multiparticulates of the invention can be demonstrated by crushing a
dosage armount of multiparticulates between two spoons or in a pill
crusher, such as a Pill Pulverizer as sold by Apex Healthcare Products,
and then extracting in 2 ml water heated to boiling on a spoon and
filtered off. The amounts of active agent extracted can then be
determined by HPLC and detection by UV for instance at 210 nm

wavelength.

When tested using this method, preferred multiparticulates
according to the invention showed the following release characteristics
of active agent; less than 27.5% release of active agent, preferably less
than 15% release of active agent, more preferably less than 5% release

of active agent, for example 1 to 5% release of active agent.
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methyl methacrylate) copolymer.

The neutral poly(ethyl acrylate, methyl methacrylate) copolymer
is suitably employed in an amount by weight of up to 66% in the mix
for extrusion, say 20 to 66% of the extrusion mix, more typically from
20 to 50% of the extrusion mix, such as 30 to 40% of the extrusion
mix. These percentages also apply to the amount of neutral
poly(ethyl acrylate, methyl methacrylate) copolymer in a dry granulate
of this invention.

The neutral poly(ethyl acrylate, methyl methacrylate) copolymer
can be employed with other ingredients including a drug or other
active ingredient. The reader is referred to WO 9614058,
incorporated herein in full by specific reference. The neutral
poly(ethyl acrylate, methyl methacrylate) copolymer can form all or
more preferably part of the release controlling material employed in
the extrusion method of that patent specification.

In this respect, our preferred compositions include at least one

other polymer to modify release. In particular, it appears that the use
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A plasticiser and/or a lubricant is preferred when using an
extruder with a relatively low torque capability such as a Leistritz
Micro 18 machine. With a larger extruder, such as a Leistritz Micro
27, similar formulations, without or with relatively low levels of

plasticiser and/or lubricant, may be processed.

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.
Tributyl citrate is a preferred plasticiser. Stearyl alcohol is also a
preferred plasticiser. Another preferred plasticiser is a high
molecular weight polyethylene glycol of MW 1000 to 20000, such as
PEG 6000.
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preferably part of the release controlling material
222'0 ?%ﬁ?%rﬁ%ﬁ(ﬁﬁ&lﬁﬁ PHSeRD 2 8BRRE @knt BREhP 2SR MIations of
the invention. The reader is referred to WO 9614058 for examples.
Oxycodone is a typical drug for use in the products and processes of
this invention. Other opioids are for example hydromorphone,
hydrocodone, fentanyl and analogues thereof, buprenorphine,
diamorphine, meperidine, propoxyphene and diphenoxylate. Other
active agents which may be formulated in accordance with the
invention include stimulants such as dextroamphetamine,
amphetamine, methamphetamine, sibutamine, methylphenidate;
barbiturates such as methobarbitol and pentobarbital; anti-
depressants such as diazepam, bromazepam, chlordiazepoxide,
oxazepam, malprazolam, triazolam and etazolam, flunitrazapam and
methaqualone; and dissociative anaesthetics such as ketamine; and

salts, acid addition salts, and esters thereof.

Preferred multiparticulates of this invention therefore can
comprise a neutral poly(ethyl acrylate, methyl methacrylate)
copolymer; an active ingredient; at least one other polymer to modify
release which is usually an alkyl cellulose; optionally a plasticiser; and
optionally a lubricant.
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* The amount of active agent can be 0% in placebo formulations

for trials or development

work.

A typical formulation may contain as well as for example up to
60% w/w of the active agent or placebo, 15 to 50% w/w of neutral

poly{ethyl acrylate, methyl methacrylate) copolymer; S to 60% w/w,
suitably 15 to 50% w/w, for example 15 to 25% or 25 to 45%, of an
alkyl cellulose, preferably ethyl cellulose; and 0 to 25%, preferably 7.5

to 20%, of one or more plasticisers, for example stearyl alcohol and

tributyl citrate.

For example up to 50% oxycodone can be present as

active agent. These ingredients may be the only components, or if

desired the formulations may contain additional components such as

S to 60% of an insoluble ammonium methacrylate copolymer.

Illustratively, the formulation can contain 10 to 60%, preferably 35 to

50% of an insoluble ammonium methacrylate copolymer which is of
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of a granulate, and in particular by a process comprising wet
granulation of the ingredients and drying of the granulates, and melt

extrusion of the granulate.

The granulation step may be carried out using conventional
procedures, for example using a high shear mixer such as a Gral
mixer or a fluid bed granulator or a fluid bed granulator with a rotary

insert.

When using a high shear mixer the process may comprise the
following steps;

a) granulation, preferably wet granulation;

b) optionally extrusion of the granulate;

c) drying of the granulate or the extruded granulate, preferably
by means of a fluid bed dryer;

d) optionally screening and/or milling the dried granulate or the
dried extruded granulate from step cj; and

e) melt extrusion of the product from step c) or d).
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The product from step (c) or (d) which is to be loaded into the

melt extruder, that is the optionally milled or screened dried

granulate, is itself a novel product of this invention.

The granulation step may be carried out using conventional
procedures, for example using a high shear mixer such as a Gral.
Typically the dry ingredients are added first; these are mixed by
operation of the high shear mixer and then the dispersion of polymer

is added by spraying or dropwise, and mixing continued.

Alternatively, for example, a liquid plasticiser may be added to
the dry ingredients and mixed by operation of the high shear mixer
and the dispersion of polymer is then added by spraying or dropwise

and mixing continued.

The granulate may then be extruded in optional step (b), for
example using an Alexanderwerk extruder. The extrudate is then
dried using preferably a fluid bed dryer. The extrudate may be
produced directly of a suitable size for fluid bed drying using a

suitable extruder such as the aforementioned Alexanderwerk where
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a feeder into the first segment of an extruder barrel preferably at
relatively low temperature (for example 10-20°C) to ensure a constant
flow of material to the high temperature barrels. The feeder provides
a uniform current of the material to the extruder. Consistency is
desirable as irregular and variable feeding rates can produce
multiparticulates with various physical properties, such as densitj

and porosity.

The preferred extruder is designed with twin screws, which may
have co-rotating or counter-rotating screws, for the tasks of conveying,
blending and compressing the blend as well as providing mechanical
energy. The extruder will be equipped with heating means and
cooling means as required. The screws which perform a significant
part of this melt extrusion process are built of different smaller
elements. The mixing and kneading process can be significantly
altered by changing the type, length and configuration of the screws
elements. Short residence times and moderate to low shear forces
contribute to safe processing and stable product even with heat

sensitive drugs.
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porosity.

The extrusion head is typically designed to produce multiple
strands of fixed diameter, for example 1.0 mm. The number, shape
and diameter of the orifices can be changed to suit a predetermined

specification.

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.
Strand diameter is affected by the starting material feed rate, the
screws speed, barrel temperature, die-head orifice diameter and
conveying speed and nip rolls speed. Conveying is appropriate to
carry the extruded strands to a laser gauge or other measuring device.
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

forrmulation, may lose their integrity and shatter during passage
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extruder, conveyor; and pelletiser is an important parameter affecting

the quantity, quality and reproducibility of the final multiparticulate

products.

Multiparticulates produced by this cutting procedure where the
extruded strands are carried away from the die-head typically take the
form of cylinders. Preferably the cylinders have a diameter of about 1

mm and a length of about 1 mm.

In another preferred cutting procedure, a cutter cuts the
extruded mix as it emerges under pressure and still molten 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 outer surface of the die-head is coated with a non-stick
material, for example polytetrafluoroethylene (PTFE). As the cut
extrudate multiparticulates expand and cool, they tend to form
rounded surfaces. By appropriate adjustment of the rate of extrusion

and the speed of the cutter blade, as well as generally cylindrical
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Reduce or eliminate some problems that arise during conveying
and pelletising the strands such as strands fracturing to different

length pellets and possible static charge.

The multiparticulates may be divided into unit doses such that
each individual unit dose includes a dose of drug for administration to
a mammal, preferably a human patient. For the preferred drug,
oxycodone or a salt thereof, preferably the hydrochloride, a suitable
dose of the active agent is 5 to 400 mg, especially 5 mg, 10 mg, 20 mg,
30 mg, 40 mg, 60 mg, 80 mg, 120 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,
tolerance, the severity of the pain, the metabolic status and the nature

of any other therapeutic agents being administered.

The resultant multiparticulates can be employed as a fill in a

capsule. Thus, the present invention provides a capsule suited for
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The preferred capsules or other unit dose forms of this invention

preferably are designed for administration at intervals of about 12

hours or 24 hours.

A preferred drug for inclusion in the multiparticulates is
oxycodone or salt thereof, preferably the hydrochloride. A unit dose
form suitable for 12-hourly dosing then suitably 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 S5 and 85% (by wt)

oxycodone released after 6 hours.

A unit dose form containing oxycodone or a salt thereof,
preferably the hydrochloride, suitable for 12 hourly dosing may also,
suitably have the following dissolution rate in vitro when measured
using the USP Basket Method << 7 11 >> Apparatus 1 at 100 rpm in
900 ml aqueous buffer at pH 1.2 (simulated gastric fluid without
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rolls and during entry to the pelletiser. Rapidly
wa@omse7et r ands, dependi ng on the formul ati on, POEGBR@SEO50014

their integrity and shatter during passaget hrough the

nip rolls and pelletiser into uneven-shaped and

irregul arsized nmultiparticubgates. Al aser gauge may be

used to provide a continuous neasurenent of strand

dhayRiephat 370C vﬁmmet&tﬂoxﬂbwnpﬂw wiffeasuaedosti@nds are
fedintothe eIIetlg,er ¥ g,rollerﬁ The pelletiser
Savslengehi dEprad ihaQ%. rryeterabbade do 397hgtd hewrirfyom 20
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|§§| TIOe'i'$°ée at Sihauss; Smvae GOdist 5%, pecfehablly iy td 9624, tdted

?%)H%% égt?’lt gﬁ%???%g?ﬁsb%‘%@ésen t he feeder,

extr uder conveyor, and pelletiser is an i nport ant

par a affectin t|t ality and
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procedure where the extruded strands are carried away
of the dagags #orMead typically take the form of
cylinders. Preferably the cylinders have a dianeter of
about 1 mmand a length of about 1 mm |n another

pr ef eMoeel informiatignpemw dedirable charattezististfor tsineh
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As an alternative, the oxycodone 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.

