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This application clainms the benefit of (B patent application no. 0501638. 1,
filed on January 28, 2005, of PCT patent application no. PCT/ GB2005/ 050014
filed on February 5 11, 2005, of US provisional application no. 60/670, 506,
filed on AWwORoEA795005 and of US provisional applicatiRT/ERF00G07280, 339,
filed on Cctober 26, 2005. TECHNI CAL FI ELD OF THE | NVENTI ON 10 The present

i nvent iB#856éE8tes to controlled release fdarnul ations resistant to al cohol
extraction, in particular opioid controlled release fornul ati ons resistant
to al cohol extraction. BACKGROUND OF THE | NVENTI ON 15 Phar maceuti cal
products are sonetines the subject of abuse. For exanple, a particular dose
of opioid agonist nmay be nore potent when adm nistered parenterally as
conpared to the sane dose administered orally. Sonme fornul ations can be
tanpered with to provide the opioid agonist contained therein for illicit
use. Controlled rel ease opioid 20 agoni st formul ati ons are soneti nes

crushed, or subject to extrg%tbq{b% @IWAN?@GSAGEQFO#%Q‘ hanol ) by drug
abusers to provide the opiol ate rel ease wupon
oral or parenteral admnistration. Controlled release opioid agonist dosage
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et hanol, can al’'so ‘resu in a patient Tecelvi e dose nmore’raprdly than
intended if a Jatared8, 2005 rof @a@Tdatentrepplidacivon on POTOGBRO0S/0E001 Icfilat omFébauntry y uses
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US provisional application no. 60/730,339, filed on October 26, 2005.
TECHNICAL FIELD OF THE INVENTION

10 The present invention relates to controlled release formulations resistant to alcohol
extraction, in particular opioid controlled release formulations resistant to alcohol

extraction.

BACKGROUND OF THE INVENTION

15
Pharmaceutical products are sometimes the subject of abuse. For example, a particular
dose of opioid agonist may be more potent when administered parenterally as compared
to the same dose administered oraily. Some formulations can be tampered with to
provide the opioid agonist contained therein for illicit use. Controlled release opioid

20  agonist formulations are sometimes crushed, or subject to extraction with solvents (e.g.,
‘ethanol) by drug abusers to provide the opioid contained therein for immediate refease

upon oral or parenteral administration.

Controlled release opioid agonist dosage forms which can liberate a portion of the opioid
25  upon exposure to ethanol, can also result in a patient receiving the dose more rapidly
than intended if a patient disregards instructions for use and concomitantly uses alcohol

with the dosage form.



containing 10, 20, 40 and 80 ng oxycodone hydrochl ori de under the tradenane
OxyContin. 5 U S. Patent Nos. 5,266, 331; 5,508,042; 5,549,912 and 5, 656, 295
di scl ose sustained release oxycodone fornul ations. Purdue Pharma L.P. is
t he NDA hol der of sustai ned-rel ease hydronorphone in dosage 10 forns
cont ai ni ng WA 200079584 and 32 ngy hydr onor phone hydr ochl orRGREERZAEN0R2RHe
tradenane Pal | adone(r). During the devel opnment of Pall adone(r), in-vitro
extraction and dissolution studies indizcated that exposure of the
formul ation to ethanol increased the rel ease of 15 hydronorphone, as .
conpared to release in water. Subsequent pharnmacokinetic studies in healthy
subj ects have shown that the concomtant intake of ethanol w th Pall adone(r)
Capsul es can result in the rapid rel ease and absorpti on of hydronorphone
fromthe formulation. 20 U S. Patent Nos. 5,958,452; 5,965, 161; 5, 968, 551,
6, 294, 195; o6hweds Rhaana loP ayerentdy markety sustained Jelaapp ogycodprssia desage Srmed r el ease
hydr onor phon g " { i ) 0118641 and
2005/ 0163856&%%{)0%%?/%@?“%& §‘g&’§25c°(ra%°ef’;§ﬁd°g%ﬁg‘{’ @ﬂhfeg?%utﬁag %{r‘? whi ch enpl oys
an ion excha@ggondsi n in conjunction with 25 a hydrophobic matrix that is
purportedly resistant to extraction of the opioid wwth commonly avail abl e
sol vents.” WD 2006/ 079550 PCT/ EP2006/ 000727 3 U.S Patent Publication No.
2004/ 005273 1UtsoPathrt 3405.6%,268|33 1 05,568,040, 58, PRARAB G662 T discloe@iRgigéd | on whi ch
can purportedly be used to reduce the likelihood of inproper admnistration
of drugs. 5 FHerOFSIPRH9ERulptonsyi st a need in the art for an oral dosage
formconprising an opioid agonist with reduced opioid rel ease upon exposure
to al cohol.

Purdue Pharma L.P. is the NDA holder of sustained-release hydromorphone in dosage

10  forms containing 12, 16, 24 and 32 mg hydromorphone hydrochloride under the
tradename Palladone®.

During the development of Palladone®, in-vitro extraction and dissolution studies
indicated that exposure of the formulation to ethanol increased the release of

15  hydromorphone, as compared to release in water. Subsequent pharmacokinetic studies
in healthy subjects have shown that the concomitant intake of ethanol with Palladone®
Capsules can result in the rapid release and absorption of hydromorphone from the

formulation.

20  U.S.Patent Nos. 5,958,452; 5,965,161; 5,968,551; 6,294,195; 6,335,033; 6,706,281; and

6,743,442 disclose sustained release hydromorphone formulations.

U.S. Patent Publication Nos. 2003/0118641 and 2005/0163856 to Maloney et al.
describe an opioid formulation which employs an ion exchange resin in conjunction with
25  ahydrophobic matrix that is purportedly resistant to extraction of the opioid with

commonly available solvents.



Al'l references cited herein, including the foregoing patents, patent
applications and priority docunents, are hereby incorporated by reference
intheir entireties. 10 OBJECTS AND SUMMARY OF THE INVENTION It is an object
of certain enbodi nents of the present invention to provide an oral
control | ed M ¥AE¥9%¥sage form conprising an opi oi d anal @ETiEP208bDEN27 S
resistant to 15 conmmon extraction nethods, in particular with ethanolic
solutions, intended to |iberate the opBoid analgesic for illicit use. It is
an object of certain enbodi nents of the present invention to provide an oral
controll ed rel ease dosage form conprising an opioid analgesic which is
resistant to the 20 release of the opioid anal gesic when concomtantly used
wi t h al coholy.SPatehSPudlicabioh Mot 2004/0062 132 it HaHbQ A, AedetiBesaf pHahfacpitRaENt

invention to provide an oral controlled release,d%ﬁage f.orm conprising an
opi 0i d anal FeEPesitipn whichspg B ¥ b used 49 erducedholifeelingod fImBIoRER t o cr ushi ng.
25 I n cert ai Jn&ibRabiBdses. t he present invention is directed to a controlled
rel ease dosage form conprising an opioid analgesic and a controlled rel ease
material; wherein the ratio of the amobunt of opioid anal gesic rel eased

after 1 ur. I N=Vi Lo, di |14t | f 'y .M, and/ or
900 m of rscs)i %ﬂ%é%éé’am@éﬁfﬁ’%* %F‘gﬁdg‘g Vﬂ}%ﬁ%@ ﬁgg&%?ﬂﬁrs‘% 0%{5{%953'8@91@399550

PCT/ EP2006/ (dy0miztAvithdreduckiSbpididpeleat upor expbaskotajcohgpar at us at 100 rpm at 37
degrees C to the amobunt of opioid analgesic released after 1 hour in-vitro
di ssolution of the dosage formin 500 mM and/or 900 m of Sinulated Gastric
Fluid with 08 pifétadtes cited he@ind indEingiiRaforigbifig batedth) patest appAetiohddnds at 100 rpm
at 37 degrees Cis 2:1 or less or less than_ about 2:1; _f.5: 15 or less or

| ess than atRsigrityidoguments, areheteby inqogposates by referenee @ thointireties.1. 1 n certain
such enfgpdinents, the lower Iimt of this ratiois 0.5:1 or 1:1.

OBJECTS AND SUMMARY OF THE INVENTION

It is an object of certain embodiments of the present invention to provide an oral
controlled release dosage form comprising an opioid analgesic which is resistant to
15  common extraction methods, in particular with ethanolic solutions, intended to liberate

the opioid analgesic for illicit use.

1t is an object of certain embodiments of the present invention to provide an oral
controlled release dosage form comprising an opioid analgesic which is resistant to the

20  release of the opioid analgesic when concomitently used with alcohol.

It is an object of certain embodiments of the present invention to provide an oral
controlled release dosage form comprising an opioid analgesic which has increased
hardness and is resistant to crushing.

25
In certain embodiments, the present invention is directed to a controlled release dosage
form comprising an opioid analgesic and a controlled release material; wherein the ratio
of the amount of opioid analgesic released after 1 hour of in-vitro dissolution of the

dosage form in 500 ml and/or 900 mlof Simulated Gastric Fluid with 20% ethanol using



In certain enbodi nents, the present invention is directed to a controlled
rel ease dosage formconprising an opioid analgesic and a controlled rel ease
material; wherein the ratio 10 of the anmount of opioid anal gesic rel eased
after 1 hour of in-vitro dissolution of the dosage formin 500 mM and/or 900
m of Sinulwioeeis@ssyic Fluid with 30% et hanol using a REIERAMSOPHRTS |
(basket) apparatus at 100 rpmat 37 degrees Cto the amount of the opiold
anal gesic rel eased after 1 hour of in-vidtro dissolution of the dosage form
in 500 m and/or 900 mM of Simulated Gastric Fluid with 0% et hanol using a
USP Apparatus | 15 (basket) apparatus at 100 rpmat 37 degrees COis 4:1 or

| ess or less than about 4:1; 3:1 or less or less than about 3:1; or 2:1 or

l ess or IeSSaUQmSaQ@ﬂ&Iamaket)lappaﬁﬁﬁga%uooﬁsmtsﬂié‘g&dsimﬁttﬁwﬁmwpwer limt

of this ratio is In certain enbodi nents, the present
i nventi on |somfplﬁ@%ﬁlwlqrsle%ﬁcéeﬁﬁrrlélw@a-vm digsolutign ofige dosage fosmin ¥ i si ng an
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in-vitro di saﬂéddimams,afelbhalﬂmsagﬁismbmma15»9@ 125 m and/or 900 m of
Simul ated Gastric Fluid with 0% et hanol using a USP Apparatus | (basket)
apparatus at 100 rpmat 37 degrees COis 5:1 or less or |less than about 5:1;

4:1 or | eSSIn%rt!aﬁ%&bbﬁlﬂi’ént@ﬁ.ﬁé’;%reéknﬁnv&hﬁ 1st11‘éEte<h E)%Scoﬂ&olhe%sréleés@‘aﬂsag@wt 3: 1.

In certain such enbodi nents [ ower his ratio is O. 1 or 1:1;
or 2.6:1. Wiorneemprisasan MﬂM@/ao@@mmollai telcaaﬁem@tamai, whenejnthewatios, t he
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conprising ap erapeu y effective
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after 1 hour opibidiafalyésid reledded afitrUticdnofdh-vitro dlSSOlllthI’l of the dosage form in 500
ml and/or 900 ml of Simulated Gastric Fluid with 0% ethanol using a USP Apparatus I
15  (basket) apparatus at 100 rpm at 37 degrees C° is 4:1 or less or less than about 4:1; 3:1
or less or less than about 3:1; or 2:1 or less or less than about 2:1. In certain such

embodiments, the lower limit of this ratio is 0.5:1 or 1:1; or 1.7:1.

In certain embodiments, the present invention is directed to a controlled release dosage

20  form comprising an opioid analgesic and a controlled release material; wherein the ratio
of the amount of opioid analgesic released after 1 hour of in-vitro dissolution of the
dosage form in 500 ml and/or 900 m! of Simulated Gastric Fluid with 40% ethanol using
a USP Apparatus I (basket) apparatus at 100 rpm at 37 degrees C° to the amount of the
opioid analgesic released after 1 hour of in-vitro dissolution of the dosage form in 500

25  ml and/or 900 ml of Simulated Gastric Fluid with 0% ethanol using a USP Apparatus I
{basket) apparatus at 100 rpm at 37 degrees C° is 5:1 or less or less than about 5:1; 4:1
or less or less than about 4:1; or 3:1 or less or less than about 3:1. In certain such

embodiments, the lower limit of this ratio.is 0.5:1orl:1;0r2.6:1.



the dosage formin 500 mM and/or 900 mM of Sinmulated Gastric Fluid with 20%
et hanol using a USP Apparatus | (basket) apparatus at 100 rpm at 37 degrees
Cto the amount of hydronorphone or a pharmaceutically acceptable salt
thereof released after 1 hour of in-vitro dissolution of the dosage formin
500 m and/ 8° ¥HM00f Sinulated Gastric 10 Fluid with BCTEPHEGEN07Isi ng a
USP Apparatus | (basket) apparatus at 100 rpmat 37 degrees Cis |less than
about 2:1. In nore detail: In certain sdch enbodi ments, the present
invention is directed to a controlled rel ease dosage form conprising a
plurality of extruded matrices conprising a therapeutically effective
anount of hydronorphone or a pharnmaceutically acceptable salt thereof,
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hydr onor phoner aoprharmaceutlcally acceptable salt thereof, dispersed in an alkylcellulose. Int certain

15  such embodiments, the present invention is directed to a controlled release dosage form
comprising a plurality of extruded matrices comprising a therapeutically effective
amount of hydromorphone or a pharmaceutically acceptable salt thereof, dispersed in an
ethylcellulose. In certain such embodiments, the present invention is directed to a
controlled release dosage form comprising a plurality of extruded matrices comprising a

20  therapeutically effective amount of hydromorphone or a pharmaceutically acceptable
salt thereof, dispersed in an alkylcellulose, the alkylcellulose being at least 50 %, w/w of
the matrices. In certain such embodiments, the present invention is directed to a
controlled release dosage form comprising a plurality of extruded matrices consisting
essentially of hydromorphone or a pharmaceutically acceptable salt thereof, dispersed in

25  an alkylcellulose. In certain such embodiments, the present invention is directed to a
controlled release dosage form comprising a plurality of extruded matrices consisting
essentially of hydromorphone or a pharmaceutically acceptable salt thereof, dispersed in
an alkylcellulose, an optional binder, and an optional plasticizer. In certain such

embodiments, the present invention is directed to a controlled release dosage form



pharmaceutically acceptable salt thereof, dispersed in an al kyl cel |l ul ose,
wherein the matrices do not conprise an acrylic polynmer. 5 In certain
enbodi ments, the present invention is directed to a controlled rel ease
dosage form conprising a matrix conprising a pharmaceutically acceptable
salt of an W%S'ng 075%8al gesic in a controlled rel ease nat @CTAP0GMBITI n | ess
than 25% of the opioid salt is released after | hour of in-vitro

di ssol ution of the dosage formin 500m 6and/or 900 mM of Sinulated Gastric
Fluid with 20% et hanol using a USP Apparatus | (basket) apparatus 10 at 100
rpmat 37 degrees C. In nore detail: In certain such enbodi ments, the
present invention is directed to a controlled release dosage form

conpri sing acoglprkiag b phurdity ofextroliGBfata @I R6mprish: BydrfidspRsmewE hcal | y acceptabl e
salt of an opioid analgesic in a controlled release material, In certain
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a Iayer conprising a controlled reI ease material disposed about the matrix,
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by other matrj x terial 3§ V\P 2006/ 079550 PCT/ EP2006/ 000727

directed to a controlled release dosage form comprising a matrix comprising a

15 pharmaceutically acceptable salt of an opioid analgesic in a pharmaceutically acceptable

excipient; and a layer comprising a controlled release material disposed about the

matrix, e.g. In certain such embodiments, the present invention is directed to a controlled

release dosage form comprising a plurality of matrices comprising a pharmaceutically

acceptable salt of an opioid analgesic in a pharmaceutically acceptable excipient; and a

20  layer comprising a controlled release material disposed about each of the matrices.

In certain embodiments the present invention is directed to the use of a sparingly water
permeable thermoplastic polymer or a hydrophobic polymer as controlled release matrix
material in the manufacture of an opioid controlled release matrix formulation to impart
25 resistance to alcohol extraction of the opioid, wherein said formulation having the
sparingly water permeable thermoplastic polymer or hydrophobic polymer as controlled
release matrix material releases less opioid in an alcohol extraction test compared to the
same formulation but with the sparingly water permeable thermoplastic polymer or

hydrophobic polymer substituted entirely or partly by other matrix materials.



7 In certain enbodinents the present invention is directed to the use of a
sparingly water perneable thernoplastic polyner as controlled rel ease
matrix material in the nanufacture of an opioid controlled release nmatrix
formulation to inmpart resistance to 5 al cohol extraction, wherein said

for nul at i orw@2awen795® ni nut es shaking in 40 % et hanol at PCTEIRIMGEPRIET at ur e
using a Stuart Scientific Flask Shaker Mddel SF1 set at 500 to 600
oscillations per mnute releases |less tfhan 35 % of opioid. In certain such
enbodi ments said fornulation releases less than 30 % nore preferred |ess
than 25 % of opioid salt, or from15 to 25 %opioid salt. 10 In certain
enbodi nents the present invention is directed to the use of a hydrophobic
mat eri al polyner as controlled release matrix material in the nmanufacture of
an opioid controlled release matrix fornulation to inpart resistance to

al cohol ext riacgstain emppdiments, the) nsesentt ipyantions isodirgeted Fethe yecoefop speringly 88%ed af t er
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resi stance to al cohol extraction, wherein the ratio of , the anpunt of opioid
rel eased af tSFIIgHIRSper E‘fn“Fenf-eiFP‘ieF dps8thea G e ob Apisid.- i eerias sgh eg’g?ﬁlf’f"e%rrpr i si ng
sai d formul adaidBrmilatRfAQeleiied REs (RED30s, MbreDréterrdl 1863 thadSIs % of bpibiddaltideh 20 %
et hanol using a USP@opa_rat us | (basket) apparatus at 100 rpmat 37 C, to

t he anount m dpioideopioihsalid after 1 hour of in-vitro dissolution of the
dosage fgm conprising said 25 formulation in 900 and/or 500 ml of Sinmnulated
Gastric uid with 0 % ethanol using an USP Apparatus | (basket) apparatus
at 100 r pm aln @nai@, entedineats thé aresedydonentonl is directed 1te dhenuserndfodhydeorthsbict he

pm ol @7aig enindineats t ndor s directde diaus
bt i st er | g egR popmt &F Pk fhab malt Sarenl S ebctice SIS

her ei n. controlled release matrix formulation to impart resistance to alcohol extraction, wherein

less than 25 % of the opioid is released after 1 hour of in-vitro dissolution of a dosage
15  form comprising said formulation in 500 ml and/or 900 m! of Simulated Gastric Fluid
with 20 % ethanol using USP Apparatus I (basket) operating at 100 rpm at 37 °C.

In certain embodiments the present invention is directed to the use of a hydrophobic
material as controlled release matrix material in the manufacture of an opioid controlled

20  release matrix formulation to impart resistance to alcohol extraction, wherein the ratio of
the amount of opioid released after 1 hour of in-vitro dissolution of the dosage form
comprising said formulation in 900 and/or 500 mi of Simulated Gastric Fluid with 20 %
ethanol using a USP Apparatus I (basket) apparatus at 100 rpm at 37 °C, to the amount
of opioid released after 1 hour of in-vitro dissolution of the dosage form comprising said

25  formulation in 900 and/or 500 ml of Simulated Gastric Fluid with 0 % ethanol using an
USP Apparatus I (basket) apparatus at 100 rpm at 37 °C, is less than about 2:1.

In certain embodiments, the present invention is directed to a method of treating pain

comprising administering to a patient in need thereof a dosage form as disclosed herein.



WD 2006/ 079550 PCT/ EP2006/ 000727 8 In certain enbodi nents, the present
invention is directed to a nethod of deterring abuse of an opioid agoni st
conprising preparing a dosage form as disclosed herein. 5 The formul ati ons
di scl osed herein are intended to release the drug over an extended period
of time towomes/omss t herapeutic effect. In certain enb@GTHFEPAE0YTHe
controlled release fornulations provide a at least a 12 hour or 24 hour

t herapeutic effect. The term"controlled release" as it applies to an opioid
agoni st is defined for purposes of 10 the present invention as the rel ease
of the opioid fromthe fornmulation at a rate which w1l provide a | onger
duration of action than a single dose of the normal (i.e., imedi ate

rel ease) formulation. For exanple an i medi ate rel ease oral formul ation may

rel ease the drug over a 1-hour interval, conpared to a controlled rel ease
oral formul alnucsﬁmmmbwmm thepressatdnyeationyis direeiodio amefhedpTalgterring abuset erval .

15 For, pur pogees offid fien R &GRkink BSRHE N ok Auh FEIMis ARk Phdignal gest o 15

i nt er changea es one agoni st or a
conbi nati on of nore than one op|0|d agoni st, and also includes the use of a

m xed agopi Sty ant agoni st tlal and .copbi nat i on an opioid
agoni st and 'glheafé f‘tbonéﬂ sgl‘é%eﬁ"ﬁg ‘é’?eé’ﬁ?fﬁf’ﬁ%leafﬁ o] %ﬁf%?ﬁ?(rag%n des an
anal gesi c ef;ﬁe@@ﬁ of filne wpmsﬁaeﬂmaphﬂrceﬁéct ancegfaihesmbodineatsethe colmelledf ; or a

m xture of any of_ the foregojng spect to certain epbodi nents of the
present inv @iﬁfon?‘H%nqnéPfﬁ“déﬁlabieEPt3@%&’%&0’ 24 hoyritheraneuligeiiste with the term
"opioid analgesic" and includes one agonist or a conbination of nore than
one opioid agonist, and also includes the use of a m xed

agoni st - ant agbﬁmesn “contrpligdirelgaseBasohipplies toen ppigidagapistis defined &rgyrposaswiet her or

ester | 186 o0 pier il oW soBIN oPlhebifid A 4R Bl 201 AR NV ent T on

di scl osed’ herern 1§ enco of an harnaceutlcally
accept abl e swilt profide héonggn duratiion Tﬁf]mmmﬁmm 4 eqngblddsesaﬂthé' nqrmale(r &, inuneslidiD
2006/ 079550 rFé?T/gEf’%%% atlooolzor example, an immediate release oral formulation may release
the drug over a 1-hour interval, compared to a controlled release oral formulation which
may release the drug over a 4 to 24 hour interval.
15
For purposes of the present invention, the term “oPioid analgesic” is interchangeable
with the term “opioid” and includes one agonist or a combination of more than one
opioid agonist, and also includes the use of a mixed agonist-antagonist, a partial agonist
and combinations of an opioid agonist and an opioid antagonist, wherein the
20  combination provides an analgesic effect, stereoisomers thereof; an ether or ester
thereof; or a mixture of any of the foregoing. With respect to certain embodiments of the
present invention, the term “opioid agonist” is interchangeable with the term “opioid
analgesic” and includes one agonist or a combination of more than one opioid agonist, -
and also includes the use of a mixed agonist-antagonist; a partial agonist; stereoisomers

25  thereof; an ether or ester thereof; or a mixture of any of the foregoing.

The present invention disclosed herein is meant to encompass the use of any

pharmaceutically acceptable salt of the opioid. The term "opioid salt" refers to a



9 pharmaceutically acceptable salt of the opioid. Any enbodi nent of the
invention referring to opioidis also neant to refer to opioid salt.
Pharmaceutically acceptable salts include, but are not |limted to, netal
salts such as 5 sodiumsalt, potassiumsalt, seciumsalt and the like;

al kal i ne eaMM208€875% such as cal cium salt, nagnesi um saCci/Eptmsdiee2d i ke;
organic am ne salts such as triethylamne salt, pyridine salt, picoline
salt, ethanolam ne salt, triethanol am n@ salt, dicyclohexylam ne salt,

N, N - di benzyl et hyl enedi am ne salt and the |ike; inorganic acid salts such as
hydr ochl ori de, hydrobrom de, sulfate, phosphate and the like; organic acid
salts such as 10 formate, acetate, trifluoroacetate, naleate, tartrate and

the like; Slﬂhﬁx%é‘éu%alﬁpa‘é&ﬁ?a%le éﬁﬁfo?ﬁn@%ﬁfdid‘c RH?E:‘Bb &?ﬁ%%‘i* UhJenfisd €

p-t ol uenesul't onat e o acid such as argi nate,

aspar gi nat e refgmgmwdamdsqmeamtm@fermmmcbsadn ds used according to the
present invention may contain one or nore 15 asymmetric centers and may
give rise to enantioners, diastereoners, or other stereoisoneric forns. The
present i nvehtinetisally moeptatdedaltt mclade;cbnmsxaottlimﬁtedm nadftal ablts suchsh possi bl e

forms as weII .as their racemc and res m xt ures thereof.
e t he TorUiRaE aebetiTh SHb R FBn Ehe e AR FEOLBHEE S BdAds or ot her
centers of GRRIPal ﬁaﬁﬁkﬁﬁiﬁ%&ﬁzﬁmd thé likes oirg@h@@ﬂ%i shids dudk haigiethPlainihelaend Z
geonetric isoners. Al'l- 20 tautoners are 1 ntended to be encorrpassed by the

present i nveytifiassali pigeline saltyethaapleming selhivithanelamine selicdienglabexylasping| ural ity
of matrices %ﬁﬂ%ﬁ&&gse c%minégzgp@ggﬁ] rﬁb&aﬁgaéimts%ﬁ&ﬁgt!a”y of an

opi oi d anal gesi ¢ dis I'n an a ose; opti1on bi nder, and an
optional pl dawtirochlgnde, hﬁcﬁotbrnmécter Mﬁaw mmmhatermdtls: lﬂcbhm'gdnsagrbsalt@suchas

di scl h
Chmour aeth 0ol 50 o R e BGRB8, D 1
di scl osed henahamsiﬂfom& bensepesufenatd) pasitstebul fopatk yuie the 1146, 2006 A6d 84t 0

PCT/ EP2006100Q727
CT/ 006 OS?IC o a_rglnate asparglnate glutamate and the like.

The opioids used according to the present invention may contain one or more

15  asymmetric centers and may give rise to enantiomers, diastereomers, or other
stereoisomeric forms. The present invention is also meant to encompass the use of all
such possible forms as well as their racemic and resolved forms and mixtures thereof.
When the compounds described herein contain olefinic double bonds or other centers of
geometric asymmetry, it is intended to include both E and Z geometric isomers. All

20  tautomers are intended to be encompassed by the present invention as well.

In certain embodiments, the matrix or plurality of matrices of the dosage form disclosed
herein consist essentially of an opioid analgesic dispersed in an alkylcellulose; an
optional binder, and an optional plasticizer.

25 .
In certain embodiments, the dosage form as disclosed herein does not comprise an
acrylic polymer. In certain embodiments, the matrix or plurality of matrices of the

dosage form disclosed herein do not comprise an acrylic polymer.



10 As used herein, the term"stereoi soners”" is a general termfor all

i sonmers of individual nolecules that differ only in the orientation of
their atonms is space. It includes enantionmers and isoners of conpounds wth
nore than one chiral center that are not mrror inmages of one anot her

(di ast er eomso =p6/0Pssbhe term "chiral center"” refers to aPEAMPBNWSAEM t o which
four different groups are attached. The term "enantioner” or "enantioneric"
refers to a nolecule that is 10 nonsupel® nposeable on its mirror inmage and
hence optically active wherein the enantioner rotates the plane of

pol ari zed light in one direction and its mrror inmage rotates the plane of
polarized light in the opposite direction. The term"racemc" refers to a

m xture of egyaded RAEnSthe ferRMaiBicbiRbMES" 188 e¥idl ¢ for allRoMbts bERdlvidubinact i ve.
The term "resolution” refers to the separation or.  concentration or depletion

of one of th@olegwles that differ onhyin theoppniatiopiof hefrgtams ip spaceoltinpluder m " | ayer "
means a Ml efsfhod AR AN omBord Hith Mdfe (4 biid cHiAlcch 2t tHifie b&se'f and
one or nore optional I nternediat ayers such e.g., a seal coat), which can
be appli ed, mgragimagesofone@nvthergdiastargemem)y of substrates can be perforned by
procedurg; known in the art including, e.g., spray coating, dipping or
enrobi ng.” 25 The term "di sposed about" neans that the |ayer materi al

di sposed aboThe teine"hiillcefte® refeB\i€ & 8arbdn at6:a$d which G idifferak gichps particle, with
or without an internedi ate | ayer or |ayers between the substance and the
particle. | n28Redai n enbodi ments, the material covers an aver age of at

| east 50% of *the surface area of the particle. In certain other enbodi nents,

the material conpletely covers the particle. W 2006/ 079550
PCT/ EP2006/ 0@erterm "epantiomer” or "enantiomeric" refers to a molecule that is

10  nonsuperimposeable on its mirror image and hence optically active wherein the
enantiomer rotates the plane of polarized light in one direction and its mirror image

rotates the plane of polarized light in the opposite direction.

" The term "racemic” refers to a mixture of equal parts of enantiomers and which is

15  optically inactive.

The term "resolution" refers to the separation or concentration or depletion of one of the

two enantiomeric forms of a molecule.

20  Theterm “layer” means a material disposed about a substrate (which can include itself
and one or more optional intermediate layers such e.g., a seal coat), which can be
applied, e.g., as a coating. Layering of substrates can be performed by procedures

known in the art including, e.g., spray coating, dipping or enrobing.

25  The term “disposed about” means that the layer material disposed about the particle
covers at least a portion of the particle, with or without an intermediate layer or layers
between the substance and the particle. In certain embodiments, the material covers an
average of at least 50% of the surface area of the particle. In certain other embodiments,

the material completely covers the particle.