A unit dose form containing oxycodone or a salt thereof,
preferably the hydrochloride, suitable for dosing every 24 hours, may
also suitably have the following disseolution rate in vitro when
measured using the USP Basket Method <<7 11>> Apparatus 1 at 100



one or nore bl ades which sweep over the surface of the

di e-head to pass the orifices. Two dianetrically
woppesededhl ades are preferred. ldeally, the ouPEr/GB2005/050014

surface of the die-head is coated with a non-stick

material, for exanple polytetrafl uoroethylene (PTPE).

As the cut extrudate nulti E%ti cul at es expand and

cool, they tend to formro ed surfaces. By

appr.opriate adjustnent. of. the e t I; d
e ULyt o el SR b S
GtHOMA lergrtay |t 37 CtwitH| ddrestion by i ISPPOSSIthIE 501206 nm
exag‘tél e to arrange for spherical _or substantially
wNelength, frem 1836i30%, Brelepdly dRdgert™ at 1 hour;from 20
i . e e . _ di

B S5 BrpIaHLR) 98 (b 3298 473 Bo0F Lo, 3030 Toph pliRarty
48ntb &S0 ot Bliwoutisp ahdagteatenéhanrS09é; poelarakly Gfutc@e o, at
ggrﬂ)erature to cool the extrudate and to speed

It cation. Spherical nultiparticulates produced
by this nmethod offer a nunber of advantages: Better

batch to batch reproduci bi]jty. Easier, ti d
P ower Moga riagateB o AERRE PlocHiasGE [T QISP 111 g
BRfdH o ordh BhHond/BY Siveh IRRO2GSEY RS RchitRAPer at ur e.

More tanper resistant. Reduce or elimnate sone
masmperatedrharein insBulby ispgcie A¢EFEREC-and pel | eti si ng
the strands such as strands fracturing to different

I ength pellets and possible static charge. The )
mul t i paatvacistmm shepyetrntdhvéntéen iprovidgniunit doses whath
thr%ain an opioid and an opioid antagonist effective 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.

To this end, the present invention provides melt extruded
multiparticulates of an oI;ioid such as oxycodone, and melt extruded
multiparticulates of an opioid antagonist such as naltrexone. In a
preferred formulation antagonist multiparticulates do not release the
antagonist on conventional administration, and for example have a
non-release coating. Both populations of opioid and opioid
antagonist 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.



each individual unit dose includes a dose of drug for
admnistration to a manmal, preferably a human

w@2a050784760 For the preferred drug, oxycodone orPEI/6&Rw05/050014

t hereof, preferably the hydrochloride, a suitable dose
of the active agent is 5 to 400 ng, especially 5 ny,
10 ng, 20 ng, 30 ngy, 40 ny, %O nmng, 80 ngy, 120 ng or
160 ng unit dosages. In t hi & respect, a unit dose
contains an effective anount of the therapeutically
active agent to produce pain relief and/or anal gesia
touidiarP aFiTeRiDrRAMIRGEOSEe of oxycodone adm nistered to
a patient will vary due to nunerous factors, including
the weight of the patient, tolerance, the severity of
the papdterd 1 98h2G04 ¢he EAPing kdechBndtdtal 68ctidn 38 Yhe
ot her therapeutic agents being admnistered. The
rasmmmanmmmmdmmmmg$Gahﬁh@@-can be enpl oyed as a fill
in a capsule. Thus, the present invention provides a
capsul e suited foronce or twice a day dosing. O her
dmga@*e 1f shoss the tHiwobuntmn of beycoddreaent peltatk anadaiman
hg ro ng In one preferred enbodi nent, the

FROPAT O cul ates are filled into gelatin capsul es
each containing a unit dose. The fill weight in the

capsule is preferably in the range 0
e 28 ot G BLesOligR of RRECHAISRPHPEIctE FRAdE T -
I RY 19@10&%34”” doses of nultiparticulates may be

incorporated into other solid pharmaceuti cal dosage
for mul ati ons for exanpl e using conpression or shaping

gfi i or ttdgss i %{ o%c&i/ox{eofrgh{‘ﬂuet QRistelrpidfeds of

orm of "a suppositor
Examples 11 to 13.

Figure 4 shows the dissolution of oxycodone from the pellets of
Examples 11 to 13 after milling using a pestle and mortar.

Figure 5 shows the dissolution in solvents of oxycodone from the
pellets of Examples 10 to 13.
EXAMPLES OF THE INVENTION

Examples 1, 2 and 3

Three batches (Examples) of multiparticulates were
manufactured following a similar procedure:

Step 1. Initally, the following items were placed into a Gral 10
high shear mixer, pre-heated to 40°C, and dry blended at high speed

for 2 minutes:



The preferred capsules or other unit dose forns of
this invention preferably are designed for

w@eoivsniesr ati on at intervals of about 12 hour sSPOT/GB#005/050014
hours. Apreferred drug for inclusion in the
mul tiparticulates is oxycodone or salt thereof,
preferably the hydrochloride4 Aunit dose form suitable
for 12-hourly dosing then suitably has an oxycodone
di ssol uti oo=yabéone Hyidrochlordden nmeasured by t he USP
Paddl e Met hod, (se U. S. Pharnmacopoeia XXl I 1990)
at 100 rpnﬁ"‘r‘?“é@é% Q);queous buffer (pHoetween 1.6 and
7.2} at 37s§ég-fylmdmn 12.5 and 42.5% (by w)
oxycodone rel eased after 1 hour, between 25 and 56%
(by wt) oxyéeriéhéd &cid| eased after 2-hours, between 45

and 759 S
and TS0 14 pRNAOAINR APHOASEA AL Shastibion Bifbpen
o G56. mitmon melds to Eiminetmagdmatgsandtransteroed intwed t

theh E 1eferabl% the hydrochl oride, suitable for 12
e@ I's sui tably have the "

foll omteﬁtﬁ s'Sl@d: ubt&&’ueﬁ’cﬂ)ﬁdrdglvNEf‘m Phéispeesistiveas Wptayed

the USP Basket Method " 7 11 ! ara us 1 00 r

¥ g P st aRs it pBr e i HIBRqE ttaridte ez plep 1
filhWhd AistiRg Mo ZwhEkt ﬁmﬁmnm% ehb HPLCwi t h
Uvat 206 ran vvavelenth fromO to % pre erably 25

to 35%tep 41 mapphp@mlz of Edragit NIF 40P awns cantipnged
) artn O R oation SPAGY Dot erabl y 65 1o 90%. at 4
hour s;Stapd. gTeaapplichbon o6 FBuudragit N4, D was periodically
halted to scrape the sides of the mixing bowl.

Step 6. After all the Eudragit NE 40 D had been applied, the
granules were dried under the same temperature conditions and at
reduced mixing/chopping speeds.

Step 7. The granules were then fed at a controlled rate to a
Leistritz Micro 18 extruder equipped with a conveyor and pelletiser.
The extruder had a 1.5 mm die-plate, and heated Stations as follows;
Stations 3 to 8, 90°C to 100°C; Stations 9 and 10, 100°C. The feed
rate was 2.0 to 2.6 kg/hr and the screw speed 100 to 141 rpm, with a
torque/melt pressure of 50 to 60% / 40 to 50 bar.

The extruded strands were carried away from the die-head on a
conveyer and cut into cylindrical multiparticulates.

Material Examples (% w/w)

Example 1 Example 2 | Example 3
Lactose anhydrous 10.0 10.0
Oxycodone hydrochloride 10.0




Furthernore, we prefer that the peak plasma | evel of

oxycodone obtained in vivo occurs between 2 and 4.5
whows®7€ba er admi ni stration of the dosage for mPCIVBBR005/050014

i nformati on on desirable characteristics for such

oxycodone formulations is given in WO 9310765 which is

i ncorporated herein in fullzgy specific reference. As

an alternative, the oxycodone capsul es or other unit

gose—feorar—of—thts—+nvent mare—deshgred—or
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eftearylRgcotivit dose for M BUDt abl y ha$ 180 oxycod¢ri®.0
dissol ut i.nn rate_in vitiro.—when-neas

BiHsrEr agid hod at 100 rp|n§~pn 900 m affeous” buf 1&0at a
Sy 1.6 and—772 7COof 1T Qya o abou %
a@qﬁ our, from about ?ig about 7 gﬁ?ét 4 ho tsﬁtig)rom
amnl 20% to about 80%[atO® hours, {46k about 309t o

about—0506-at—12hours —fom-abput—35%-t-o—about—95% at
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Furthernore, we prefer that the peak plasma | evel of
oxycodone obtained in vivo is reached at about 2 hours
tBxampla417 hours after administration at steady state
of the dosage form Aunit dose form containing

oxycodone or a salt thereof, preferably the
hydr odtolr ahislexampie, bk alfesnatiosittingepeagdrae mas enplaygd.