The term "resistance to al cohol extraction” in the broadest sense refers to
the ability of a forrmulation to rel ease | ess opioid when subjected to a

sol ution conprising ethanol than a conparative formnulation, notw thstanding
the fact that "resistance to al cohol extraction”™ 5 can be alternatively or
further def WMOHO&H7P$0r espect to specific enbodi ments of Po®EPIGwentiON.
Wthin the neaning of the present invention resistance to al cohol extraction
can be tested and defined by various "dllcohol extraction tests" which

i nvol ve subjecting the fornmulation to a solution conprising ethanol as
descri bed herein. 10 The term"controlled release matrix fornul ation" refers
to the conposition including the controlled release naterials and the
opioid. Unless specifically indicated the term "controlled rel ease matrix
fornmulation" refers to said fornulation in intact form The term"controlled
rel ease dosdde tere, Fasistangedp slephol exeactign inithe breades semse Fefers emibe pkiliypf 215 t he
opioidinc | : in f in oAb rel ease
matrix for mg’%ngﬁ?o%f}hsﬁﬁésgﬁ Bgmhlge?l Sglgﬁ%t?doﬁalaesgfuggfé%lﬁs@%%n (%r m assmr] eeigr red to
her ei n. Unl esmparstpedoimutaiohynotwitlistaatling thetfact thet fredigante tokicatw] extaction dosage

form' refers t i d.dosa formin.ntact form. The dosage.formcan e.g.
be a tabPet & %Fé a%e?*r ﬁ‘g‘%E‘B‘?’FS‘F@%"e‘&“h rgwftrtgﬁqeggicre&bgglggnﬁ%? iex for mul ati on
]g)r a C?psu: Gn\f‘eﬁﬁ?ﬁf.iWiﬂ:ﬁﬂtﬁehﬂeaﬁifa@tofﬂie|p@é§eﬂteﬂ\&ﬂt;icﬁl rahﬁslstﬂﬁ'e ko Mcdhol erttadfioron | nbt he
ormof multi particul afes.. Resistance to alcohol extraction can, e.g. be
tested by s&s?g%tef_ artdrﬂegmrmaa?va@bol exraptipmtegt” waksh MVOIESERIEFUPBGR) wi th
20% et hanol .thd¥olnfihtidalto BB HEn doﬁlp%ﬂgét_hﬁﬂ)l aPiRbdbed hS@fh. n of Sinul ated
Gastric Fluid (SG-) with 20% ethanol ™ Is by mxing 800 m of 25 SG- with 210
m of 95% et hanol /water (which provides 200 ml ethanol) and taking 900 m
of the mixt h 4oL -er. e 95%
et hanol r’ilv(\),ix I :th%lgeé-p‘; m%%ﬁnﬁﬁg%e%e%%%%g{%}ec?%&H!aggg?e{#so[gg—g %ﬁr{]& e%’ﬁ%ﬁ%ﬁ'al he 900 m
m xt ur e. Resiostraled eel¢ase matedalk end thx bpiatt Unkssspercifdallp inglicatedshetdrnusi ng an

aqueous sol k| gnconprL S} g 4056 elangl.. Y0.2095 AESSRBSTHEF2006/ 000727

The term “controlled release dosage form” refers to the administration form comprising
15  the opioid in controlled release form as e.g. in form of the “controlled release matrix
formulation” or in any other controlled release form as referred to herein. Unless
specifically indicated the term “controlled release dosage form™ refers to said dosage
form in intact form.. The dosage form can e.g. be a tablet comprising the compressed
controlled release matrix formulation or a capsule comprising the controlled release

20  matrix formulation in the form of multi particulates..

Resistance to alcohol extraction can e.g. be tested by subjecting the formulation to
Simulated Gastric Fluid (SGF) with 20% ethanol. A typical manner in order to obtain
“900 ml of Simulated Gastric Fluid (SGF) with 20% ethanol” is by mixing 800 ml of

25  SGF with 210 ml of 95% ethanol/water (which provides 200 ml ethanol) and taking 900
ml of the mixture. The effect of the additional 10 ml of water from the 95% ethanol will
be minimal in the percentages of SGF and ethanol in the 900 ml mixture. Resistance to

alcohol extraction can also be tested using an aqueous solution comprising 40% ethanol.



Figure 1 depicts the in-vitro dissolution results of conpositions A-F of
Exanple 5. Figure 2 and 3 depict the in-vitro dissolution results of
Exanple 9. 5 Figure 4 depicts the crushing test results using a Pill Crusher
or Spoons of Exan(PI e 14 Figure 5 depicts the crushing test results using
Mortar and PESIPHIT8ISOEXanpl e 14 Figure 6 depicts the aPcoEpiooemioract i on
test results of Exanple 14. Figure 7 depicts the al cohol extraction test
results of Exanples 15 to 21 described 2n Exanple 25. 10 Figure 8 depicts
the dissolution profiles in Sinulated Gastric Fluid with 40% al cohol of
Exanpl es 15 to 21 described in Exanple 25 Figure 9 depicts the dissolution
profiles in Sinmulated Gastric Fluid of Exanples 15 to 20 described in
Exanpl e 25 Fi gure 10depi BREEE DESCRESHION DF TRETRARINGS Si nul ated Gastric

Fl uid 40% al cohol of 15 Exanples 22 to 24 described in Example 25 Figure 11
depicts the dissolution profiles in Sinmulated Gastric Fluid of Exanples 22
to 24 descr héh; : PE@&H ke 1 users

somnet i mes trpﬁgl g@ﬁ%@%ﬁgﬁ?ﬁ@@f#&?& y %‘fg‘%f’aﬁbﬁ%gﬁ%@ formul ati ons
to qui cken tHigureemt 3 depins theou-vitrodissoiwtioraresulisaf Exdmple Bonpl i shing this is by

et e gr SRR depiy S st o iy 15y ERUPGseR o bofly S ThubR 0L o™

material , afipuiasatpiabtisenshing tesiredulteusing Moktat dndPestfeaf Exanpleliing. WO
2006/ 079550 PCT/ EP2Q06/ 000727 13 For parenteral or_ intravenous tanpering,
crushed mat éﬂwgﬁgm%ma?%@em@wwdﬁu Ogé’f"éﬂ’?%“th heating and filtered

into a syringgd PHediéth BfelalcdRol extraction test results of Examples 15 to 21 described in
Example 25.
10  Figure 8 depicts the dissolution profiles in Simulated Gastric Fluid with 40% alcohol of

Examples 15 to 21 described in Example 25
Figure 9 depicts the dissolution profiles in Simulated Gastric Fluid of Examples 15 to 20
described in Example 25
Figure 10depicts the dissolution profiles in Simulated Gastric Fluid 40% alcohol of

15  Examples 22 to 24 described in Example 25
Figure 11 depicts the dissolution profiles in Simulated Gastric Fluid of Examples 22 to
24 described in Example 25

DETAILED DESCRIPTION
20
Drug abusers sometimes try to achieve euphoric effects by manipulating drug

formulations to quicken the onset.

The most rudimentary way of accomplishing this is by crushing the dosage form into a
25  fine powder in an attempt to make the active ingredient more available. Oral abusers
chew and/ or swallow the material, and nasal abusers crush the formulations for

snorting,



In addition to the aforenentioned "direct tanpering” techniques, nore
determ ned 5 abusers can al so use various kinds of "kitchen chem stry" in an
attenpt to conpletely isolate the active ingredient froma fornul ation
matri x. One nethod involves one-step extractions into conmonly avail abl e
nmedi a such Vé@208608F500r et hanol and mixtures thereof. 1G’CITfFP€@%{°&q7ﬁ7

enbodi nents, the present invention is directed to a controlled rel ease
dosage formconprising a matrix conpri® ng a pharnaceutically acceptabl e
salt of an opioid analgesic in a controlled release material; wherein | ess
than 25% or less than 20% of the opioid salt is released after 1 hour of
in-vitro dissolution of the dosage formin 500 mnm and/or 900 m of

Si nul at ed Gt parentétaliordntrdviehoud @2meting ralshedshateria idfoheimpadiadobed in 15 ( basket)
apparatus at 100 rgm at 37 degrees Co. In certain such enbodi ments, at |east
5% or 1096dﬁ?ﬂ?ﬂ&aﬁﬂpﬁﬂgﬁéﬂ$gﬂW@P8333@3 d¥FtRese di ssol ution conditions.
In nore detail: In certain such enbodi nents, the present invention is
directed to a controlled release dosage formconprising a plurality of
matri ces conpafditipptothefaremgatiqned cdirecttamperingp teghniguesemere deterpinerh oi d

anal gesi cq | LRk ' : | odi nent s,
the pr esgsnt rbibgi\;/egsﬁ({%gﬁbius dﬁlrI i?gﬁltag% @gghglg%}qe?ﬂé eg{ éﬁ&e&g@g& 8%1 1gegﬂwf)or m

conpri si ng aiselett texactivnperedientdran pfoanniataunitoal Ope methep inblves smetatepof an

opioid analgesic in a pharnaceuti.call.y acceptable excipient: and a |ayer
Copr i si ng AURgRDS BrT eipoE atalebig Beoi sfthas B atednpl Bidmengl 1 . 1
certain suchhes#fodi nents, the present invention is directed to a controlled

rel ease dosage formconprising a plurality 25 of matrices conprising a
pharmaceutically acceptable salt of an opioid analgesic in a

phar macew i CalckyaiR GGBRIABS, tRXSrbRhEiNentiGhE dfedtay Bl GARBIIEdIEIBEE Bosagt 1 ol | ed
rel ease material disposed about each of the matrices. In certain such

enbodi ment s fore comprising 3 watrik pEpHEng rehageacewionly atvaptrlle saltofeppioll | ed WO
20067 079550 bl R0kt dleast Maeital dEreliPibds'tian 394]t R il 2% G does not
e an o(l y W)

cont ai n nor , preterably
the opioid salt is released after 1 hour of in-vitro dissolution of the dosage form in 500

ml and/or 900 ml of Simulated Gastric Fluid with 20% ethanol using a USP Apparatus I
15  (basket) apparatus at 100 rpm at 37 degrees C°. In certain such embodiments, at least
5%, or 10% opioid analgesic is released under these dissolution conditions. In more
detail: In certain such embodiments, the present invention is directed to a controlled
release dosage form comprising a plurality of matrices comprising a pharmaceutically
acceptable salt of an opioid analgesic in a controlled release material. In certain such
20 embodiments, the present invention is directed to a controlled release dosage form
comprising a matrix comprising a pharmaceutically acceptable salt of an opioid
analgesic in a pharmaceutically acceptable excipient; and a layer comprising a
controlled release material disposed about the matrix. In certain such embodiments, the
present invention is directed to a controlled release dosage form comprising a plurality
25  of matrices comprising a pharmaceutically acceptable salt of an opioid analgesic in a
pharmaceutically acceptable excipient; and a layer comprising a controlled release

material disposed about each of the matrices.

In certain such embodiments the controlled release dosage form comprises a controlled



whi ch does not contain nore than 20 % (by wt) Ce to C36 aliphatic al coho
selected fromthe group consisting of stearyl alcohol, cetyl alcohol and
cetostearyl alcohol. 5 In certain enbodi nents, the present invention S
directed to a controll ed rel ease dosage forn1conprisin an opi oi d ?nalge3|c
and a cont r¥PRYE7BFase material; wherein the ratio ﬁ e o

opi oid anal gesic released after 1 hour of in-vitro dissolutlon of the

dosage formin 500 mM and/or 900 m of B nulated Gastric Fluid with 20%

et hanol using a USP Apparatus | (basket) apparatus at 100 rpm at 37 degrees
Cto the amount of 10 opioid analgesic released after 1 hour in-vitro

di ssolution of the dosage formin 500 M and/or 900 m of Sinulated Gastric
Fluid with OSdeedehnzatmx fmﬁlagorawhiﬂ?ddqsmat@hmm thore (tzadises ()Jyanp@mralﬂy at 100 rpm

at 37 degrees s 2:1 or.less. .or t baut 2 | ess or
less than abBlf ?Loeémitco '%mimébmligj fbd'wﬁ?gézg g%%lpgéﬁfiwi l19'61"?7‘ﬁdcertal n
such enbodi figntit, (frédiﬁ;ohﬂmg of ktBary1 diohbl)beétylraliohél and cEloféakyl@iicoboll. 15 In
certain such enbodi nents the controlled rel ease dosage form conprises a

controlled release matrix fornmul ati on whi ch does not contain nore than 15%

(by wt), Prefceah Xm‘:éfﬂgﬂgﬁh% o st m%?ﬂ%ﬁis'ﬁu‘gaédato N@RireikdR1chy d%%e Cl2 to

C36 aliphatic al coho fromthe gf consi sting of stear
al cohol , cet Wnaommmg aamlcu@wégeemaydaenmu releag marter@é,rwmrmnm@m ment s

t he present %lﬁ%{ N per neabl e
t her nopl astl %ér‘rlg'&f 101 ﬁ’?a?%e‘lgllc rélg ﬂ%ﬁ'@q’nﬁf (r’flal{(l“ %’F%Qﬁonﬁ%@he

manuf act ure cbdsagerfomomcﬂoo ndmnﬂ/bnmmdl asfeSnﬂmlaed KBastric Eluﬁd)withl Regsietandlasingpar t

resi stance to . al.cohol raction, dfor latjon after 15 m nutes
Chaking i n 4BUSPapRaRun CRI5E By 08 roe Bl SoBR RO APRntE! o 11 ¢

Fl ask Shaker o;w@id@ha@iic rsleése@hﬂéqthpmﬁ.@@o d@s%ﬁitlbh 3f theAssaRe forH i YO®mI el eases

| ess than 35 % of opio ertain such enbodi ments _said fornulation

rel eases | esandfgrgA0 E@OBEIHWW@ %@fce‘?l\"éd"“lh@fsetbm,n“%@ o8P Appratugl sal t, or
from 15 to 2g,%eHRbRirsush1bo piPartH RSN 2HCHERSOREY RAPABE 2:1; 1.5:1

or less or less than about 1.5:1; or 1:1 or Iess or less than about 1:1. In certain such

embodiments, the lower limit of this ratio is 0.5:1 or 1:1.

15
In certain such embodiments the controlled release dosage form comprises a controlled
release matrix formulation which does not contain more than 15% (by wt), preferably
which does not contain more than 20 % (by wt) C;2 to Css aliphatic alcohol selected
from the group consisting of stearyl alcohol, cetyl alcohol and cetostearyl alcohol.

20

In certain embodiments the present invention is directed to the use of a sparingly water
permeable thermoplastic polymer as controlled release matrix material in the
manufacture of an opioid controlled release matrix formulation to impart resistance to
alcohol extraction, wherein said formulation after 15 minutes shaking in 40 % ethanol at

25 room temperature using a Stuart Scientific Flask Shaker Model SF1 set at 500 to 600
oscillations per minute releases less than 35 % of opioid. In certain such embodiments
said formulation releases less than 30 %, more preferred less than 25 % of opioid salt, or
from 15 to 25 % opioid salt.



15 In certain enbodi nents the present invention is directed to the use of a
hydr ophobi ¢ material polynmer as controlled release matrix material in the
manuf acture of an opioid controlled release matrix fornulation to inpart
resi stance to al cohol extraction, wherein |less than 25 % of the opioid is
rel eased af Wéx2086/{83%0 of in-vitro dissolution of a dosagecEPmosmmerTpri sing
said formul ation in 500nl and/or 900 m of Sinulated Gastric Fluid wth 20
% et hanol using USP Apparatus | (basket)s operating at 100 rpmat 37 C. In
certain enbodi nents the present invention is directed to the use of a

hydr ophobic material as controlled release matrix material in the

manuf acture of an opioid controlled 10 release matrix formulation to inpart

resistance If?c@ﬂt&ﬂ'%ﬁbocﬁ%kﬁ@%d ?f@senY"ﬂ'ﬁrE@coﬂ it i@ 1o0th8Tust BE adiyRIGBhotdd 0PI Oi d

rel eased after our of 1n-vi di ssolution of the dosage form conprising
sai d for mul andtesial pely@eOasaediroliedselgasel maffix Siatanipbinghie @asuip¢tiremfiandpidid h 20 %

et hanol usi
t he anmount L é%ig?ml%g?%l gﬁa’lﬁg@gﬁ%& og'r%%h%nour feﬁéeﬁého}%& ssgl}' q%t}cg%n of t he
dosage for mlmmmlﬁl%gf&moqholﬁ i§ miemécbﬁﬂeom hnur &an-viarvddissoluBion ofrh dodag&i nul at ed

N

di scl osed heﬁlﬂim%tehﬂnmslﬂg@smmﬁmmx QEuSIENt) dperatingT& 100 ¥pm @OIMNC.Si ng the
opi oi d anal gesic and the controlled reI ease material; a plurality of 20

matrices conprising the opioid anal gesic and the controlled rel ease

terial; i |1
material; a RkfiliX endbd hﬁ'tﬁ@pﬂe%t%ﬂ‘eﬂidﬁﬁ%&@&i&th@ﬂﬁg?frgﬁﬂf@ geuitically

accept abl e exci pirent and a | ayer conprising a control ease nateri al
di sposed abomterualhes eratrolled; rel@nsemqmuumalemlyn&femamafamurﬂed apopid sontepliedhe opi oi d

anal gesi f . h pil.ent r

compr o1 g acsBePREBES R0 ipRFERRARYF ABHEL Brlllion, Wbecfh 4P ¥R
matrices.  2be dpbunt lof splmcb releascdmﬁertl heur o 11exmlouﬁssumnorh lDf derdosage form

enbodi nents, the .dosage form ca | O d n,osnotic
core with a SCEWMSEE ﬁ%‘gﬁlr@"w%wgb& %‘F g@rfﬂaf?f? Hlﬁteé ‘%mg &6‘5&@& °form can
have an optdtignal usBRSSESEWRparktQs I Qsasiet) dppatetul YETOP pin dt 3@ °gPioGhélaaik gesi c
upon
P of opioid released after 1 hour of in-vitro dissolution of the dosage form comprising said
15  formulation in 900 and/or 500 ml of Simulated Gastric Fluid with 0 % ethanol using an

USP Apparatus I (basket) apparatus at 100 rpm at 37 °C, is less than about 2:1.

In any of the embodiments disclosed herein, the dosage form can comprise a matrix
comprising the opioid analgesic and the controlled release material; a plurality of

20  matrices comprising the opioid analgesic and the controlled release material; a matrix
comprising the opioid analgesic and a pharmaceutically acceptable excipient and a layer
comprising a controlled release material disposed about the matrix; or a plurality of
matrices comprising the opioid analgesic and a pharmaceutically acceptable excipient
and a layer comprising a controlled release material disposed about each of the matrices.

25  This list is not meant to be exclusive.

In certain embodiments, the dosage form can comprise an opicid analgesic in an osmotic
core with a semipermeable membrane surrounding the core. The dosage form can have

an optional passageway for osmotic delivery of the opioid analgesic upon



WO 2006/ 079550 PCT/ EP20061000727 16 admnistration. In certain enbodi nents
of the present invention, the controlled release material conprises a

hydr ophobi ¢ material, preferably an al kylcel |l ul ose, and nost preferably 5
ethylcellulose. In certain enbodinents of the present invention, the
controlled rel ease material conprises a sparingly water perneable

t her nopl ast O 98VA/ASP, preferably an al kyl cel | ul ose, anBCTEBtoo@eef®Er abl y
ethylcellulose. In certain enbodi nents of the invention the above said

hydr ophobi ¢ material or said 10 sparindiéy water perneable thernoplastic
polymer is used to inpart resistance to alcohol extraction as described
herein. The enbodi nents descri bed bel ow provide a nore detailed description
of the use of said hydrophobic material or said sparingly water perneable

t her nopl ast i,gmRRA®L.S tO inpart resistance to al cohol extraction. 15 In
certain enbodi nents, the ethylcellulose is present in a weight amount of at

| east 40% at |east 45% at |east 50% at |east 55% or at |east 60% of the

LT X OF T bl PeroRim G\ e AN AN, Sl gk e S present i

a wei ght anount nost nost S or at most the matrix or
matrices. Z@Ompnmeat’nadmplmbtmdatcmhtpmfemulylan e&ghellulmmﬂmm prsfediblyect ed to the

use of aIkyI r celul n.,.a nt from5 to
50 5% ( by Swi P fel et Breer B o Bels SEAY it VPR s PordfRuBRIMe L0V £ om
10 to 50 % (niteritt domp¥ized a ﬂfaﬂﬂgly ﬁrbﬂeypefdhezi‘ﬂléﬁeﬁﬁbpfh'itlc Polyrhet, preferadly dnhe
controlled release matrix fornulation. 25 In certain embodi ments the present
i nventi on i $lkyicellpssyandymes; arefeerbly, thlélﬁﬂl)‘/'bs%el | ul ose in conbination with at
| east a second controlled release matrix material selected froma

pol ymet hacryl ate pol preferably a neutral water-insoluble poly (ethyl

acrylate, recénain em quawrya efitks invantion thewbove\sgid 2gdweplgbdoBaterdpr &P 006/ 000727
17 10  sparingly water permeable thermoplastic polymer is used to impart resistance to alcohol

extraction as described herein. The embodiments described below provide a more
detailed description of the use of said hydrophobic material or said sparingly water

permeable thermoplastic polymers to impart resistance to alcohol extraction.

15 In certain embodiments, the ethylcellulose is present in a weight amount of at least 40%,
at least 45%, at least 50%, at least 55% or at least 60% of the matrix or matrices. In
other embodiments, the ethylcellulose is present in a weight amount of at most 70%, at

most 80% or at most 90% of the matrix or matrices.

20  In certain embodiments the present invention is directed to the use of alkyl cellulose,
preferably ethyl! cellulose, in an amount from 5 to 60 % (by wt) of the controlled release
matrix formulation, preferably from 10 to 50 % (by wt), most preferably from 20 to 45
% (by wt) of the controlled release matrix formulation.

25  In certain embodiments the present invention is directed to the use of ethyl cellulose in
combination with at least a second controlled release matrix material selected from a
polymethacrylate polymer, preferably a neutral water-insoluble poly (ethyl acrylate,
methyl methacrylate) copolymer.



In certain enbodi nents, conprising an al kylcellul ose, the controlled rel ease
material further conprises a polynethacrylate polyner in a weight anount of
at least 5% at least 10% at |least 15% at |east 20% or at |east 25% of

the matrix or matrices. In other enbodinments, the poly pol yrmer
i s present Wh206/0@FYht anmount of at nost 5 30% or at ﬁ&@%@@gﬁhe mat ri x

or matrices. In certain enbodi nents congr|5|ng al kyl cellul ose, preferably
ethyl cellulose, the controlled release& matrix fornulation further
conprises a polynethacrylate polynmer, preferably a neutral water-insoluble
poly(ethyl acrylate, nethyl acrylate) copolymer in 10 an anount of 5 %to 66
% (by wt), preferably 15 %to 50 % (by w), nore preferred 20 %to 45 % (by
wt) and m)stInmemﬁneemb@tlimsnt%cbmptiﬁng*/ex(dﬂyylwl)ﬂoeef thelventraiedreledse thategigb as e

matri x formu i on n _one, as controll dre L maceu i cal
or mi at | on. DS gRgtes R REHBRAFg S ster Bl P RETEAT B RO iy
i nclude a neiys atlemlly%ﬁithydstmawmsastzmmemm&mﬁfawoag dh othepol yrrer and
an active ingredient. The ru ber-I [ ke character,stic¢s of thlg pol y

provi de mul t?mhs’émn&ﬂlétpéévnmﬂ&w ASRSNERAT 1S Presert B P NS amAent o ﬁtﬁw&s. bI e
W thout  bregjs} Qﬂa“ﬁ&(#3§%%f|&{eqﬁﬁﬁﬁgﬂma&1@e§| lient. 20 In one preferred form

the nulti particulates may be conpressed by hand between two rigid
surfaces, for exanple a coin and a tabletop or between two spoons, w thout

breaki ng. Th | Y reak or
shatter and @é:@}&lhgmgﬁ(’l)&’egtgass r’@g%ﬁﬂq% réf?%bl?"é{h ri glluﬁ)g‘% senape 25
Rubb;ar y char emtrellédatlease dmhffamphtmm futﬂbarsba%:ﬁses b polyarhacrylategrobeer) esi st ance
is of especi ce for S, cont ai nin pLoj d.anal gesics or

ot her acti vep#‘@bg}c)ﬁ ‘é‘?‘i‘%ﬂl w ﬁPq‘gH? ‘gﬂﬁﬁhg&"’?%"" iacr?‘hge)f; T'ihsi st ance
of DVEfEHOEdMﬁdmtw%ltﬁub%éb?vﬂf piefi@ably wmblsomg@wpen&e?nmaaoed by
shaki ng a dosage ampunt of multi particulates in and et hanol, for

exanpl e 40% &ttp4hah (bywd sasiopess prefectsd REY o5 3o 610w pbthe cangrolled release

matrix formulation.

In one aspect, the controlled release pharmaceutical formulation may be obtained or is
15  obtainable by melt extrusion and may include a neutral poly(ethyl acrylate, methyl

methacrylate) copolymer and an active ingredient. The rubber-like characteristics of this

polymer provide multi particulates which typically are elastic and compressible without

breaking, and are preferably resilient.

20  In one preferred form, the muiti particulates may be compressed by hand between two
rigid surfaces, for example a coin and a tabletop or between two spoons, without
breaking. The multi particulates may be distorted but may not break or shatter and may

ideally reassume more or less their original shape.

25  Rubbery characteristics help impart resistance to tamper. Tamper reéistance is of
especial importance for products containing opioid analgesics or other active ingredients
which are subject to abuse. The tamper resistance of preferred multi particulates of the
invention can be demonstrated by shaking a dosage amount of multi particulates in water

and/or ethanol, for example 40% etharol.



When tested in this way, preferred nmulti particulates will show at | east one
of the follow ng release characteristics of active agent: 15 m nutes
shaking in water at roomtenperature: |ess than 15, |ess than 10%rel ease of

5 active agent, preferably less than 7.5%rel ease of actiy e re
pr ef er abl y%"é%@‘ Wa® 5%rel ease of active agent, for efzfr:’ﬁfpggﬂf%m?‘g%%

rel ease of active agent. 5 mnutes standing in water at 50C foll owed by 15
m nut es shaking at the sane tenperatur]ss. | ess than 20% rel ease of the
active agent, preferably |less than 15%rel ease of active agent, nore
preferably |l ess than 12%rel ease of active agent, for exanple 4 to 10 12%
rel ease of active agent. 5 mnutes standing at 75C foll owed by 15 m nutes
shaking at the sanme tenperature: |ess than 25%rel ease of active agent,

preferably legss thapn 20%rel egse pf active age e preferably | ess than
15% r el ease @'ﬁm’atﬁ%lfc{}é%HEJgﬁY’,pr%?S?e@%ﬁﬁﬁﬁlcﬁﬁteggﬂﬁ 3”;1'3?‘3 tsoé‘e8fthe active agent.
15 5 m nut esfoRévARg tel@sea¢hatdofdfisticalolf @tRe agent: 15 m nut es shaki ng at the same

tenperature: _less than 30" % rel ease of active agent, preferably |ess than
25% r el ease bYMigEES ?)"é‘adéééfh'ﬂ’?ter %?@FF@F@P%WW’@%@%I%@@@(V?@{%% of

active agentaciifdd eﬁ),(ﬁt?}%ga?hl}%ssltﬁm?ﬂ%%rralaééﬁﬁacﬂ% ag'é?xfﬁ imtPe Arefdbly 1és thlaNUL €S

shaking in 40% ethanol roomtenperature: |ess an 35%rel’ease of active
20 agent, prBhealeass of dcbvssagentafor spample ] .8 ixEoaslease of activeagent., nore preferably

| ess than 25%_.r el i ROG fLor (%?.ggg % 1 el ease of
active agents/wufeg(;%zcﬁl%?{éll‘g&ljt%got arrg(ge“rmdrbg's1 |55 ancéeﬁlggliﬁtrag?%?&rﬁoée{j mul ti
parti cul at estemperttne: less/had 2094 release oftke aitive ageht, ptefetalily lssithar df%omeeare dosage

amount of nulti . particul ates. t rinding.,in a 5 .nortar .and stle with 24
Cotati ons of SherreTeey Bod peterBly s B 1 24relen o sridp et BEkaRPEL S ¢ o 45
m nut es. 10 helBoRibatSofattiRtdgbme agent extracted can then be determ ned by

HPLC and detection UV for instance at 210 nm wavel ength. WO 20061079550
PCT/ EP2006 109 nimntes 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.

15 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

20  agent, preferably less than 30% release of active agent, more preferably less than 25%

release of active agent, for example 15 to 20% release of active agent.

Alternatively, the tamper resistance of preferred multi particulates of the invention can
be demonstrated by subjecting a dosage amount of multi particulates to grinding in a

25  mortar and pestle with 24 rotations of the pestle and the product placed in 900 ml water
at 37°C for 45 minutes. The amounts of active agent extracted can then be determined by
HPLC and detection UV for instance at 210 nm wavelength.