SO sujtably h t L-Rad] [Yo] in
Jrivedile Aty I hendUall SR CRepa o ]
Ileistiftp o9 Slextrudadr pnratarP 6Qtier vadtu¢wosladés evusad to
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from the orifices of the die-plate. The blades 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 following formulation was employed to produce placebo

product containing lactose as a pharmaceutical non-active ingredient. .

Material Example 4 (% w/w)
Lactose anhydrous 10.0
Eudragit RSPO . . . | 87.0
Stearyl alcohol 10.0
Stearic acid 6.0
Eudragit NE 40 D 37.0*
Total 100

* Value stated as solids content
By appropriate adjustment of the extrusion parameters
including temperature and rates of extrusion, spherical or

substantially spherical multiparticulates may be obtained.
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Tributyl citrate 5.9 6.9
Glycerol dibehenate 2.0 1.9
Total 100 100

-

S = solid weight

D = dispersion weight

* 40% dispersion (% w/w), water lost by evaporation

A procedure for preparing multiparticulates of Example 5 in the

form of pellets is as follows:
Step 1. The tnbutylmtrate %a;;;i&vljadded to éthyl cellulose

in a Gral 10 high shear mixer and blended.
Step 2. The oxycodone was added to the blend from Step 1 in

' the Gral 10 high shear mixer and blended for 5 minutes.
Step 3. The Eudragit NE 40 D dispersion was screened through

a 350 micron mesh to eliminate aggregates and transferred into a

suitably sized container. The screened Eudragit NE 40 D dispersion

was then slowly added by aid of a peristaltic pump onto the blended



oxycodone nul tiparticul ates, and up to about 200 ng of

t anper - pr oof oxycodone antagoni st nultiparticul ates.
wao-e0050%daepl e, there can be 120 to 300 ngy of PCT/GB2005/050014

oxycodonenul ti particul ates, and 125 to 175 ng of

t anper - proof oxycodone ant agoni st

mul tiparticul at es. SUMVARYOPTHE DRAW NGS Ref erence is

made in the foll owi ng experinental section to the
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Step 7. The dried granules were cooled to room temperature
and collected.

Step 8. The granules were then fed at a controlled rate to a
Leistritz Micro 18 extruder equipped with a 1.0 mm die-plate, a
conveyor and pelletiser under the same conditions as in Example 1.
The extruded strands were carried away from the die-head on a
conveyer and cut into cylindrical multiparticulates.

The procedure for the preparation of the formulation of Example 6

was the same as for Example 5 except in the following respects:

¢ No plasticiser (tributyl citrate) was added in Step 1. Instead
Step 1 was excluded and Step 2 consisted of mixing the
oxycodone hydrochloride and the ethyl cellulose in the Gral 10
high shear mixer.

e The granules were sieved (1.5 mm mesh) and the oversized
granules milled (1.0 mm meshb) and recombined with the other
granules.

e Lubricant (glycerol dibehenate) was added to the dried granules
immediately before feeding to the extruder at the end of Step 7.

¢ The extruder had a die-plate with 1.5 mm orifices.



for 2 m nutes: Oxycodone Hydrochl oride Eudragit RS PO

Stearyl Al cohol Stearic Acid Step 2. The Eudragit NE
waoBodizeper si on was screened through a 350 ni PCDOGBRA®S050014

to elimnate aggregates and transferred into a

suitably sized container. Step 3. The screened
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had a 1.5 mm di e-pl ate, and heated Stations as
follows; Stations 3 to 8 900C to 1000C, Stations 9 and

10, 1&1@9&%1'{ he theetboveExamples. L¢istrRtzMigoht8 exthutlee

screw speed 100 to 141 r
was usedp a larger extruder, f01EJ exampse a ?Jelstntz Micro 27, may be

preferred to handle materials requiring a higher torque for processing.

Extruded pellets obtained in Example 5 were dissolution tested
using the USP Basket Method «711» Apparatus 1 at 100 rpm in 900
m] aqueous buffer at pH 1.2 (simulated gastric fluid without enzyme}
at 37°C with detection by HPLC with UV at 206 nm wavelength and
gave the following results which are plotted in the accompanying
Figure 1 along with a preferred profile for a once-a-day product.
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torque/ nelt pressure of 50 to 60%/ 40 to 50 bar.
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Examples 7. 8 and 9

Using the same procedure and extrusion conditions as for the

previous Examples apart from temperatures ranging from 100 to

120°C, a screw speed of up to 240 rpm and die-plate dimensions of
1.5 mm diameter (Examples 7 and 8) and 1.0 mm (Example 9}, the

following formulations were processed to produce multiparticulates.

Material Examples (% w/w)
Example 7 Example 8 Example 9
Oxycodone HC1 43 43 43
Ethyl cellulose 19 19 18
N10
Eudragit NE 40 29 29 27
D*




Oxycodone 42.2 42.2 hydrochloride Ethyl cellulose N O
14.7 19.6 Eudragit NE 40 D* 35.3 (S), 29.4 (S), [88.3

w@ B)op/oforen 5 (D)] Tributyl citrate 5.9 6.9 d yceeDGB2005/050014
di behenate 2.0 1.9 Total 100 100 . S = solid weight D
= di spersion wei ght *40% di spersion (%W w), water |ost
by evaporati on Aprocedure fojy preparing
mul tiparticul ates of Exanple 5 in the formof pellets
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dopfeersll on was $@reened thropgh a 350 mcr ¢ mesh to
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Examples 10 to 13

Using procedures similar to those of the previous Examples

multiparticulates were produced with the following formulations.

Material Examples (% w/w)

Example | Example 11 | Example Example

10 12 13

Oxycodone HCl 10.0 10.0 10.0 10.0
Ethyl cellulose 41.8 nil 32.0 nil
N10
Eudragit RS PO nil 41.8 nil 22.0
Eudragit RL PO nil nil 10.0 20.0
Stearyl alcohol 14.0 14.0 14.0 14.0
Eudragit NE 40 34.2 (8), 34.2 (8), 34.0 (S}, 34.0 {S),
D* [85.5 (D)} [85.5 (D)] [85.0 (D)] | [85.0 (D)]
Total 100 100 100 100

S = solid weight
D = dispersion weight

* 40% dispersion (% w/w), water lost by evaporation



Step 4. The application of Eudragit NE 40 D was

continued until granule formation occurred - all the
waeasagi7s0 NE 40 D was added. Step 5. The appl i Pet/GBpo06/H50014

Eudragit NE 40 D was periodically halted to permt

scraping of the sides of the m xing bow. Step 6.

After all the Eudragit NE 403D had been added, the wet

granul es were extruded through a conventional extruder

and t Mdabeek iplaphhutQlabed fréfy Braiplé®n oo 18 bRl
420C. Step 7. The dried granules were cooled to room
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m xi ng the oxycodone hydr ochl ori de and the et hyl
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release profiles which may indicate they would be suitable for use in

dosage forms for dosing at 24 hour intervals.

The multiparticulates from Examples 10 to 13 were tested to

determine their potential for tamper resistance as follows:

1) 400 mg of the multiparticulates from Examples 10 to 13 were
either crushed between two spoons or m a pill crusher, such as a Pill
Pulverizer as sold by Apex Healthcare Products, and then extracted in
2 ml water heated to boiling on a spoon and filtered off. The amounts
of oxycodone extracted were then determined by HPLC and detection
by UV at 210 nm wavelength and are shown in the chart of Figure 3.

2) 400 mg of the multiparticulates from Examples 10 to 13 were
subjected to grinding in a mortar and pestle with 24 rotations of the
pestle and the product placed in 900 ml water at 37°C for 45 minutes.
The amount of oxycodone dissolved was then determined by the
method described in 1) above and the results are represented in the
bar chart of Figure 4.

3) In each of extractions a) to e) 400 mg of the multiparticulates

from one of Examples 10 to 13 were treated respectively as follows: the



granules mlled (1.0 mm nesh) and reconbined with the

ot her granules. Lubricant (glyceroldi behenate) was
wa@odwsmd74760 t he dried granul es i medi at el y bef or BCT/6820080950014

to the extruder at the end of Step 7. The extruder

had a die-plate with 1.5 nmmorifices. An alternate

cutting procedure can be copsi dered. Extrudate energes

fromthe orifices of the die-head of a Leistritz

exttisisticuites vty fladdEin Md Solvedt Bldideted i 4gRGsifask
cut the extruded mix as it err,er(%es under pressure and

Fthirh was then heatad Gehepting ssindicatedh ouelep ™ater batle The
f i; '
%@Q%@ 1RGP ARt 4% §H%f§g§6:gg 51115 ggpé igafaath LoiPss
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Sthatdtienpifictilesle Shadad Maddl G selai2a0 $0:1608cesrillations
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et Pt wna g s Bp g BERAG B dddobi ikl was
ltﬁéﬁtd_re'rteltﬁnMeelrl@y e nim%pbﬁlsﬁda‘her)redfto handl e

materi al s requiri a hi.gher torque for processin

Ext r udbd HERRBLSS SMGNRAR 10T @t JORBY ipmperatiire;

di ssoly tﬂé&ﬁﬂ§ﬁk®lnﬂﬁh& #heo HSRwBRskat e bwedlty 15
Apparatus 1 at 100 rpmin 900 ml aqueous buffer at pH

1.2 (si roirarteg shakingic fluid without enzyme) at 37 C

ith t i A t
gave PhIRRAREicts Hibiid A K/l wal? 47 SIBRR by 18
acconpampimafebistpaking; al ong with a preferred profile
f - a- duct . .Exanpl 7 '
sane §F et SR T Rl S Bl b9

previ ousmizxates|stakapart fromtenperatures ranging from

100 t g) 15 minutes shaking in 10 ml 40% ethanol at room

temperature.