When tested using this nethod, preferred nulti particulates according to the
i nvention wll show the follow ng rel ease characteristics of active agent;

| ess than 12. 5% rel ease agent, preferably |l ess than 10%rel ease of active
agent, nore preferably less than 7.5% release of active agent, f exanpl e
2 to 7.5% ™D aKeBTISH0 active agent. 5 In a further net ho&’,c'r?srfé"qﬁ%"gé’r

resi stance of preferred nulti particulates of the invention can be
denonstrated by crushing a dosage amount? of nul ti particul at es between two
spoons or in a pill crusher, such as a Pill Pulverizer as sold by Apex

Heal thcare Products, and then extracting in 2 ml water heated to boiling on
a spoon and filtered off. 10 The anmpunts of active agent extracted can then
be det er m newhdiedtdd Wsingnhis drthed! preferredyuiki\paftiznlaics adcarding tattheihOention

wavel ength. When test ysing this method, preferre | ti rticul ates
accor di ng td”vl\ﬁﬁgo‘?’ ﬁ\?éﬁ?‘i“ﬂ?g regﬁa‘fel chagaeisr “ﬁ%°ff%F‘T’%%"Wg?ersg%ﬁ&%l%?%ﬁﬁlfaéﬁt eristics
of active aggait; preffublylibdthad 10% felcRie@AsQive hgend, 16 bieRatdP BRI thaP?.8%cer abl y

| ess than 15%rel ease of active agent, npre preferably less than 5%rel ease

of active adeitse of aqtivesganb fer example3dg / SPessleasesf agiveiag@ntagent . For i nparti ng
such tamger resistance, the present invention may include the use of a
neutral poly(ethyl acrylate, nethylacrylate) copolyner in the preparation of
a 20 phar nadsatfurtter methodathetainper resistance of preferred msitippacticuiatestod thegnveniomeut r al

oly(ethyl acrylate I hacryl at e) caopolyner. be incorporated
\I?vi tK(t heyactcla{}ég |de %Eﬁ%&yc"}]ﬁrﬁgﬂ%&qﬁéﬁﬂ%ﬁ ogﬁrfulqﬂaré%ﬁ?qé bhe ?‘?ng?gent s of
the ﬁresent s'paMfsrd:Tr iroefq;illtchlehl%mdgeslefkiﬂmufv;ﬁidﬁef deJl}smAbeﬂg%?athca%hbi nder in a
wei ght amount at | east o at ast 5 or _ at, | east 00 e matrix or
Tt 1 ces. | HPTaSeLy st hedorrasting i 2 il vgten Bestedita b?lﬁin&%ﬁw aa%@hﬁfd - at nost
7% or afg mﬁtmﬁwgﬁgfa&ib@aﬁi &tracted cdrBhér BelRterhed By HRLD 80 8QEkIRNT S, the
bi nder is a hydroxyal kyl cel Tul ose such as hydroxypropyl cel | ul ose or

hydr oxypr opyd¥heY Hgr ipsnice ptdd 8 mmwayglengttn 79550 PCT/ EP2006/ 000727

When tested using this method, preferred multi particulates according to the invention
will show the following release characteristics of active agent; less than 27.5% release of
15  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.

For imparting such tamper resistance, the present invention may inciude the use of a
neutral poly(ethyl acrylate, methylacrylate) copolymer in the preparation of a

20  pharmaceutical formulation to provide resistance to tamper. A neutral poly(ethyl
acrylate, methyl methacrylate) copolymer may be incorporated with the active ingredient

in the formulation.

In certain embodiments of the present invention, the dosage form further comprises a

25  binder in a weight amount of at least 1%, at least 3%, or at least 5% of the matrix or
matrices. In other embodiments, the binder is in a weight amount of at most 7%, or at
most 10% of the matrix or matrices. In certain embodiments, the binder is a
hydroxyalkylcellulose such as hydroxypropylcellulose or
hydroxypropylmethylcellulose.



20 In certain enbodi nents of the present invention, the dosage formfurther
conprises a plasticizer in a weight anount of at |east 3% at |east 5% at
| east 15% or at |east 25%of the matrix or matrices. In other enbodinents,
the plasticizer is in a weight anobunt of at 5 npbst 30% é g 40% of
the matrix VWO 207958ks. In certain enmbodi nents, the pl as[’tqor@'?@ %’%ﬁ‘% 7

melting point of at least 80 C. This helps to mnimze the dissolution of
the dosage formin hot water in an atteapt to liberate the opioid anal gesic
contained therein. In certain enbodi nents, the plasticizer is 10

hydr ogenated castor oil. A hot water extraction test nmay be perforned as
foll ows: Place one dosage unit of each drug product into two separate gl ass
scintillation vials and label the vials | and 2. Add 10 nlL of extraction

I tt ch I fied, t ter.bath set 15
o o Speci | BFeTHRERAT AR OEke prstns e B ghoess frm e SRt hot n vi al s

on a | abor apiaditizeF el welsht a@burk BBkteEaseIV, dt RIAR\SS6, \ut Rbst l15%Bf it 1ch& 29%90ft es and
vial 2 after 120 m nutes. Sa | es_at roomtenperature are placed directly

onto the shathematixordagtriggsyl cohpdimenis theplagiicizenis ima UF'@“{\%“%‘ fi# 9% anount
of the opgoi Qlo&%'%.gGFéthos?«@O%‘Shﬁé‘ﬁl%%x%nﬁ% 120 m nutes shaking, based on

the total anpunt of opioid in the tested controlled release fornulation or
dosage form to the wei ght% anount of opioid analgesic released at RT 120

m nut es shaking,. bas d on nunt
controlled r!ﬂ‘% efno ﬂ%ﬂ'}e fsr@eplsﬁr‘% gr?%t nr%p%glt%%lemédgg:s,fhg?%? rably 1
or less or fhfingize ﬂmhssalﬁudﬂbfmtmrdoaagﬁ fauciln hetrvatel umnhﬁem;heo libdrato thef t he

wei ght % anount, of the opi o0i,d .anal, rel ea ed at C,. 15 .m nut es shaki ng,
based on t he°pigidgnal §Fﬁ5%§’ﬂ’t36‘¥°d§m'? CFF“P?IE‘“ ?ﬁtlﬁ’leréEi rel ease

f or mul at ijgn %_drg%ﬁa@@cm{,w. to the wei ght% armunt of opioid analgesic
rel eased at 15 m nutes shaki ng, based on the total anmount of opioid in

t he WD 20061079550 PCT/ EP2006/ 000727
A hot water extraction test may be performed as follows: Place one dosage unit of each

drug product into two separate glass scintillation vials and label the vials 1 and 2. Add

10 mL of extraction solvent to each vial. If specified, place the vials in a water bath set
15  to a specified temperature (50, 75 or 100°C) for 5 minutes. Place both vials on a

laboratory wrist-action shaker and remove vial 1 after 15 minutes and vial 2 after 120

minutes. Samples at room temperature are placed directly onto the shaker.

In certain such embodiments the ratio of the weight% amount of the opioid analgesic

20 released at 50°C, 120 minutes shaking, based on the total amount of opioid in the tested
controlled release formulation or dosage form , to the weight% amount of opioid
analgesic released at RT 120 minutes shaking, based on the total amount of opioid in the
tested controlled release formulation or dosage form is 1.2 or less, preferably 1 or less or
0.9 or less.

25
In certain such embodiments the ratio of the weight% amount of the opioid analgesic
released at 75°C, 15 minutes shaking, based on the total amount of opioid in the tested
controlled release formulation or dosage form , to the weight% amount of opioid

analgesic released at RT 15 minutes shaking, based on the total amount of opioid in the



21 tested controlled rel ease fornmulation or dosage formis 1.2 or |ess,
preferably 1 or less or 0.9 or less. In certain such enbodinents the ratio
of the wei ght% anount of the opioid analgesic 5 rel eased at 100C, 15 m nutes
shaki ng, based on the total anpbunt of opioid in the tested controlled

rel ease for Wil 206/98550r dosage form, to the wei ght % anouptT@pP20000000 3

anal gesic rel eased at RT 15 m nutes shaki ng, based on the total anount of
opioid in the tested controlled releasy formul ation or dosage formis 1.3
or less, preferably 1.2 or less or 0.9 or less. 10 In certain such

enbodi nents the ratio of the weight% anmount of the opioid anal gesic

rel eased at 100C, 120 m nutes shaking, based on the total amount of opioid
in the test e ' . :

w6l ght 9 ampoge P e Bfket SRRl B B 12 IS Lo i b g,
based on thd.Q otleds. anount of opioid in the 15 tested controlled rel ease
formul ati on or dosage formis less than 2, preferably 1.5 or less or 1 or
|l ess or 0.9 or less. In certain enbodinents the anmount of the al kyl

cel lul ose, [neérelifick embbdimente tHeuthtivsst the Weight Bsndulbef tBOoPioid hyalydsic,

preferabl Iess han 15 % (. st preferred less_than,1 % 0 (by w)
but m)re @9& 0\&5 ek, m%ltﬁ;gﬁ’é’ﬂﬂgmr%é’iefi@ﬂ thedptalarpount of omjoid i on. In
more det all cohﬁo1feu%1e&elf5raiurhusﬂ‘epws?a%ﬁa Pc&ﬂ{e%éiéﬂt% Iuh&nﬁbkaﬂlmael | ul ose,
especially ethyl cellulose, is used in the formof particles or aqueous

al kyl cel | ulanelgesis esisesediapRE. 15 npigutesshaking besedenﬂwot@bm@nnbg@pgmd iith¢ es, the

et hyl cellul I t cP when
measured in gﬁ@ {ég&ﬂperd? ;lgélsgg% zat‘@‘ ?ﬁ&gr%*%ﬁrf] gigor 1€§|§ %fg'{ab tleérjor\al\nésgh a

sol vent of 88 0%drdéssene and 20 % al cohol. Preferably, the viscosity is in

t he rangﬁvéf 18 to 110 cP and nost preferred in the range of 41 - 49 cP. A
suitabl e 20061079550 PCT/ EP2006/ 000727 22

In certain such embodiments the ratio of the weight% amount of the opioid analgesic

released at 100°C, 120 minutes shaking, based on the total amount of opioid in the tested

controlled release formulation or dosage form , to the weight% amount of opioid

analgesic released at RT 120 minutes shaking, based on the total amount of opioid in the
15 tested controlled release formulation or dosage form is less than 2, preferably 1.5 or less

or 1 orless or 0.9 or less.

In certain embodiments the amount of the alkyl cellulose, preferably ethyl cellulose, is
less than 20 % (by wt), preferably less than 15 % (by wt), most preferred less than 10 %
20  (by wt) but more than 5% (by wt) of the controlled release matrix formulation.

In more detail: In such certain embodiments preferably the alky! cellulose, especially

ethyl cellulose, is used in the form of particles or aqueous alkyl cellulose dispersions.

25  In case of ethy! cellulose particles, the ethyl cellulose has preferably a viscosity in the
range of 3 to 110 cP, when measured in a 5 % solution at 25 °C in an Ubbelohde
viscosimeter with a solvent of 80 % toluene and 20 % alcohol. Preferably, the viscosity

is in the range of 18 to 110 cP and most preferred in the range of 41 - 49 ¢P. A suitable



ethyl cellulose is provided by Dow Chem cal Conpany under the trade nane

Et hocel TM Standard 45. An alternative ethyl cellulose is Ethocel T™
Standard 7. In case of aqueous ethyl cellulose dispersions, a dispersion of
ethyl cellulose 20 cP with 5 dibutyl/sebacate, anmoniunh | eic
acid and coY® ¥e815¥nhydrous silica is preferred, whi cl’r’qyr 2 oﬁdﬂbfe under
the trade nanme Surlease TM E-7-7050. In_certain enbodl ments the present
invention is directed to the use of eth%le cellulose in conbination with at
| east one pl asticizer or second controlled release matrix material 10
selected fromCl2 to C36 aliphatic al cohols and the correspondi ng aliphatic
acids, preferably stearyl alcohol, cetyl al cohol and cetostearyl alcohol and
t he correspmnhyl pglulose fsqmwndar’uj[pmzb@hémrcalalmqbsnyalmdlemhxtmdmntermhmh‘ wher ei n

t he amount g t o al.i atic acid is preferably
at least 5 )%“"ﬁﬁée“ W&HV“-E%% 8‘;2-‘?03?(6‘ }%‘C’cftna%\tf“;)‘i] re preferred at | east
15 % (by wt) and nost preferred 20 %to 25 % (by wt) 15 of the controlled
rel ease matrix formulation. In such certai n enmbodi ments of the [nvention,

the dosage flBrasehpaueawRRtid sellulpse dispersions,a digpersipn pleathy]os! %ﬁeﬂarcwé'hand/ or
the fattys al eertﬂrsebéchtla'a%ﬁoﬁmhmlae ereelamala{mamﬁm s sifisa 1@F anul ating

aids, lubricants, dyes | om ng nts and asticlzers. 20 Lactose, glucose
or sacchar osmsfegtdmbledds Wdahlhemderﬂﬁymadﬂ I}asmselsleasm CEetf9¥t al line cellul ose,
cel l atose, sugar alcohols such as sorbitol or mannitol, polysoluble calcium
salts |ike cal ci umhydrogenphosphate, dicalcium or tri cal Ci urrphosphat may be
used as fi | neegain 2mb&timents tie prespntbrﬁv&mﬂeld isadiregted tuthatuse gf ethyl. cellulose in

1 9 SDCLESDahud b8 4 SLCEH Ueblied 824 SSLSE RIS RADSELAT O 0
or lubri g@nt &lecd AR Q 4955 dphatePABHMOMU’ the cotsponding aliphatic acids,

preferably stearyl alcohol, cetyl alcohol and cetostearyl alcohol and the corresponding

stearic and palmitic acids and mixtures thereof, wherein the amount of Cj; to Css

aliphatic alcohol or aliphatic acid is preferably at least 5 %, more preferred at least 10 %

(by wt), more preferred at least 15 % (by wt) and most preferred 20 % to 25 % (by wt)

15 of the controlled release matrix formulation.

In such certain embodiments of the invention, the dosage form may comprise, besides
the alkyl (ethyl) cellulose and/or the fatty alcohol, fillers and additional substances, such

as granulating aids, Jubricants, dyes, flowing agents and plasticizers.

20
Lactose, glucose or saccharose, starches and their hydrolysates, microcrystalline
cellulose, cellatose, sugar alcohols such as sorbitol or mannitol, polysoluble calcium
salts like calciumhydrogenphosphate, dicalcium- or tricalciumphosphat may be used as
fillers.

25

Povidone may be used as granulating aid.

Highly-dispersed silica (Aerosil®), talcum, corn starch, magnesium oxide and

magnesium- or calcium stearate may preferably be used as flowing agents or lubricants.