The test results are shown in the attached bar chart of Figure 5.



1200C, a screw speed of up to 240 rpm and di e-plate

di nensions of 1.5 mm di aneter (Exanples 7 and 8) and
wd. 2@sem7¢eExanpl e 9), the foll ow ngformul ati onsPEEGB2005/050014

processed to produce mnultiparticul ates. *Val ue stated

Is solids content only. Liquid dispersion weight is

(val ue/ 40) xI OO Exanpl es 10 t33013 Usi ng procedures

simlar to those of the previous Exanpl es

ralbihgpar ti cul ates were produced with the

foll ow ngformul ations. S = solid weight D = dispersion

wei ght 40% di spersion (%vw, water |ost by

evapor ati onThe above nmultiparticul ates from Exanpl es

10 to 13 were subjected to testing by dissolutjion

usi AgoteoliogrelzasephaEracsntingd donpulatipbCRMPRISE& A e

oMy .
JubbREy e e PR AL AL O L el goethy!
rokthasayleite)utapodsmer afd arphetdve gmdiens. are similar in
this test to the release profile of a preparation

(Exanple 5 of our co-pending application publication
nunber WD 2005/ 000310) which, when tested in vivo is

substantial Ly bio-equivalent to Contin tablets. The
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suitable_ for use in dosage fornms for dosing at 24 hour

iafeesthgtic. The nul ti particul ates from Exanples 10 to

13 were tested to determ ne their potential for tanper
resi stance as foll ows:

3. A formulation according to claim 2, wherein the active agent is

oxycodone.

4. A formulation according to any preceding claim, which is resistant
to tampering by reducing the release of the active agent upon

extraction in a liquid which is water, ethanol or agqueous ethanol.

S. A formulation according to any preceding claim, which comprises
multiparticulates.

6. A formulation according to any preceding claim, which shows at
least one of the following characteristics (a) to (e) when tested by a test
method comprising admixing a dosage amount of multiparticulates
with 10 m! of the liquid in a glass flask and shaking at 500 to 600
oscillations per minute for 15 minutes using a Stuart Scientific
Shaker Model SF1:



1) 400 ng of the multiparticulates fromExanples 10 to

13 were either crushed between two spoons or in a pill
w@ewshea7s0 such as a Pill Pulverizer as sold byP@pes2005/050014

Heal t hcare Products, and then extracted in 2 m water

heated to boiling on a spoon and filtered off. The

amounts of oxycodone extracggd were then determn ned by

HPLCand det ecti on by UVat 210 run wavel ength and are

shown i nafhe ﬁwﬁ%ré@@o@iﬂx fmpddture:

mul ti partl cul ates ]flrom Exanples 10 to 13 were

subj ect ed tolge;s tdim. 5% release ohactinelagertil e with 24

rotatio he t

A e e

oxycodone di ssghutes shakirighantltesanaitasbebytinee lessd Homh

descri bed | nré}, above aEd the results are represented
4y

in the bar ¢ releaps QL AEHYE 2850% n each of
extractiiens & pdifuids 488dME of 757C foldwid ekt I T Hiahes

fromone of Exanples 10 to 13 were treated

respect i vel y sheking pbiae sumstgmpssaiiice Jeae ghan0s6
pl aced in th?e%%%?ﬁ%ch%jb @ﬁpd in a glass flask which

was then heate eating-1s’indicated) over a water
bat h. THé) f | &sinimatest stendmgaja'ett)@‘tﬁ fellasbek byigl & prinutas

time indicate sin rt S fL er
Model SFI  set g‘f’hj%'ﬁﬁ)gfg” e ?H‘)rnsclggr %&W

After extractrem.sébeaamagemf oxycodone di ssol ved was

then determ ned hy the i,h 1).. a) 15
ni nut es { §hak|1%’g’ql%uﬁﬂ§ ?ﬁ %it%}jlegb‘?ﬁ%l PR ure; b)
heating for 3JempRheFel @réf?:r&bly*’!@é@th@ﬁ 280D celease of

fol | owedby 15 minut es shaki ng;
active agent.

7. A formulation according to any preceding claim, wherein the
tamper resistance reduces release of the active agent upon grinding of

the formulation and extraction.

8. A formulation according to claim 7, which releases less than 10%
of active agent when tested by a test method comprising subjecting a
dosage amount of the formulation to grinding in a mortar and pestle
with 24 rotations of the pestle and placing in 900 ml water at 37°C for

45 minutes.

9. A formulation according to claim 7, which releases less than 15%
of active agent when tested by a test method comprising crushing a

dosage amount in a pill pulverizer sold by Apex Healthcare Products,



c) heating for 5 mnutes in 10 ml water at 75C

foll owedby 15 m nutes shaking; d) heating for 5
worowaneged n 10 m wat er at 1000C fol | owedby 15P@mi/GBR@S/050014

shaking; e) 15 m nutes shaking in 10 m 40% et hanol at

roomtenperature. The test results are shown in the

attached bar chart of Figuregh.Cainms 1. Acontrolled

rel ease pharmaceutical formulation conprising a

" UDD L ¥ XBL, 'cﬁ.n{gr}ﬁl g:h'%ga r ML ko BRIM{ELAN spoon and

acrylate, et yF et hacryl ate) copolymer  and an active

| filgergngent 2. A formulation according to claim1,

wherein the active agent is an opioid, a stinulant, a

barbiturate, an anti-depressant or a dissociative

anaesthetic. 3. Afornulation according to claim 2,

wherein the active agent is oxycodope. 4. A ]

f B0-mul A forsruletion: BpGegAg hgmp Pé%‘&?ﬂ’ﬁ% g Wiz kof s
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active agent upon extraction in a liquidwhich is

wat er, ethanol or aqueous ethanol. 5. Afornul ation

according to any preceding claim which conprises

mul tiparticulates. 6. Afornul ation according to any

p1 ecedi figrmahhition addorirghmnslann 1 asherie thé oty polymer

[ B ShEA CRRLREE S 2 Water StbniBle MRt Rl e

tiefn
copolymer.

12. A formulation according to claim 11, wherein the other polymer
is ethyl cellulose.

13. A formulation according to claim 12, wherein the amount of

ethyl cellulose is 10 to 50% by weight of the formulation.

14. A formulation according to any of claims 10 to 13, which
contains the following amounts of ingredients, based on the total
weight of the specified ingredients:

water-insoluble neutral poly(ethyl acrylate, methyl 15 to 50
methacrylate) copolymer

active agent Sto 55
other polymer to modify release Sto75
plasticiser 0 to 25

lubricant 0 to 25.




nmet hod conprising adm xi ng a dosage anount of
multiparticulates with 10 m of the liquid in a gl ass

wo b@sk7and shaki ng at 500 to 600 oscill ati ons PEr/GB2005/050014
mnute for 15 mnutes using a Stuart Scientific Shaker
Model SFI:(a) 15 m nutes shaking in water at room
tenperature: less than 7. 5% eI ease of active agent;
(b) 5 mnutes standing in er at 50 C foll owedby 15
m nut es shaking at the sane tenperature | ess than 15%
rel ease of active agent; (c) 5 mnutes standing at 75C
fxg.| oweflryniltishradeesdistpta clgimat 14, vehshneortteinzetiat ur e:

s than 20%rel ease of ac agent ; 5 mn S
JolmiRg siows o IheTadiTRiD %93&% B ety ggéﬁe
tglfecﬁéae @ga%aggure | ess than 25%rel ease of active

agent : 15 m nutes thl(lﬁﬂ Ln . 40% ethanol —at. room

txea@rlaqsgheble peates] asily(etlsd arpiate. oeihd| eadbto 45
gg ﬁ@f coy]oly-@nﬁ)r mul ation according to gny

erein the tanper resistarce reduces
reﬁitﬁ&ﬁ@aﬁt t he act | ve agent upon gri ndi ng of| 3 te30

f or-p-ati-on—ard——-e actteon—8—AFermHati-en O g
t@@Fﬁ%er%m‘Fﬁb A% | ess than 10% of |atq GR
%ﬁghcwgn tested by a test nethod conpri si i@ to 25

subjecting a
lubricant 0 to 20.

16. A formulation according to claim 14, which contains the
following amounts of ingredients, based on the total weight of the

specified ingredients:

water-insoluble neutral poly(ethyl acrylate, methyl 25 to 45
methacrylate) copolymer

active agent ) 10 to 45
other polymer to modify release Sto 45
plasticiser 3 to 20
Tubricant . 0to 15.

17. A formulation according to any preceding claim, which
comprises up to 60% w/w of the active agent, 15 to 50% w/w of
neutral poly(ethyl acrylate, methyl methacrylate) copolymer; S to 60%
w/w of ethyl cellulose; and 7.5 to 20% of plasticiser.

18. A formulation according to claim 17, which further contains S to

60% of an insoluble ammonium methacrylate copolymer.



dosage anmount of the fornulation to grinding in a

nortar and pestle with 24 rotations of the pestle and
w@b@siorged n 900 ml water at 37C for 45 m nut esSPCBGB2005/050014

Aformul ation according to claim?7, which rel eases | ess

than 15% of active agent when tested by a test nethod

conprising crushing a dosaggzanount in a pill

pul veri zer sold by ApexHeal thcare Products, and then

extracting in 2 mMl water heated to boiling on a spoon

and filtering. 10. A formulation according to any

preceding claim wherein the matrix includes at | east

ot,her Lyner_t ' 14 L @ho
2 or By tPE age ot ot cthlih S Vbl ool PR 81 B
alflayl irselhiblecaampmiamatethacndaleudipelamao nikioh is of low
net hacgyl at e 0 r.., 12. Afornul.ation according to
etrapiL S e a8t R An Ryt S SRR P ate
RpblRsewhich i lpetieabgeccording to claim 12,
wheréin the anount of "ethyl cellulose is 10 to 50% by
wei ght of the fornulation. 14. Afornul ati on accordi ng
to any of clainms 10 to 13, which contains the
fol | owi nganobunts of ingredients, based on the total
f). ghtA fofirmtiietiopesichbrdinigi togamstipravedinigsclaiie whithtdootains
acgofdin totcl aim 14, which contains the
% P%Vd‘ﬁ STount s of i ngredi ents, based on the total
wei ght of the specified ingredients: 16. Aformnul ation
according to claim14, which contains the
21. A formulation according to any preceding claim, which contains

an opioid and an opioid antagonist.

22. A formulation according to claim 21, which comprises 120 to
300 mg of oxycodone multiparticulates and 128 to 175 mg of
oxycodone antagonist multiparticulates.

23. A formulation according to claim 21 or 22, which contains

oxycodone and naltrexone.

24. A formulation according to claim 21, 22 or 23, which comprises
melt extruded multiparticulates of an opioid and melt extruded
multiparticulates of an opioid antagonist.

25. A unit dose of a pharmaceutical formulation according to any

preceding claim suited for administration to a human.



fol | owi nganobunts of ingredients, based on the total

wei ght of the specified ingredients: 17. Afornul ation
WwW@ewsndi7eg t o any preceding claim which conprPGEEB2®S/050014

to 60% w w of the active agent, 15 to 50% w w of

neutral poly(ethyl acrylate, nethyl nethacryl ate)

copolymer; 5 to 60% w w of ejghyl cellulose; and 7.5 to

20% of plasticiser. 18. Aformnulation according to

claim17, which further contains 5 to 60% of an

i nsol ubl e amoni um net hacryl ate copol yner. 19.
Afor mil unitodosecaesatiding tocleimi 20, hichh¢yragen bangs 185ng,

2 D g el e e PO e, Ta D ShE 20 SRR Bhe.

amoni um net haci yl ate copol ynmer which is highly
per neabl e. 20. Afornul ation according to any preceding
claim which contains a bul king agent. 21.

Aprmy ﬁhﬁ@dbs%?&@o@‘&[}% toclaiy I8 6£ 06 Higited Birdnoth dly
contai ns an opioid and an opi oi d antagoni st 22.

AR ati on according to claim21, which conprises

120 to 300 ng of oxycodone nultiparticul ates and 125

to 175 ng of oxycodone antagonist multiparticul ates.
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IRy Rl & Ut ED T8 by b UERB I M1l
eXd0 ppecinn®O0 nplba driei sabefenht arpH pedtiveerands aadt7.2 at

eég} ,rcugie g'om 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.

29. A unit dose according to claim 28, wherein the peak plasma
level of oxycodone obtained in vivo occurs at 2 hours to 17 hours after
administration of the dosage form.

30. A unit dose form according to claim 27, which has an oxycodone
dissolution rate in vitro, when measured using the USP Basket Method
<<7 11>> Apparatus 1 at 100 rpm in 900 ml aqueous buffer at pH 1.2
(simulated gastric fluid without enzyme) at 37A unit dose form with
detection by HPLC with UV at 206 nm wavelength; from 10 to 30% at
1 hour; from 20 to 35% at 2 hours; from 35 to 75%, at 8 hours; and
greater than 50% at 16 hours.

31. A unit dose according to claim 25 or 26 suited for twice a day

dosing.



mul ti particul ates of an opioid antagonist. 25. Aunit
dose of a pharmaceutical fornulation according to any
w@e@sedi7og cl ai m suited for adm nistration to BCT/GB2005/050014

human. 26. Aunit dose according to claim25, which
contains 5 ng, 10 ng, 20 ny, 30 ng, 40 ng, 60 ng, 80

ng, 120 ng or 160 ng of oxyc®done. 27. Aunit dose
according to claim25 or 26 suited for once a day

dosing. 28. Aunit dose form according to claim 27,

i A ERE 0% R AP0 BS At A D it By Besiatbon. it
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from 0% o about 40% at 1 hour,_from about 8% o about

Pothad lperdtied)-S Fowrmsopoopos¥d E9¥ataldg gprgin 900 mi
f 9 t % abe f

s e R ety 2O SR, < TG o Rt den 128 lna

#Hbb¥e Bovwel oxrotone seleased afiiertl Hoss bxiweedi2fyand 56%
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acco&&i ng t.0 clcgia_fn 26, whi ch has an oxycodone
FPYSOHORT SHeRstLAfRT QiRPYS- when neasured using the USP
Basket Method " 7 11" Apparatus 1 at 100 rpmin 900 m

aqueous buffer at pH 1.2 (sinulated gastric fluid
wi t B B4R fogm accarding taieledmr 3k whisk hagaan oxyendone

¥ nouts el Bt HEuRD, S BiaLIred L the Bnt itk

8 houMMethgdd<< 7 11 >> Apparatus 1 at 100 rpm in 900 ml aqueous
buffer at pH 1.2 (simulated gastric fluid without enzyme) at
37°C with detection by HPLC with UV at 206 nm wavelength; of
from O to 40% at 1 hour; from 20 to 70%, at 2 hours; from 40 to
80%, at 3 hours; from 60 to 95%, at 4 hours; and greater than

70% at 5 hours.

34.A unit dose according to claim 33, wherein the peak plasma
level of oxycodone obtained in vivo occurs between 2 and 4.5
bhours after administration of the dosage form.

35. A controlled release pharmaceutical formulation
obtainable by melt extrusion and including a neutral poly{ethyl
acrylate, methyl methacrylate) copolymer and an active
ingredient.

36. A formulation according to claim 35, and which exhibits

rubber-like characteristics.



greater than 50% at 16 hours. 31. A unit dose

according to claim?25 or 26 suited for twice a day
walemsnm7éR. Aunit dose form according to clai mPGr/GBawd/050014

whi ch has an oxycodone dissolution rate in vitro, when

nmeasured by the USP Paddl e Method (see the U. S.

Phar macopoei a XXP 1990) at 140 rpmin 900 ml aqueous

buffer (pHbetween 1.6 and 7.2) at 37C of between 12.5

and 4232% (@ivrifiylaxyacitwoeding wadetn &3 and Bohoith

bet ween .25 and 56% (bywt) oxycodane rel eased .after 2

Pour < ERARGEETeRB NG TR T By RE oS ot itk SedeR or

after 4coReNsr AR $eemo?S and 85% (by wt) oxycodone

rel eased after hours. 33. A unit dose form according

to claim31 which has an oxycodone dissolution rate in

vitro, when neasured using the USP Basket Method " 7

11 " Apparatus 1 at 100 rpmin 900 m aqueous buffer

at pH38.2 (sformdbddngasordingf foutldimidTh @fi or 37y milereain

37C with detection.by HPLOM th WUV at 206, nm. .
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70% adeprebsutitsor 4 diwsodihtive Hestheti@ hours; from 60

to 95% at 4 hours; and greater than 70% at 5 hours.

34. A unit dose according to claim 33, wherein the peak

pl asma | evel of oxycodone obtained in vivo occurs

between 2 and 4.5 hours after adm nistration_ of_ the
dosage3?-or A fgmulatienraqcerdiag tocglaim S8 rehergie e agtive

fornmul féeirRQS oxycodone.

40. A formulation according to any of claims 35 to 39, which
comprises multiparticulates.

41. A formulation according to any of claims 35 to 40,
wherein the matrix includes at least one other polymer to

modify release.

42. A formulation according to claim 41, wherein the other
polymer is an alkyl cellulose or a water insoluble ammonium

methacrylate copolymer.

43. A formulation according to claim 42, wherein the other
polymer is ethyl cellulose.



obt ai nabl e by nmelt extrusion and including a neutral
poly(ethyl acrylate, nethyl nethacrylate) copol yner
waemsarnrect i ve i ngredient. 36. A fornul ati on aPCDGHRIVG/050014
to claim35, and which exhibits rubber-Iike
characteristics.37. Aformulation according to claim 35
and 36 with enhanced resistgnce to tanpering by
extraction with water or al cohol or agueous ethanol
38. Algr mul %HHLlQﬁBH%cBleh tS'c@éz.% 3@ witerBin #e amount
vvherelnthe active agent 1s no a stinmulant, a
bar bi wofietlhd, cedivlose is I:l@po &%a by vmght df Seofiravitdagion.
anaest hetic. 39. Afornul ati on according to claim 38,
wherein the active agent i s oxycodone. 40.
Af ormul ation according to any of clains 35 to 39,
whi ch corrprlses [.tiparticul ates 41 Aforrrul ation
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active agent ' Sto 55
other polymer to modify release Sto 75
plasticiser 0 to 25
lubricant 0 to 25.

46. A formulation according to claim 45, which contains the
following amounts of ingredients, based on the total weight of

the specified ingredients:

water-insoluble neutral poly(ethyl acrylate, methyl 20 to 45
methacrylate) copolymer

active agent S to 50
other polymer to modify release S to 60
plasticiser 3to 25
lubricant 0 to 20.