Magnesi um st earate and/or cal cium stearate can be preferably be used as

lubricants. Fats Iike hydrogenated castor oil can also preferably be used.
5 According to such certain enbodinents, a forrmulation is especially
preferred which ri ses ethylcellulose stearyl alco m
stearate aé"(PEﬂS’FPP ?rﬁ) | actose as filler and provi doneq’g}s E gr}aaﬁﬁ’wjatl ng

aid. In certain such enbodi nents the prgfent invention the controlled

rel ease matrix 10 formul ati on does not Tonprise a neutral water insol uble
poly (ethyl acrylate nmethyl acrylate) copolynmer and/or a poly(neth)acrylate
tri met hyl ammoni ummet hyl acryl ate chl oride copolyner. In certain such

enbodi nents of the present invention, the hydrophobic material is an 15
enteric polyner. Exanples of suitable enteric polynmers include cellul ose
acetate pht \% | acet at e
e thal ate ’?Q“%%@'P AHIR QA?yLrg%{eQés{e Sh l:ﬂ:ﬁ?e?ab%hﬁeh?sle@&selubﬁ&h& Py
hydroxypr0pylih&mngmteﬂmhmﬁ@ﬂsymalsmpﬂe&;abd;eﬂ:d wkdse acetate trinellitate, and
m xtures of any of the foregoing. 20 The dosage form of the present

i nvention can be prepared by extrusion or by granulation in accordance with

the teacly nggccafdingtoGuch dektfin eBB&cﬁﬁEntNQ&'onﬁlhﬁﬁﬁus3€sﬂ>ec1£ly%&'er4&2wh1@lﬂd

5,965, 161. In certain_enpbodi nents particul ar enbadi ments conpri si ng
al kyl cel | ul @gwrise sthylcstippse, stgasylééqohalb Bagnesinm SR aFdubrisAntniagteseagt ¢ y

al cohol's or f#ahbyd folideneds G qabove (i.e. the Cl to C36 aliphatic
al cohol s and the corr%sponggﬁg ar F]ﬂatlc acids), the production of

phar maceuti cal formulations or prelimnary stages thereof, which are in
accordance th, . the,i t. LS ecially
advant ageou\é\f ciertam %Chﬁ%q’\e{’?@}fnfg%tbeg&nﬁgglﬁyle& Qﬂ\h%g(r?n%%&lj%}'eggqm fgrrul ations or
prelimnbry fotrageson dves mﬂi:ompﬁsemmadmMtebmskllﬂolﬂ@ﬁﬁl(&ﬁﬁlfa'&ﬁzld?e?ﬁéﬁw006/ 000727

24 melt extrusion with co- .or count t|n ruders c r|S|ngtwo
screws. Anot¥&ylate ??EHIYEF%?"@?C’F@(R%{% %Ehﬁgm&f ?@’ﬂp Algpans of
extrusion, WHidrid®ebpdlpérs

In certain such embodiments of the present invention, the hydrophobic material is an

15  enteric polymer. Examples of suitable enteric polymers include cellulose acetate
phthalate, hydroxypropylmethylcellulose phthalate, polyvinylacetate phthalate,
methacrylic acid copolymer, shellac, hydroxypropylmethylcellulose succinate, cellulose

acetate trimellitate, and mixtures of any of the foregoing.

20  The dosage form of the present invention can be prepared by extrusion or by granulation
in accordance with the teachings of, e.g., U.S. Patent Nos. 5,266,331; 5,958,452; and
5,965,161.

In certain embodiments, in particular embodiments comprising alkyl cellulose, e.g. ethyl

25  cellulose, in combination with fatty alcohols or fatty acids as described above (i.e. the
Ci2 to Cs¢ aliphatic alcohols and the corresponding aliphatic acids), the production of
pharmaceutical formulations or preliminary stages thereof, which are in accordance with
the invention, by extrusion technology is especially advantageous. In one preferred

embodiment, pharmaceutical formulations or preliminary stages thereof are produced by



conprising one or nore screws. These extruders may al so conprise kneadi ng
elements. 5 Extrusion is also a well-established production process in
pharmaceutical technology and is well known to the person skilled in the

art. The person skilled in the art is well aware that trusion
process, va¥P W P neters, such as the feeding rate, q’wglﬁg?:&ﬁnﬁ @{;eed t he

heating tenperature of the d| fferent extruder zones (if available), the

wat er content, etc. may be varied in order to produce products of the
desired 10 characteristics. The aforenmenti oned paraneters will depend on the
specific type of extruder used. During extrusion the tenperature of the
heating zones, in which the conponents of the inventive fornulation nelt,
may be bet weselt eiirusion ¥ c& arrcomwwebmglﬂmderaﬁtﬂnﬁisingawplse&m dgiothebet ween 50
to 100 C or refe I}(B e jt3 b eratih¥ tween 50 to
90 C, even PLPHEPAVRBNIER B RRHPE LY E s BRAFERRERY between
50 to 65 C, deaiptisiay baed bnmdrk s@mmtrﬁésebﬁwiersnmytauomompﬁmwmydanw{ such as a
Leistritz Mcro 18 G3.) are used. The person skilled in the art is well

aware that not every heating zone has to be heated. Particularly behind the
feeder wher eplihigiof & ﬁﬁ@ﬁélﬁé&a%hﬁ{eﬁ pfﬂdﬁ&ﬂm pr&R4s iR BhiHnaddufttl tbckmolégyTay be

necessary. The screw speed may vary between 100°to 500 revol utions per
m nut e (rpn)andpmelékwvommmslqkb@i in ghezo The prrsonrsisilled jvthe et itve)l bet ween
100 to 200 rﬁm 2 r

counter-rotating twn g& g%ﬁ%{x(@@r%w%Qﬁb&gkggm&Q@Lgcg #‘%g&kﬁgﬁe Pg GA)
are used. Tl“&eregespﬁed the heeatih gt terepeatateneef te difer¢rt extnolerionen@fiavedatdm) thet ed as

required. The 2 ter of the noz of .comonl eq extruders typically
S Tbet veen TG cp0leRhes BpLrerant e B SR Ee o BR BB r et er abl v
bet ween B t ocHarageristicee rati o of |ength versus dianeter of the screw of

extruders that may be used for production of inventive preparations is
typically around 40 : 1. WD 2006/ 079550 PCT/ EP2006/ 000727 25 Cenerally, the

tenper at ur esTRf 1§ AR RRLH PHaRARS HillARnd 6h 118 sPRIRYFCOIS e Bl NO
During extrusion the temperature of the heating zones, in which the components of the
inventive formulation melt, may be between 40 to 120 °C or between 40 to 160 °C,

15  preferably between 50 to 100 °C or preferably between 50 to 135 °C, more preferably
between 50 to 90 °C, even more preferably between 50 to 70 °C and most preferably
between 50 to 65 °C, particularly if counter-rotating twin screw extruders {such as a
Leistritz Micro 18 GGL} are used. The person skilled in the art is well aware that not
every heating zone has to be heated. Particularly behind the feeder where the

20 components are mixed, cooling at around 25 °C may be necessary. The screw speed may
vary between 100 to 500 revolutions per minute (rpm}, preferably between 100 to 250
rpm, more preferably between 100 to 200 rpm and most preferably around 150 rpm,
particularly if counter-rotating twin screw extruders (such as a Leistritz Micro 18 GGL}
are used. The geometry and the diameter of the nozzle may be selected as required. The

25  diameter of the nozzle of commonly used extruders typically is between 1 to 10 mm,
preferably between 2 to 8 mm and most preferably between 3 to 5 mm. The ratio of
length versus diameter of the screw of extruders that may be used for production of

inventive preparations is typically around 40 : 1.



tenperatures devel op that may destroy the pharmaceutically active conpounds.
The feeding rate and screw speed wll be sel ected such that the
pharmaceutically active conpounds are released fromthe preparations
produced by extrusion in a sustained, 5 independent and invariant manner. |f
e.g. the fe®ui2006/47935% i s i ncreased, the screw speed naypbaxedeodde?

I ncreased correspondingly to ensure the sane retardation. The person skilled
in the art knows that all the aforenent2®ned paraneters depend on the
specific production conditions (extruder type, screw geonetry, nunber of
conponents 10 etc.) and may have to be adapted such that the preparations
produced by extrusion provide for the required rel ease, According to such
certain enbo ' ic acid

o Pnae PEuTER St Wpefurt ot ShttheRi eI 1otk o Bh U © = phati ¢

al cohol or 1ﬂ6mpemqui'eatlemlqﬁhat mhyrdestg)ytﬂmphaahacemdaﬂwaatnrn cpmpmmés Thépi oi d
agoni sts sal use n the I nvienti ude are not limted
to, pharmac “i"%'?;ﬁ Bs'}ldﬁf‘:r(e,'é’ﬁ? 5Fe[lesctegfsu @giot#’ af'g?ld[e‘étrlﬁ lyati¥ey| or odi ne,
al phapr odi negompathdsard €leasd ﬂwnmybﬁpﬁmneprodb&mbtyreaﬁtsi@ mhufmﬁﬂﬂr phi ne,
butorphanol clonltazene 20 codelne desonor phi ne, dextronoram de

dezoci ne, > di RAepeadantiand iayasiaph PHBRR If ¢ e ferdingdate inincreas Y erhe,

di menoxadol , mgy FRENCH! ABehsed dbRBpINAIHN B RRMEEME samdeX@BBRI YI butyrate,
di pi panone, eptazocine, ethoheptazine,” ethyl met hyl t hi anbut ene,

et hyl nor phi ne, etonitazene, etorphine, dihydroetorphine, fentanyl and

derivati ves, I done,
ket obem doneTh g%og\%%ﬁ ano{]Xrgﬁe&\% d%g%g%la%%ﬁmxg&\tJ%%%#%%?‘JIP%R&TH@%@% di ne,
nept azi nﬁl spetific pmdnenon coeditiad dedrudergyepsnew gmmynmmbtyomgpnﬁqnmar cei ne,
ni conor p one, or uphene,

nor mor ph| étﬁg?‘ld Olbq%g%on@epdrdﬁ%egﬂ'ggg@ gnﬁgrepargﬁlw?d%%b E'Bﬂ retum

pent azoci ne p@bﬁeaﬂm@@lreahgmeorphan phenazoci ne, phenoperi di ne,

pi m nodi ne, piritram de, propheptazine, pronedol, properidine, /O
20061079550 PCT/ EP20061000727 26

According to such certain embodiments the C;, to Cs aliphatic alcohol or aliphatic acid

melts and the ethylcellulose can be dissolved in said Ci; to Css aliphatic alcohol or

15  aliphatic acid during the melt extrusion process.

Opioid agonists salts useful in the present invention include, but are not limited to,
pharmaceutically acceptable salts of any of alfentanil, allylprodine, alphaprodine,
anileridine, benzylmorphine, bezitramide, buprenorphine, butorphanol, clonitazene,

20  codeine, desomorphine, dextromoramide, dezocine, diampromide, diamorphone,
dihydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene,
dioxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene,
ethylmorphine, etonitazene, etorphine, dihydroetorphine, fentanyl and derivatives,
hydrocodone, hydromorphone, hydroxypethidine, isomethadone, ketobemidone,

25  levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine,
methadone, metopon, morphine, myrophine, narceine, nicomorphine, norlevorphanol,
normethadone, nalorphine, nalbuphene, normorphine, norpipanone, opium, oxycodone,
oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan, phenazocine,

phenoperidine, piminodine, piritramide, propheptazine, promedol, properidine,



propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically acceptable
salts, hydrates and solvates thereof, m xtures of any of the foregoing, and
the like. In certain enbodinents, the anmount of the opioid agonist in the
dosage formmay be about 75 ng to 750 ng. 5 Opioid antagoni st or

phar maceut | ¥ 1096/67888pt abl e salts thereof useful in conbpodErtiieoostizh opi oi d
agoni sts or pharnmaceutically acceptable salts thereof as described above are
nal oxone, naltrexone and nal orphi ne or gharmaceutically acceptable salts
thereof. Preferred is the conbination of oxycodone HCL and nal oxone HO in
an amount ratio of 10 2:1. In certain enbodinents, the opioid is selected
from codei ne, norphine, oxycodone, hydrocodone, hydronorphone, or

oxynor phone Utel 6 qgﬁﬁ b rtain
ot her enbodﬂﬁgnggﬁb&%m" egégéﬁ? ica P&_Qﬁgﬁ%%&%agigﬁﬁﬁﬂggﬁéééi nﬁ% be used
in accordaranésalmatdssthdneofpnemaeﬂofanyeﬁﬂlecﬁmgomgt aretthe ke dnigentedt | on of opi ods

or instead of 0] S uch t peut i.cal l R ents

el Ude - ant 1 EREAR e BB 5 0RaidARaptet s SoRmES Koy S Aol s e

chl or pheni r agi7s@mgnd dexchl or phenl ram ne 20 mal eate), non -steroidal

anti-inflammatory agents (e.g., naproxen, diclofenc, indomethacin,

I bupr of er, suli ndac), anti-enetics (e.g., netocl optam de,

met hyl nal t r eQbi@)antagdnist oﬁﬁiahﬁi&ht@cill{v ﬁccgptablé’ B8 Y eRdo usdtBIRh S BhRioANd

nitrazepan), | vasodilators g I ne, ﬁ tgaverl ne, diltiazem and
P S\

ni car di pi ne)witherioid agpsistscs grmééutwdhﬁacespyé&se ergof a5 dgscriberdiationeare
hosphat
gnt?isf)sgagm(f?dgbgb?eg.ﬁég]&g%@% g%dl ‘é]ag?fgglé‘%%ﬁﬁ‘gﬁmﬂﬁgtf,&%nt [ c#t%gega?t(s:s ?eg.'g. , insulin),

diuretics (ePrgfe:,-red i theaompinatioraaf akycddencHOT dndtrlaloazneddl] inanamotmtpatoerdsi ves
(e.q. g oIoI, clonidine), antihypertensives (e.g., clonidine,

nmet hyI do ronchodi | atiors (e.g., albuterol), steroids (e.g.,
hydrocorti sone trianci nol one, prednisone), antibiotics (e.qg.,

tetracycl| nel)n’certa.in embodiments, the opioid is selected from codeine, morphine, oxycodone,

hydrocodone, hydromorphone, or oxymorphone or pharmaceutically acceptable salts
thereof.

15
In certain other embodiments other therapeutically active agents / actives may be used in
accordance with the present invention, either in combination of opiods or instead of
opioids. Examples of such therapeutically active agents include antihistamines (e.g.,
dimenhydrinate, diphenhydramine, chlorpheniramine and dexchlorpheniramine

20  maleate), non -steroidal anti-inflammatory agents (e.g., naproxen, diclofenc,
indomethacin, ibuprofen, sulindac), anti-emetics (e.g., metoclopramide,
methylnaltrexone), anti-epileptics (e.g., phenytoin, meprobmate and nitrazepam),
vasodilators (e.g., nifedipine, papaverine, diltiazem and nicardipine), anti-tussive agents
and expectorants (e.g. codeine phosphate), anti-asthmatics (e.g. theophylline), antacids,

25  anti-spasmodics (e.g. atropine, scopolamine), antidiabetics (e.g., insulin), diuretics (e.g.,
ethacrynic acid, bendrofluthiazide), anti-hypotensives (e.g., propranolol, clonidine),
antihypertensives (e.g., clonidine, methyldopa), bronchodilatiors (e.g., albuterol),
steroids (e.g., hydrocortisone, triamcinolone, prednisone), antibiotics (e.g., tetracycline),

antihemorrhoidals, hypnotics, psychotropics, antidiarrheals, mucolytics, sedatives,



anti henorrhoi dal s, hypnotics, psychotropics, antidiarrheals, nucolytics,
sedati ves, WD 2006/ 079550 PCT/ EP2006/ 000727 27 decongestants, |axatives,
vitam ns, stinmulants (including appetite suppressants such as

phenyl propanol am ne), as well as pharmaceutically acceptable

hydrat es, AHY200&19%8t es of the sane. 5 The present inve %irh':ﬁzqsﬂg)"@??o
directed to the dosage fornms utilizing active agents such as for exanple,
benzodi azepi nes, barbiturates or arrphet7é'm' nes. These nmay be conbined wth
the respective antagoni sts The term "benzodi azepi nes” refers to

benzodi azepi nes and drugs that are derivatives of 10 benzodi azepi ne t hat
are able to depress the central nervous system Benzodi azepi nes i ncl ude,
but are not detdrigesshtd, taxathleg vitamina nstimulanisa(ite juding appdtics alippzsspots swedl,as

cl orazepate, , diazepam .estazolam. flurazepam hal az . ket azpl am

| or azepam ﬂ@?ﬂ?@%‘@iﬁ@ﬁgﬁpmiﬁﬁg ydﬁﬁE@%‘ﬁﬁﬁ%ﬁ?ﬁéﬁ’pﬁ?ﬂo triazol am
met hyl pheni dgfvaieasf MEkdmeaS pharnmaceutically acceptable salts, hydrates, and
sol vates and m xtures thereof. 15 Benzodi azepi ne antagoni sts that can be
used in the present invention include, but are not limted to, flumazenil
as wel | as pharpBeatijenfid i¥ aRE BFRtAMb fhebdes for¥ HiffiRSactid feenBQhidtAlsesS -
Barbiturates refer toesec_lalti_ve- ypnot i g%graltﬁéso dgrflvegé?rom%egrbi.tursi c acid
(2, 4, 20 6orexamplepbenzedigaspiogsy barhitatitesyr. etoinings.ckhese mamthedmbingdt are not
limted to, bar bi t.al roparbotal, butabarbital, butalbital,

met hohexi tal‘?ﬁ'géﬁﬁeég%cﬁlg? ?“5%8"‘3 tharbital, pentobarbital, phenobarbital,
secobarbital and as well as pharnmaceutically acceptable salts, hydrates,
and sol vat es_m xt ures thereof ar bi.turate antagonists that can be used in
The presant THVE SHLREHARS, i e R Tl Bb DA AR EE as wel |

as 25 phpy negcppddizapihy/thacke e Rped thé cenfhiidelofSsystif] BbyddARpinesSt | mul ant s
refer to drugs that stinmulate the central nervous system_ Stinulants

i nclude,  buiPelic by nqt limited to, alprazalamebrampzrpam, dirrtiazepoxinpicloramriie,
dext r oanphet @R ePgin fésfibdlam, flurazepam, halazepam, ketazolam, lorazepam, nitrazepam,

oxazepam, prazepam, quazepam, temazepam, triazolam, methylphenidate as well as
pharmaceutically acceptable salts, hydrates, and solvates and mixtures thereof,

15 Benzodiazepine antagonists that can be used in the present invention include, but are not
limited to, flumazenil as well as pharmaceutically acceptable salts, hydrates, and

solvates.

Barbiturates refer to sedative-hypnotic drugs derived from barbituric acid (2, 4,

20  6,-trioxohexahydropyrimidine). Barbiturates include, but are not limited to,
amobarbital, aprobarbotal, butabarbital, butalbital, methohexital, mephobarbital,
metharbital, pentobarbital, phenobarbital, secobarbital and as well as pharmaceutically
acceptable salts, hydrates, and solvates mixtures thereof. Barbiturate antagonists that can
be used in the present invention include, but are not limited to, amphetamines as well as

25  pharmaceutically acceptable salts, hydrates, and solvates.

Stimulants refer to drugs that stimulate the central nervous system. Stimulants include,
but are not limited to, amphetamines, such as amphetamine, dextroamphetamine resin

complex, dextroamphetamine, methamphetamine, methylphenidate as well as



conpl ex, dextroanphetam ne, nethanphetam ne, nethyl phenidate as well as WO
2006/ 079550 PCT/ EP2006/ 000727 28 pharmaceutically acceptable salts,

hydrat es, and sol vates and m xtures thereof. Stinmulant antagonists that can
be used in the present invention include, but are not limted to,

benzodi azepMiE06/478550el | as pharmaceutical ly acceptabl e sar&pr00blpodtat es, and
sol vates as described herein. 5 In certain enbodinents, the opioid is

hydr omor phone hydrochl oride in an anourgg, e.g., of 2 ng, 4 ng, 8 ny, 12 ny,
16 ng, 24 ng, 32 ng, 48 ng or 64 ngy hydronorphone hydrochloride. 10 In
certain enbodi nents, the opioid is oxycodone hydrochloride in an anount,
e.g., of 5 ng, 10 ny, 15 ny, 20 ng, 30, ny, 40 ng, 45 ng, 60 ny, or 80 ny,

90 ny, 120 j i iments, in
parti cul ar gﬁ%@ﬁ%ﬁ%ﬁggmgcgnp%ﬂgﬁﬁgygﬁe§?ﬁ€%ﬂﬁﬁ%§?ghgﬁgﬁgg?h?F?gpﬁg%gge in
conbi nat i on aniagbniftathatcanlbe obedlin the pyesemd inventinndneiude, butiackenat fimatedrin, ned i n t he
above anpbunts wi.th nal oxone 15 hydrogchloride, i n nt ratio of 2:1. The
present 1 nvaRERGRZGRIS RsTsE PhEactraly aiebiablesdlp Gy solmea o e
acconpanyi nglesidedhesin, |t shoul d be understood, however, that the foll ow ng

description is illustrative only and should not be taken in any way as a
restrictidon of the 20 invention. EXAMPLES OF THE | NVENTI ON EXAMPLE 1 25

( COVPARATI Vi, AP R odmt iR iR o{jaid'idsisP?&oaaramhgmqfdl?&moﬁde)pﬁag(a?%la?@&.gsd rel ease

hydr onmor phone hydr ochl ori de) orrnul ati on and cont ai ns oW ng
i ngr edi ent s:of Ry, drieg. Shegd2 BEL 16 megGigng, 32 mg, 48 mg or 64 mg hydromorphone
hydrochloride.

10 In certain embodiments, the opioid is oxycodone hydrochloride in an amount, e.g., of 5
mg, 10 mg, 15 mg, 20 mg, 30, mg, 40 mg, 45 mg, 60 mg, or 80 mg, 90 mg, 120 mg or
160 mg oxycodone hydrochloride. In certain embodiments, in particular embodiments
comprising alkyl cellulose e.g. ethylcellulose in combination with fatty alcohol
oxycodone hydrochloride is combined in the above amounts with naloxone

15  hydrochloride in an amount ratio of 2:1.

The present invention will now be more fully described with reference to the
accompanying examples. It should be understood, however, that the following
description is illustrative only and should not be taken in any way as a restriction of the

20  invention.

EXAMPLES OF THE INVENTION

EXAMPLE 1
25 (COMPARATIVE EXAMPLE)

Example 1 is the approved Palladone (sustained release hydromorphone hydrochloride)
formulation and contains the following ingredients:

Hydromorphone HC1 12.0mg



WD 2006/ 079550 PCT/ EP2006/ 000727 29 Eudragit RSPO* 76.5ng Ethyl cel |l ul ose
4.5ny Stearyl alcohol 27.0ng 5 * (poly(neth)acrylate with 5%
tri met hyl anmoni ummet hacryl ate chloride) The formulati on was prepared by the

followi ng procedure: 1. MII the stearyl alcohol. 10 2.

Hydr onor phdH@ 244607958k hy| cel | ul ose, Eudragit RSPO and ni Il)lcﬁjgﬁ’g&ﬁ;engﬁ% al cohol
on a v-blender 3. Extrude the blend from (1) using a ZSE-218 extruder fitted
with counter 15 rotating screws, and a ﬁr‘m die plate. Using a pelletizer,

cut the strands to create cylindrical pellets approximately I nmlong and

| Mmin dianeter. WO 2006/ 079550 PCT/ EP2006/ 000727 30 EXAMPLE 2.1 EXAMPLE
2.1 5 The conposition of Exanple 2.1 is summari zed below. Amt/unit Amt/batch
| ngredi ent (Trade Nanme) (tug) (EpdragityR&POYor ptterdmgiCl 12.0 221. 1*

Et hycel | ul ose (Ethocel Std. Pr 'gmln 61.0 1,.118.3 dyceryl
pal mi tostearate (Precirol ATO %ﬂ" *lloses o oxypropyl Cellul ose (Kl ucel
EF) 20.0 366.7 Stearyl alcohol 27.0mg

5  *{(poly(meth)acrylate with 5% trimethylammoniummethacrylate chloride)

The formulation was prepared by the following procedure:

1. Mill the stearyl alcohol.

10
2. Blend the Hydromorphone HCI, ethylcellulose, Eudragit RSPO and milled
stearyl alcohol on a v-blender
3. Extrude the blend from (1) using a ZSE-218 extruder fitted with counter-

15 rotating screws, and a 1mm die plate. Using a pelletizer, cut the strands to create

cylindrical pellets approximately 1mm long and Imm in diameter.



Total 120.0

2201.1

Weigh corrected for water and inpurities (99.5% based

on Certificate of Analysis) 10 The processing conditions at the tinme of

sanpling are summari zed bel ow.
Confi guration:

Melt Pressure (psi)

Ext r uder:

Leistritz ZSE 27 Screw
Counter-rotation Heating Zone 1 2 3-6 7-8 9-10 11-12
Tenper at ur eWOGPOGIESF0 125 125 125 124-125 15 Condition #AT/EFMOC07HY)
480 Feed rate (kg(hour):

25

2.9 20 Screw speed (rpm: 90

WO 2006/ 079550 PCT/ EP2006/ 000727 31 Di3® Plate Hole dianmeter (mm): 1.0

(8-hole die

Feed rate (kg/hour):

()

plate) Condition #2 Torque (% :

4.2 Screw speed (rpm:

1.0 (8-hole die plate) 10 The processing steps for
Hydr onor phone HC

12 mg melt extruded nulti

Screeni ng: The Ethyl cel | ul ose,

and dyceryl

YRR
Pal m t ostearate were

15 that order).

10

15

20

E LE2.1

25 5 Melt Pressure (psi): 520
90 Die Plate Hol e di aneter
manuf acturing the
particul ates are as follows: 1.
HCl , Hydr oxypropyl Cellul ose

rough a #20 US nmesh screen (in

The composition of Example 2.1 is summarized below.

Amt/unit Amt/batch
Ingredient (Trade Name)
(mg) (2)

Hydromorphone HCI 12.0 221.1*
Ethycellulose (Ethocel Std. Premium 7) 61.0 1,118.3
Glyceryl palmitostearate (Precirol ATO 5) 27.0 495.0
Hydroxypropyl Cellulose (Klucel EF) 20.0 366.7
Total 120.0 2201.1

* Weigh corrected for water and impurities (99.5% based on Certificate of Analysis)

The processing conditions at the time of sampling are summarized below.

Extruder: Leistritz ZSE 27

Screw Configuration: Counter-rotation

Heating Zone 1 2 3-6
Temperature (°C) 15 40 125
Condition #1

Torque (%): 25

Melt Pressure (psi): 480
Feed rate (kg/hour): 2.9
Screw speed (rpm): 90

1

7-8
125

11-12
124-125

5-10
125



2. Blending: The materials screened in Step | were |oaded into an 8 qt.
V-blender wth intensifier bar and bl ended for 10 m nutes at anbient
tenperature. 3. Extrusion: Materials blended in Step 2 were netered into a
twin screw extruder fitted with a die and processed into approximately 1 nm
strands. Th¥WOe006078%0 20 was set on counter-rotation w pOT/EPNes/EdRT el )
tenperatures ranged from 15C to 125C. 4. Cooling: The strands were cool ed
on a conveyor at anbient tenperature. 531 Pelletizing: The cool ed strands
were cut into pellets approximately 1 mmin length using a pelletizer. 25
6. Screening: The pellets were screened through a #16 US nesh screen and a
#20 US nesh screen. The pellets retained on the #20 US nesh screen were

col | ect ed. \qge%ﬁqgsﬁg%?mtep Agpgg@@ﬁgggi@%fat?sz EXAVPLE 2.2 Exanple 2.2

conpares the 1 npact vari ous’ concentrations of ethanol in sinulated
gastric fluid (500 M in Exanple 1; 900 M in Exanple 2.1) using a USP
Appar at us | SB#%%S t) apparatus at 100 rpm at 37 degrees Con the

di ssol uti on %? e current Pall adone formul ation and the fornmul ati on of
Exanpl e 2. 1 DoqiesP4)i @§ t he sane concentration of hydronorphone (19% w w).
The current Pal | adone foryul ati on contains an anmoni o net hacryl ate

copol ymer5r| sMg]ﬁérewer@ 13;' SEEI ease-rate controlling excipient whereas the
fornul ati on mid BteM@/Burs- 42 contains ethylcellul ose. The results 10 are
sunmari zed bel ow. Bath Vessel 60 mnutes Exanple 1 1 (SGF Media) 11% 2 (10%
Et OH i n SGF)Scsowspesd (pmya¥loH in SGF) 64% 4 (20% EtOH in SGF) 88%

Die Plate Hole diameter (mm): 1.0 (8-hole die plate)

10  The processing steps for manufacturing the Hydromorphone HCI 12 mg melt extruded

multi particulates are as follows:

1. Screening: The Ethylcellulose, Hydromorphone HCI, Hydroxypropyl Cellulose
and Glyceryl Palitostearate were screened through a #20 US mesh screen (in
15 that order).
2. Blending: The materials screened in Step 1 were loaded into an 8 qt. V-blender
with intensifier bar and blended for 10 minutes at ambient temperature.
3. Extrusion: Materials blended in Step 2 were metered into a twin screw extruder
fitted with a die and processed into approximately 1 mm strands. The extruder
20 was set on counter-rotation with zone (barrel) temperatures ranged from 15°C to
125°C.
4. Cooling: The strands were cooled on a conveyor at ambient temperature.
5. Pelletizing: The cooled strands were cut into pellets approximately 1 mm in
length using a pelletizer.
25 6. Screening: The pellets were screened through a #16 US mesh screen and a #20
US mesh screen. The pellets retained on the #20 US mesh screen were collected.



5 (40% EtOH in SGF) 97% Exanple 2.1 1 (SGF Media, pH=1.27) 13% 2 (11%t OH
in SGF) 15% 3 (20% EtOH in SGF) 19% 4 (25%tOCH in SGF) 23% 5 (35% EtOH in
SGF) 33% 6 (SIF Media, pH=7.43) 13% The data show that the formrul ati on of
Exanple 2.1 is nore resistant to increases in the drug release in the
presence oWQ@IWENEES For exanple, for the current Pal | adGAEPIYOPYII ati on,
concentrations of 20% ethanol in SG- resulted in 8x the anmount of

hydr onmor phone to be rel eased in one hout2 conpared to the amount rel eased in
SG-. The sane concentration of ethanol results in an increase of
approximately 1.5x the WO 2006/ 079550 PCT/ EP2006/ 000727 33 anount of
hydr onor phone rel ease for the fornulati on of Exanple 2.1 containing

et hyl cel | ul EBAMPIF®2rate |imting polynmer. 5 EXAMPLE 3 EXAMPLE 3.1 The
conposition of Exanple 3.1 is summari zed below. 10 Ingredient (Trade Nane)
Ant/unit Batch (gn) (nmg) Hydronorphone HClL 12.0 168. 84* Ethycell ul ose
(Et hocel St dixaffpRM.2188ndpards thdimpadt ofvarldusle@enatiens dEamhad] ikkimuflted0 378. 0

Hydr oxypr opyl Cel | ul ose g,KI uce EF}) 20.0 280.0 Total 120.0 1680.84
gastric fluid (500 ml in Example 1; 900 ml in Example 2.1) using a USP Apparatus I

5  (basket) apparatus at 100 rpm at 37 degrees C°on the dissolution of the current
Palladone formulation and the formulation of Example 2.1 containing the same
concentration of hydromorphone (19% w/w). The current Palladone formulation
contains an ammonio methacrylate copolymer as the primary release-rate controlling
excipient whereas the formulation of Example 2.1 contains ethylcellulose. The results

10  are summarized below.