47. A formulation according to claim 46, which contains the
following amounts of ingredients, based on the total weight of

the specified ingredients:

water-insoluble neutral poly(ethyl acrylate, methyl 25 to 45
methacrylate) copolymer

active agent 10 to 45




of ethyl cellulose is 10 to 50% by wei ght of the

formul ati on. 45. Afornul ation according to any of
wa@b@snor7do 1 to 44, which contains the foll ow NREITGBRG0S/050014
of ingredients, based on the total weight of the
specified ingredients: 46. Aformul ation according to
cl ai m 45, which contains th®foll owi nganount s of
Angredients.  based on-thetotal-weight—ef—the
oflar polymearigraanivFeleas  Af or nul ati on accpPdPitP t o

{ AL 20, which contai ns t he 10l T oW nganoun T
P%%‘U'f{e%?egﬂnts. based on the total wejght of twg 18720
bpmdcdmted i ngredi ents: 48. A fornul ati on accpPdpnid-t o
—aRy—ef—etlat-s—35—+o04F+ —whtch—comprises—up—to—66%w-w
of the active agent, 15 to 50% w w of neutr al
poly(et hylacrylate, nethyl nethacrylate) copolyner; 5
to 60% w w of ethyl cellulose; and 7.5 to 20% of .

pl ast #8i seh fompulatiqrhasrarding P 88% O HaFS 3° &P &7mvwich
whi ch ' 0% i3S o
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| ow pbt REZDT Pt ot B brREE, ™ shel TRVl 250 i biEbtftef
net hacryl ate copol yner which is highly perneable. 51.
A formul ation according to any of clainms 35 to 50,
whi ch

49. A formulation according to claim 48, which further

contains 5 to 60% of an insoluble ammonium methacrylate

copolymer.

50. A formulation according to claim 49, which contains 35 to
50% of an insoluble ammonium methacrylate copolymer
which is of low permeability and/or S to 30% of an
ammeonium methacrylate copolymer which is highly

permeable.

51. A formulation according to any of claims 35 to 50, which

contains a bulking agent.

52.A formulation according to any of claims 35 to 50, which

contains an opioid and an opioid antagonist.



contains a bul king agent. 52. A fornul ati on accordi ng

to any of clains 35 to 50, which contains an opioid
wa@easar7epi oi d ant agoni st. 53. A fornul ati on accPeTGBROS050014

clai m 52, which conprises 120 to 300 ng of oxycodone

mul ti particulates and 125 to 175 ng of oxycodone

antagoni st nultiparticulates. 54. A fornul ation

according to claimb52 or 53 4w?(/hi ch contai ns oxycodone

o1 ai e oS 1SRyt e ipe b S cel nhit tosmpabes 120 to

nul ti par t300 hag %oﬁceﬂﬁn@ﬁhﬁ!&&pﬁ%tﬂﬂe& A ﬁﬂg%g 175 mg of

mul ti particul ates of an opioid antagoni st.

dose of PHKIFABEptaERISt BRHIPaTH a&vbordlng to any
of claims 35 to 55 suited for adm nistration to a
human. 57. A unit dose according to claimb56, which
contains 5 ng, 10 ny, 20 ny, 30 ng, 40 mg, 60 nmg, 80

ng, 12 codane. ose .,
accor di%ﬁ'g ‘?dgl Org té?uoiF’é'ﬂ #‘bg?r é# gﬂ&?““"ms
dosi ng. &Qcyéodmﬁ aﬂdsmlir@&ﬁha.ccor ding to clai m58,

whi ch has an oxycodone dissolution rate in vitro, when
neasured by the USP Basket Method at 100 rpmin 900 m
aqueous buffer at a pH between 1.6 and 7.2 at 37 C of
from O%o about. 40% at 1 _hour, from about 8% o about

70% at O3-hirrailatien AcspElingtoanoablaims G2, &3 e Aeuwhich
from aboor3d¥edsOmaR Ui AR ﬁ%ul&%axtcdates of an opioid and

melt extruded multiparticulates of an opioid antagonist.

56.A unit dose of a pharmaceutical formulation according to any
of claims 35 to 55 suited for administration to a human.

57.A unit dose according to claim 56, which contains 5 mg, 10

mg, 20 mg, 30 mg, 40 mg, 60 mg, 80 mg, 120 mg or 160 mg
of oxycodone.

58.A unit dose according to claim 56 or 57 suited for once a day
dosing.

59.A unit dose form according to claim 58, which has an
oxycodone dissolution rate in vitro, when measured by the USP
Basket Method at 100 rpm in 900 m! 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



hours, from about 35%to about 95% at 18 hours, and
greater than about 50% at 24 hours. 60. Aunit dose
wa@ewsndi7eg t o cl aim 58, wherein the peak plasneCt/eBedos/050014

of oxycodone obtained in vivo occurs at 2 hours to 17
hours after adm nistration of the dosage form

61. Aunit dose form accordi ng4to claim 58, which has an
oxycodone dissolution rate in vitro, when neasured

usi ng atvait B8P Ba sk Bouidstihord afbohtBlO‘%Aprﬁjo&ttLBsS% a&tt1200

ast  MOWPL IR APRO SO Ry TheStrattaieiia. Polmsnter

by HPliuhtdbdd st%280NRoweyel ength; from 10 to 30% at
1 hour; from20 to 35% at 2 hours; from35 to 75% at

8 hours; and greater than 50% at 16 hours. 62. A unit
dose according to claimb56 or 57 suited for twce a

day dosing. 63.A unit dose formaccording to claim 62,
whi ch aﬁhsAaxmbxlyoegda@nerdjng solclaiimH8y wherein thet penk plesma

measur e U I thod see the

Phar mcolsael & FRiopag08 RHrEy Pt RESHGH ShevsaLe 17
buf f er (hoﬁi)&tt&ﬂ&dnﬁnﬁtﬁtﬂan?oﬂﬁhe&ﬂo&@@ fotmbet ween
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 _between 55 and 85%
A unit dose formi according to claim 58, which has an

oxycodone dissolution rate in vitro, when measured using the
USP Basket Method <<7 11>> Apparatus 1 at 100 rpm in
900 ml agueous buffer at pH 1.2 (simulated gastric fluid
without enzyme) at 37° C with detection by HPLC with UV at
206 nm wavelength; from 10 to 30% at 1 hour; from 20 to
35% at 2 hours; from 35 to 75%, at 8 hours; and greater
than S0% at 16 hours.

62.A unit dose according to claim 56 or 57 suited for twice a day

dosing.

63.A unit dose form according to claim 62, which has an
oxycodone dissolution rate in vifro, when measured by the
USP Paddle Method (see the US Pharmacopoeia XXII 1990) at
100 rpm in 900ml aqueous buffer (p H 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)



(by wt) oxycodone rel eased after 6 hours. 64.A unit

dose formaccording to claim 62 which has an oxycodone
wa@le@sorarso on rate in vitro, when neasured usi NnBCT/B82005050014

Basket Method " 7 11 " Apparat us 1 at 100 rpmin 900

m .aqueous buffer at pH 1.2 (sinulated gastric fluid

W t hout enzyne) at 37C vvlth get ection by HPLOwWi th WV

at 206 nm wavel engt h; of fromO to 40% at 1 hour; from

20 to 70% gésy% '}{;’fér Sea bERMARoLL §19&’°be@.$v d 85%

from 60? ours and greater t 0% a
hours. qbyAwvt)rixtycodese el eased m@e:tGhdlmsm 64, V\herel n
the peak plasma | evel of oxycodone obtained in vivo
occurs between 2 and 4.5 hours after adm nistration of
the dosage form 66. A controlled rel ease

phar maceut i cal for mul ati on_obt ai ned b ng’( extrusion
and i R6+ ddiniy dase derm ACCRIpE dp 1Hjaim ?éy‘lV & hag eRy |

met hacr ygg;adoﬁgaﬂkwahoﬁ%t@% 38F4, %@héﬁ‘ %&4&&@& ubdg A

dry granul-ate conprising a neutral poly(et

acryl at eth&TbIlSthBasieettrMeﬂ'gddaf*eﬁ tbpal !ypmraé:na last PP aPm

o 9551 s oy PO 5 STV G
met hacr ybvaﬂ-@).ltmﬂymeurat 33h@ vai th ket esiveu by HPLG vdth Uheat
whor ol n- 246 RSty of ROTR LD ARt Gom,20 to
opi oi d. 76% Yat Q¥ Bﬂufs?ltfﬁ)rﬁ@mwiso% =@ $haum BPomvbE tei n

the opioid is
O5%, at 4 hours; and greater than 70% at S hours.

65.A unit dose according to claim 64, wherein the peak plasma
level of oxycodone obtained in vivo occurs between 2 and 4.5
hours after administration of the dosage form.

66. A controlled release pharmaceutical formulation obtained
by melt extrusion and including a neutral poly(ethyl acrylate,
methyl methacrylate) copolymer and an active ingredient.

67.A dry granulate comprising a neutral poly(ethyl acrylate,
methyl methacrylate) copolymer and an opioid analgesic.

68.A dry granulate comprising 20% to 66% by weight of a
neutral poly(ethyl acrylate, methyl methacrylate) copolymer

and a pharmaceutically active compound.



oxyocodone or a salt thereof. .A dry granul ate which

conprises a matrix of the neutral poly(ethyl acrylate,
woredospro7eet hacr yl at ) copol yrmer i ncorporati ng PEEGB2005/050014

opi oi d anal gesic. .Adry granul ate according to claim

71, which is an extruded granulate. Adry granul ate

according to claim71 or 72, _which conprises up to 66%

neutral poly(ethyl acrylate, nethyl methacryl ate)

copol ynmer. Adry granul ate according to claim71, 72 or

73, which conprises 20 to 50% neutral

pol y( gy |@ggrhatRite BREoHdingRb tAgiNY 68, eheveipotherer . A

dry granul ate according to cl ai m7§ whi ch conpri ses

30 to 4Mm@¢@U%Wﬁ%%WO£HEPW 118 A0

nmet hacryl ate) copol yner. Mul ti particul ates each

conprising a neutral poly(ethyl acrylate, nethyl

nmet hacryl ate) copol yner and an opi oi d anal gesi c.

Mul ti ul at es o 7 Qs

mel t g@[édﬁ?’ a?% aggg]t &gtcgéﬁ%c%?mc}.‘ng toc

78, whi Cbxﬁcﬁi@ﬂohb@rfwﬁaitmemoﬁyl i nder or are gener aI |y

spherical, ellipsoidal or disc shaped.

101d 1)

71.A dry granulate which comprises a matrix of the neutral
poly(ethyl acrylate, methyl methacrylate) copolymer
incorporating the opioid analgesic.

72.A dry granulate according to claim 71, which is an extruded
granulate.

73.A dry granulate according to claim 71 or 72, which
comprises up to 66% neutral poly(ethyl acrylate, methyl
methacrylate) copolymer.

74 .A dry granulate according to claim 71, 72 or 73, which
comprises 20 to 50% neutral poly(ethyl acrylate, methyl
methacrylate) copolymer.

75.A dry granulate according to claim 74, which comprises 30 to
40% neutral poly(ethyl acrylate, methyl methacrylate)

copolymer.



Mul ti particul ates each conprising 20%to 66% by wei ght

of a neutral poly(ethyl acrylate, nethyl nethacryl ate)
wa@opslyTer and a pharmaceutically active conpoREMGB2005/050014

Mul ti particul ates according to claim79, wherein the

pharmaceutically active conmpound is an opioid

anal gesi c. NUItiparticuIates.pccording to claim 80,

wherein the opioid is oxycodoneor a salt thereof.

Mul tiparticul ates according to claim80 and 81, forned

by nelt extrusion of a dry mx including a neutra

pol yl( T LM layﬁaﬁmteﬂelhhly Iconﬂirliﬁﬁg)al ateiral Ipoly(ethyl

copol ymer . . tiparticul ates accordi to cl.aim82,

whtoh t aRETRIE. FBETb e eRT T AR CoBPDRE ga drappipid

spheri cabnagldsiq?soi dal or di sc shaped. .Acontrolled

rel ease pharnaceutical fornulation conprising a matriXx

i ncluding a neutral poly(ethyl acrylate, methyl

. met hacryl ate) copol ynerand an opioid anal gesic. .A

controll ed rel ease pharmaceutical fornulation

conpr i B7-Mulipmaticilates eboutiding 20 ¢daim 36 Yidrymnaskeby melof

a neutral _poly(ethyl acrylate, nethyl nethacryl ate)

copolyneF armaceutically active conmpound.

. Aformul ati on according to claim85, and which

exhi bits rubber-like characteristics. Aformul ation

according to claim85 or 86 with enhanced

78.Multiparticulates according to claim 78, which take the form
of a cylinder or are generally spherical, ellipsoidal or disc
shaped.

79.Multiparticulates each comprising 20% to 66% by weight of a
neutral poly(ethyl acrylate, methyl methacrylate) copolymer

and a pharmaceutically active compound.

80.Multiparticulates according to claim 79, wherein the

phaimaceutically active compound is an opioid analgesic.

81.Multiparticulates according to claim 80, wherein the opioid is

oxycodone or a salt thereof.

82.Multiparticulates according to claim 80 and 81, formed by
melt extrusion of a dry mix including a neutral poly(ethyl
acrylate, methyl methacrylate) copolymer.



resi stance to tanpering by extraction with water or

al cohol or aqueous ethanol Afornulation according to
w@eys07976d ai ns 84 to 87, wherein the opioid anedTye82@5/050014

i s oxycodone. Afornulation according to any of clains

84 to 88, which conprises nmultiparticul ates. 90. A

formul ation according to any,ef clainms 84 to 89,

wherein the matri x includes at |east one other polymer

to nodify rel ease. 91. Afornul ati on according to claim

90, wherein the other polyner is an al kyl cellul ose or

a wat $$34M?lﬁ3ﬁmﬁ@uéaﬁ¢e ricaprding e claina 88, edriohytake .ﬁhe form
other polyiep TREHIE BRet e BB, ARFIR i

accor di nghaped| ai m 92, wherein the anmount of ethyl
cellulose is 10 to 50% by wei ght of the fornul ation.

94. A formul ati on according to claim93, which contains
the foll ow ngamounts of ingredients, based on the

t ot al %fi ght of_ the specified ingredients: 95 A

f or mul &t-AotPrigeled relsase PhrEparoaticakformuationicompritising

fol | owi ngaBuRY; $nAf:ding L g5t ﬁﬁéd Q

wei ght of the specified ingre f%ﬂ?%iﬁg%g‘%yﬁ%ghﬁ%ﬁdon
accor di nfratbaendats) gspolmerand anadpisid Analgesic.

foll ow nganounts of ingredients, based on the total

wei ght of

85.A controlled release pharmaceutical formulation comprising
a matrix including 20% to 66% by weight of a neutral

poly(ethyl acrylate, methyl methacrylate) copolymer and
pharmaceutically active compound.

86.A formulation according to claim 85, and which exhibits

rubber-like characteristics.

87.A formulation according to claim 85 or 86 with enhanced
resistance to tampering by extraction with water or alcohol
or aqueous ethanol

88.A formulation according to any of claims 84 to 87, wherein
the opioid analgesic is oxycodone,

83.A formulation according to any of claims 84 to 88, which

comprises multiparticulates.



the specified ingredients: 97.A fornul ati on accordi ng

to any of clains 85 to 96, which conprises up to 60%
wovwsof7ehe acti ve agent, 15 to 50% w w of neupPCEIGB2005/050014

poly(ethyl acrylate, nmethyl methacrylate) copolyner; 5

to 60% w w of ethyl cellulose; and 7.5 to 20% of

pl asticiser..Afornmul ati on aa@eording to claim97, which

further contains 5 to 60% of an insol ubl e anmoni um

nmet hacryl ate copol yner. . Afornul ati on according to

claim 98, which contains 35 to 50% of an insoluble

anmoni um net hacryl at e copol yner which is of |ow

per neabiA ifdsmandionticdorithSYany o@ﬂl‘lﬁfﬁ@&# L18189 Wherem

met hacryl ate copol ynmer which is highly perneabl

Af or nul dfieoRatiaE é‘?%h-‘ﬁﬁstaé least qre @8&’@113151‘3? &o %Odlfy

whi ch copj@ajsas a bul king agent. 1. Afornulation

according to any of clainms 85 to 100, which contains

an opioid and an opioid antagonist. . A fornulation

according to claim101, which conprises 120 to 300 ng

of oxycodonenul tiparticulates and 125 to 175 ng of

oxy co8ldnk famhaltionsdcoutlingoar ¢laiml 20 e.ehereuﬁﬁ;ﬁé Bhét | on

accordi #g’lt o claim ornulloz whi ch cqnt
oxycodo %‘I&l‘ h%P{l %e ose or a water inso 'le e ammomum
methacrylate copolymer.

92.A formulation according to claim 91, wherein the other
polymer is ethyl cellulose.

93.A formulation according to claim 92, wherein the amount of
ethyl cellulose is 10 to 50% by weight of the formulation.

94.A formulation according to claim 93, which contains the
following amounts of ingredients, based on the total weight of
the specified ingredients:

water-insoluble neutral poly{ethyl acrylate, methyl 15 to 50
methacrylate) copolymer

active agent 5to 55
other polymer to modify release Sto75
Plasticiser 0to 25

Lubricant 0 to 25,




Af ormul ation according to claim 101, 102 or 103,

whi ch conprises nelt extruded nultiparticulates of an
we@piosioth7end nelt extruded mul tiparticul at es of PEIGB2005/050014
opi oi d antagoni st.. Aunit dose of a pharmaceuti cal
formul ati on according to any of clainms 87 to 104
suited for admnistration tgsa human. . Aunit dose
according to claim 105, which contains 5 ng, 10 ng, 20
ng, 3 , . % i.§ .
oxyco%gf@.foégxunﬂlpggse ac%cgr }aﬁgg?gp?@hm&%%d%rsq%&
sui ted ffollosnoe amaaytsdfsingedienty tiassed egettfotatal weight of
according to claim107 Wnitc,h has an oxycodone
di ssol ut 1?%‘%4%‘3?9%% “When neasured by the USP
BosteelinbERitne natib Holyfsthyl 86¢latd, raeatigaus Huld &y 46t a
pH between 1.6 and 7.2 at 37C of from 0% o dbout 40%
apethagsylatel opel¥Belt 8% o about 70% at 4 hgurs, from
T 2L to about 80% at 8 nours, 11 om aboyt TO
about 5% at 12 hours. from about 35%to ab ustégg?m at
IBhhp polymantb grodifyerclddsen about 50% at 24 hdutes6O.

gii%‘}‘rﬁisF’ével of oxycodone obtained in vivo oc,§u$d§5§t 2

NQwscdrx 17 hours after adm nistration of tm@ @p3age
i i bm-107 which-

has an oxycodone dissolution rate t vitro, when
nmeasured using the

96.A formulation according to claim 95, which contains the
foliowing amounts of ingredients, based on the total weight of

the specified ingredients:

water-insoluble neutral poly(ethyl acrylate, methyl 25 to 45
methacrylate) copolymer

active agent 10 to 45
other polymer to modify release 51to 45
Plasticiser 3 to 20
Lubricant O to 15.

97 .A formulation according to any of claims 85 to 96, which
comprises up to 60% w/w of the active agent, 15 to S0%
w/w of neutral poly(ethyl acrylate, methyl methacrylate)
copolymer; 5 to 60% w/w of ethyl cellulose; and 7.5 to 20%

of plasticiser.



USP Basket Method " 7 11" Apparatus 1 at 100 rpmin
900 m aqueous buffer at pH 1.2 (sinulated gastric
wo baosd7amed hout enzyne) at 37A unit dose form PeT/GB2005/050014
detection by HPLOW th UV at 206 nm wavel ength; from 10
to 30%at 1 hour; from20 to 35%at 2 hours; from 35
to 75% at 8 hours; and gregfer than 50% at 16 hours.
. Aunit dose according to claim105 or 106 suited for

t Wi Cceo@ AIRY DS HBA accbidinly 18Q38irh ¥ NWRASEE! irfiter! ©ntains

claim 111, which has an oxycodone dissolution rate in
vitro, whenb®¥asfiareinmiublecarygromage mectitachddtd see t he
U. S Ph@ggﬁ geia XXI'1 1990) at 100 rpmin 900 m
aqueous er (pH between 1.6 and 7.2) at 37C of
between 12.5 and 42.5% (by wt) oxycodone rel eased
after 1 hour, between 25 and 56% (by wt) oxycodone

rel eased after 2 hours, between 45 and 75% (by wt)

OXY C 03 Aeforahdatied axkbeding tbQikisn 88J WISEWRIM1EH s to

85% (by wt) oxycodone rel eased after 6 hours. . Aunit
dose foPRaetahrdnagiutle ammpanivn mathamylat cepplyaner

di ssol uty r; ' ' : j t he USP
Backet  KEERad P19 P Ay BRd/BR I HGEb R "G00
m aquesmmbpiymrmgthasyiate copolymernt whickaist highly | ui d

W t hout H@%\éﬂﬁﬂa at 37 Cwith detection by HPLOWM th WV
at 206 Am )

100. A formulation according to any of claims 85 to 99, which
contains a bulking agent.

101. A formulation according to any of claims 85 to 100, which

contains an opioid and an opioid antagonist.

102. A formulation according to claim 101, which comprises
120 to 300 mg of oxycodone multiparticulates and 125 to
175 mg of oxycodone antagonist multiparticulates.

103. A formulation according to claim 101 or 102, which

contains oxycodone and naltrexone.

104. A formulation according to claim 101, 102 or 103, which
comprises melt extruded multiparticulates of an opioid and
melt extruded multiparticulates of an opioid antagonist.



wavel ength; of fromO to 40%at 1 hour; from20 to
70% at2 hours; from40 to 80% at 3 hours; from®60 to

W@2Hp/027604 hours; and greater than 70% at 5 hoRPEBEGB2005/050014

.Aunit dose according to claim 113, wherein the peak
pl asma | evel of oxycodone obtained in vivo occurs
between 2 and 4.5 hours afts2z adm nistration of the
dosage form . Aprocess for preparing a controlled

rel ease fornul ati on which conprises nelt extrusion of
a mx including a neutral poly(ethyl acrylate, nethyl
nmet hacryl ate) copol yner and an active agent. Aprocess

accor gp5g A @ufit abse 38 phehaiRiettiae fdi‘%ﬁﬁl’aﬁonpéﬂdéﬁ-%gé/{o
acryl ate, nethyl net hacrﬁl ate) copolyner iIs provide

in the B&WmRisHabns §4de gniipd der aAmuBigiratiomip 40% of
t he pol aphich is mxed with the active agent and
dried to give the mx for melt extrusion. Aprocess
according to claim115 or 116, wherein the m x

i ncludes a plasticiser. Aprocess according to claim
117, wherein the plasticiser is tributyl citrate,

st ear y06.al X anit dose acdvrgihgm eleidnal 03yewBith contains 5 mg,

pol yet hyl ene glycol , A process accordi hg to any of
Ol ai s 1050 207BEAR R FaE Y, Tieh e 120 mg or 160
| ubri cambg ofoRy&RES. according to claim 119, wherein

the lubricant 1s stearic acid, a stearic acid salt, or
gl ycerol d behenate.

107. A unit dose according to claim 105 or 106 suited for once

a day dosing.

108. A unit dose form according to claim 107 which 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.

109. A unit dose according to claim 107, wherein the peak
plasrna level of oxycodone obtained in vivo occurs at 2 hours
to 17 hours after administration of the dosage form.



A process according to any of clainms 115 to 120, which

conprises wet granulation of the ingredients for the
worooshm7be extruded to give a wet granul ate, dpgI/GH26080©50014

granul ate, and nelt extrusion of the dried granul ate.

A process according to claim 121, wherein the wet

granul ate is extruded beforgzdryi ng. Aprocess

according to claim 122, wherein the dried granul ate

cont ailng. | ASgnik MRBe $3Mh WtBEEihg tORNILES ID7AGAAEH IHME 419
any of clains 115 to 123, mhereln the melf extrusion

of the dexycgdanedisseluiionaptepnuiira, When Weasyse@wsing the
eXt ruderysAHAGRE MAREA' 79150 AadbuchaliFod Ipnt i

127, wheréin e strands ar € -conveye
pel | eti s200 anl e pagbuisdunfifid st a@thl.@dbaﬁahte&qgaeﬁm;ﬁmd

i 1 parPieAPEPY=e) ol AT RasE ol g 1 VAR RoR by

| engt h cfiPBOGHIth Ve Z%Qﬁﬁﬁﬁéﬁelaﬁgﬂ{,d}m 1®taspwht 1
clains 115 tao 124, wherein cutter cuts the extruded

mx as i POWHETIBLO tRv Vinat %Maefromrﬁé tosfeo %+ ah 8
neutral pghxt Shﬁ@reéfé"r%%heso%"éth% hegidacryl ate)

copol ymer in the preparation of a pharnmaceuti cal
formul ation to provide resistance to

111.A unit dose according to claim 105 or 106 suited for twice a
day dosing.

112.A unit dose form according to claim 111, which 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.

113.A unit dose form according to claim 111 has an oxycodone
dissolution rate in vitro, when measured using the USP
Basket Method << 7 11 >> Apparatus 1 at 100 rpm in 900
ml aqueous buffer at pH 1.2 (simulated gastric fluid without
enzyme) at 37°C with detection by HPLC with UV at 206 nm
wavelength; of from O to 40% at 1 hour; from 20 to 70%, at



tanper. Anethod of inparting tanper resistance in a

phar maceuti cal fornulation, which conprises adm xing
w@eosnti7ee i ngredi ent and a neutral pol y(ethylBCT/gB2ai06/050014

nmet hyl net hacryl ate) copolyner, and formng a

phar maceutical fornulation incorporating the active

ingredient in a matrix withsghe neutral poly(ethyl

acrylate, nethyl nethacrylate) copol ynmer. Anethod of

adm ni st rahbons; Oﬁroﬁﬂdra(tb iSW:iaillg:Berd)iLE@I fromh 60etiorD3%Neat 4

active ingredi ent nistere a controll ed
rel ease f ‘%ﬁ:‘f’l' &Pidogfeﬁ (l}}’d‘% o %iwarsm aims 1 to
104.

114.A unit dose according to claim 113, wherein the peak
plasma level of oxycodone obtained in vivo occurs between 2
and 4.5 hours after administration of the dosage form.

115.A process for preparing a controlled release formulation
which comprises melt extrusion of a mix including a
neutral poly(ethyl acrylate, methyl methacrylate) copolymer

and an active agent.

116.A process according to claim 115, wherein the neutral
poly(ethyl acrylate, methyl methacrylate) copolymer is
provided in the form of an aqueous dispersion comprising
40% of the polymier which is mixed with the active agent
and dried to give the mix for melt extrusion.

117.A process according to claim 115 or 116, wherein the mix

includes a plasticiser.

118.A process according to claim 117, wherein the plasticiser is
tributyl citrate, stearyl alcohol or a high molecular weight
polyethylene glycol.
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119.A process according to any of claims 115 to 118 wherein

the mix includes a lubricant.

120.A process according to claim 119, wherein the lubricant is

stearic acid, a stearic acid salt, or glycerol dibehenate.

121.A process according to any of claims 115 to 120, which
comprises wet granulation of the ingredients for the mix to |
be extruded to give a wet granulate, drying the granulate,
and melt extrusion of the dried granulate.

122.A process according to claim 121, wherein the wet

granulate is extruded before drying.

123.A process according to claim 122, wherein the dried

granulate contains less than 3% w/w water.

124.A process according to any of claims 115 to 123, wherein
the melt extrusion of the dry granulate is performed in a
twin screw extruder.

125.A process according to any of claims 115 to 127, wherein
extruded strands are conveyed to a pelletiser and cut to
multiparticulates.
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126.A process according to any of claims 115 to 125, wherein
each multiparticulate has a dimaeter of about 1 mm and a
length of about 1 mm.

127.A process according to any of claims 115 to 124, wherein a
cutter cuts the extruded mix as it emerges from the

extruder.

128.The use of a neutral poly(ethyl acrylate, methyl
methacrylate) copolymer in the preparation of a
pharmaceutical formulation to provide resistance to

tamper,

129.A method of imparting tamper resistance in a
pharmaceutical formulation, which comprises admixing an
active ingredient and a neutral poly(ethyl acrylate, methyl
methacrylate) copolymer, and forming a pharmaceutical
formmulation incorporating the active ingredient in a matrix
with the neutral poly(ethyl acrylate, methyl methacrylate)

copolymer.

130.A method of administration of an active ingredient, wherein
the active ingredient is administered as a controlled release

formulation according to any of claims 1 to 104.