Bath Vessel 60 minutes

Example 1 1 (SGF Media) 11%
2 (10% EtOH in SGF) 39%
3 (15% EtOH in SGF) 64%
4 (20% EtOH in SGF) 38%
5 (40% EtOH in SGF) 97%

Example 2.1 1 (SGF Media, pH=1.27) 13%
2 (11% EtOH in SGF) 15%
3 (20% EtOH in SGF) 19%
4 (25% EtOH in SGF) 23%
5 (35% EtOH in SGF) 33%
6 (SIF Media, pH=7.43) 13%

The data show that the formulation of Example 2.1 is more resistant to increases in the
drug release in the presence of ethanol. For example, for the current Palladone

15  formulation, concentrations of 20% ethanol in SGF resulted in 8x the amount of
hydromorphone to be released in one hour compared to the amount released in SGF.

The same concentration of ethanol results in an increase of approximately 1.5x the



wei ght corrected for water and inpurities - 99.5% based on Certificate of
Anal ysis The processing conditions at the tine of sanpling are sunmari zed
bel ow. 15 Extruder: Leistritz ZSE 27 Screw Configuration: Counter-rotation
Heating Zone 1 2 3-6 7-8 9-10 11-12 Tenperature (C 15 45 100- 125, 100- 125
100- 125 100vVQ286/07955i t i on #1 (Barrel tenp 100C) WO 2008/ AR8/000727

PCT/ EP2006/ 000727 34 Torque (% : 46 Melt Pressure (psi): 2000 Feed rate
(kg/ hour): 2.9 Screw speed (rpnm: 90 5Die Plate Hol e di aneter (m): 1.0
(8-hole die plate) Condition #2 (Barrel tenp 125C) Torque (%: 25 Melt
Pressure (psi): 690 10 Feed rate (kg/hour): 2.9 Screw speed (rpm: 90 D e
Plate Hole dianmeter (nm: 1.0 (8-hole die plate) The processing steps for
manuf act ur i ngnoubisofHydibmorghphoreteatdGhr the fompulaidn ofiBotamptte2]] cdrbaining t |

particul ates are_as follows: . K 7. Screening: The Ethylcellul ose, Hydronorphone
HCl, Hydr oxfb‘?yécﬁy\?loﬁslﬂﬁﬂr\g%é‘mlﬁﬂ%ipql%‘?rogenat ed Castor Ol were screened

t hrough a #20 US nesh screen (in that order). 20 8. Blending: The materials
screened in Step 1 were loaded into an 8 qt. V-blender wth intensifier bar
and bl ended for 10 m nutes at anbient tenperature.

5 EXAMPLE 3
EXAMPLE 3.1

The composition of Example 3.1 is summarized below.

10
Amt/unit Batch (gm)
Ingredient (Trade Name)
(mg)

Hydromorphone HCl 12.0 168.84*
Ethycellulese (Ethocel Std. Premium 7) 61.0 854.0
Hydrogenated Castor Oil 27.0 378.0
Hydroxypropyl Cellulose (Klucel EF) 20.0 280.0
Total 120.0 1680.84

* weight corrected for water and impurities — 99.5% based on Certificate of Analysis

The processing conditions at the time of sampling are summarized below,

15 Extruder; Leistritz ZSE 27

Screw Configuration: Counter-rotation

Heating Zone | 2 3-6 7-8 9-10 11-12
Temperature (°C) 15 45 100-125  100-125 100-125 100-125

Condition #1 (Barrel temp 100C)



9. Extrusion: Materials blended in Step 2 were netered into a twin screw
extruder fitted with a die and processed into approximately I nmm strands.
The extruder was set on counter-rotation with zone (barrel) tenperatures
ranged from 15C to 25 125C. 10. Cooling: The strands r Iﬁ‘}i a
conveyor atW@RA¥OEMSSt erperature. 11. Pelleti zi ng: Themﬁp&eﬁm&g&g 'ygds wer e
cut into pellets approximately 1 mmin _|ength using a pelletizer. WO
20061079550 PCT/ EP2006/ 000727 35 12. S eeni ng: The pellets were screened

t hrough a #16 US nesh screen and a #20 US nesh screen. The pellets retained
on the #20 US nesh screen were collected. Testing - Extraction in water at
RT and El evated Tenperature 5 Procedure EXAMPLE 3.2 Exanple 3.2 conpares

t he resi st arfeque@xod6 wat er extracti on. Place one dosage unit of 10 each
drug product_.into t sepprate glass scintillation vials and | abel the vials
i and 2. A&éeli%‘e??ﬂre S‘E%Pﬁcti on solvent to each vial. If specified, place
the vials irread wed Rg/hdad:Iz.9 set to a specified tenperature (50, 75 or 100 Q)
for 5 mnutes. Place both vials on a |aboratory wist-action shaker and
remove vial Sereyf toepd @ki%utes and vial 2 after 2 hours. Sanples at room

tenperat uy e ﬁ@@la@@ggiag{e&gwt Qgt(ghglggig?mg?er. The 15 experinmental set-up
pe

is listed bel ow tractio raction i ment: Heating Tinme Shaking
Times Solvent Tenperature Room A Water NVA 15 mnutes & 2 hours

Tenperature Condition #2 (Barrel temp 125C)
Torque (%): 25
Melt Pressure (psi): 690
10  Feed rate (kg/hour): 2.9
Screw speed (rpm): 90
Die Plate Hole diameter (mm): 1.0 (8-hole die plate)

The processing steps for manufacturing the Hydromorphone HCI 12 mg melt extruded

15 multi particulates are as follows:

7. Screening: The Ethylcellulose, Hydromorphone HCI, Hydroxypropyl Cellulose
and Hydrogenated Castor Oil were screened through a #20 US mesh screen (in
that order).

20 8. Blending: The materials screened in Step 1 were loaded into an 8 qt. V-blender
. with intensifier bar and blended for 10 minutes at ambient temperature,

9. Extrusion: Materials blended in Step 2 were metered into a twin screw extruder
fitted with a die and processed into approximately 1 mm strands. The extruder
was set on counter-rotation with zone (barrel) temperatures ranged from 15°C to

25 125°C.
10. Cooling: The strands were cooled on a conveyor at ambient temperature.
11. Pelletizing: The cooled strands were cut into pellets approximately 1 mm in

length using a pelletizer.
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Testing — Extraction in water at RT and Elevated Temperature

Procedure

E LE 3.2

Example 3.2 compares the resistance to hot water extraction. Place one dosage unit of

each drug product into two separate glass scintillation vials and label the vials 1 and 2.

Add 10 mL of extraction solvent to each vial. If specified, place the vials in a water bath

set to a specified temperature (50, 75 or 100 °C) for 5 minutes. Place both vials on a

laboratory wrist-action shaker and remove vial 1 after 15 minutes and vial 2 after 2

hours. Samples at room temperature are placed directly onto the shaker. The

experimental set-up is listed below.

BO °C

] Extraction | Extraction
Experiment: Heating Time | Shaking Times
Solvent | Temperature
Room
A Water N/A 15 minutes & 2 hours
Temperature
T B Water 50 °C 5 minutes 15 minutes & 2 hours
C Water 75°C 5 minutes 15 minutes & 2 hours
D Water 5 minutes 15 minutes & 2 hours

The results of the extraction tests are presented below.

(

% hydromorphone HCI released (multiple

of RT in parentheses)

LTemperature

Time

LExample 2.1

Example 3.1

75 C5 mnutes 15
100 C5 mnutes 15 mnutes & 2 hours
% hydr onor phone HC
par ent heses) Tenperature Tine Exanple 2.1 Exanple 3.1 WO
2006/ 079550MOCMPEPIIE06/ 000727 36 RT 15 nins 6.6 11.2
50C 15 mins 4.9 (<1) 9.0 (<1) 120 mins 7.9 (1.3) 9.6 (<1
(1.3) 9.5 (<1)

The results
rel eased

1POTEPTI®6/G0OR712. O
75C 15 mins 8.9
120 rains 6.2 (<1) 11.®5(<1l) 1000 15 mins 9.1 (1.4) 12.4
EXAMPLE 4 Exanple 4 is directed to

5 EXAMPLE 4.1
. : the follow ng fornulation can be prepared. The
formul a{ on . lserfaé}ﬁﬂgsl.tmfpeﬁetm&@ IsEy@krie@ TrSghtah8 6 TUB e sB@ed A HH0ENT S:

et hyl cel | ul ose,

exanpl e for rmul at USrngsh sqeans

cel | ul ose.

shaereen Were cpldacteflngr edi ent




batch batch Active Pharmaceutical Drug 120 g 13. 6% Opi oi ds | ngredi ent

Et hyl cel | ul ose 520 g 59. 1% Hydr ophobic filmform ng Ethocel agent, control
rel ease agent film Polynmethacrylate 200 g 22. 7% Per neabl e, flexible
Eudragit NE40D form ng agent, control release W 2006/ 0795

PCT/ EP2006/'90a808/079587 (aqueous di spersion) (500 @) agent IE%&P%@‘HFOWI 40 g
4. 6% Granul ati ng binder Klucel Cellulose 1200 g of solids from an aqueous
di spersi on containing 40% solids. The r%ge of materials that could be used
within this fornulation may include other control release agents such as
met hacrylic acid copolyners (Eudragits), and other 5 cellul ose based binding
agents such as nethylcellul ose (Methocel) or hydroxyethyl cellul ose
(Natrosol ). |RThe manuf act uns rrgnsprocess ytdgd i zes st andarl:ll 2 conventi onal

phar maceut i eal—proecesses: wet—grartH-at-on—aryH-hg Hg—and
conpressi on, The granul ati 6?\05‘F"60ess pr ddtes a 10 typpcg granul at if on
(i.e., it regeibles a Tree FLigy Ng Or anylag (RPWder); noygyef), Wien the
granul ationl_is conpressed, the granules |fuse together creating a hard tablet
which is resistant to tarrﬂé@inirg. The ndi# @duri ng prptégsl)i s descrilbed

bel ow. a. l,{l]squ x—the—et ||) 13‘fr{i1'15u' UDC’WIS,QHB)W[ ay ot 58 (kﬂbl_ch 1Ot

pl acebo eva i on)
120 mins 6.2 (<1) 11.0 (<1)
100C 15 mins 9.1(1.4) 12.4 (1.1)
120 mins 12.9 (2.0) 11.8 (<1)
EXAMPLE 4

Example 4 is directed to formulations comprising ethylcellulose and poylmethacrylate.

EXAMPLE 4.1 (Prophetic)

In Example 4.1, the following formulation can be prepared. The formulation may
consist of a combination of the following ingredients: drug, ethylcellulose,

10 polymethacrylate, and hydroxypropyl cellulose. An example formulation is presented

below.
%
g per
Ingredient per Ingredient Function Examples
batch
batch
Active Pharmaceutical
Drug 120g | 13.6% Opioids
Ingredient
Hydrophobic film forming
Ethylcellulose 520g | 59.1% Ethocel
agent, conirol release agent
' Permeable, flexible film .
Polymethacrylate 200 | 22.7% Eudragit NE4AOD
forming agent, conirol release




15 and hydroxypropyl cellulose in a | ow high shear m xer. b. Wile m xing,
add t he pol ynet hacryl ate (aqueous di spersion) and continue mxing in the

| ow hi gh shear m xer until a granulation forns. c. Dry the wet granul ation
in a fluid bed dryer (or screen on oven trays and dry). d. Based on the
requi red ne¥P2006@9850i ed granul ati on can be: 20 conpr esped/EPouE6ohy USi ng a
tabl et press. sieved to provide specific particle size fractions for
conpression or for further blending (&79., lubricant, additional binder).
mlled to reduce the particle size (creating a nore uniform particle size
profile) that could be directly conpressed, blended with other ingredients
WO 2006/ 079550 PCT/EP2006/000727 38 (e g. Iubricant addi ti onal binder),

or scre TP particle %lz HCTrons TOr _ COMnMpr €551 or
for furﬁ @Hégﬁ §%¥ @PRSB an be| achi eved §S|ng a screening mll (such
as a rotating |npeller or oscillati%g bar). 5 e. Conpress|/tablets to target
wei ght on aHydédpiepyRbl ¢t press. Further exanples 4.2 to 8 i ncludlng

et hyl cel|l ul ose and pol yiret4hgr yil 46%. ar e piCesmirtiag binded ow. 1BhEXNAVPLE 4.2 The
conposi t/i on fFHIOSAVPLE [4. 2 i s |bel 0 I ngredi ent g per % per batch batch
Hydr onorphone HCI 150 g 0 ' , AV 10%

101
! 200 g of solids from an aqueous dispersion containing 40% solids.

The range of materials that could be used within this formulation may include other
control release agents such as methacrylic acid copolymers (Eudragits), and other

5 cellulose based binding agents such as methylcellulose (Methocel) or hydroxyethyl
cellulose (Natrosol)..

The manufacturing process utilizes standard / conventional pharmaceutical processes: ,

wet granulation, drying, milling, and compression. The granulation process produces a
10 typical granulation (i.e., it resembles a free flowing granular powder); however, when

the granulation is compressed, the granules fuse together creating a hard tablet which is

resistant to tampering. The manufacturing process is described below.

a. Dry mix the ethylcellulose, API (or spray dried lactose for placebo evaluation)

15 and hydroxypropyl cellulose in a low/high shear mixer.

b. While mixing, add the polymethacrylate (aqueous dispersion) and continue

mixing in the low/high shear mixer until a granulation forms.
c. Dry the wet granulation in a fluid bed dryer (or screen on oven trays and dry).
d. Based on the required need, the dried granulation can be:
20 : » compressed directly using a tablet press.
¢ sieved to provide specific particle size fractions for compression or for
further blending (e.g., lubricant, additional binder).

» milled to reduce the particle size (creating a more uniform particle size

profile) that could be directly compressed, blended with other ingredients



Et hyl cel | ul ose, Ethocel 600g 40% Standard 7 Polynethacrylate 1 450 g
(aqueous di spersion) 30 % EudragitNE4OD (1125 g) Hydroxypropyl 150g 10%
Cel lul ose Klucel EF 1450 g of solids froman aqueous dispersion containing
40% solids. 15 WD 2006/ 079550 PCT/ EP2006/ 000727 39 The%ﬂpr oces§ #1797 st eps
for manuf ac¥Q2P47%5A Hydr onor phone HCl tablets are as f 2T Dry i x
t he Ethyl cel | ul ose, Hydronorphone HCl, Mcrocrystalline Cellulose 5 and
Hydr oxypropyl Cellul ose in a | ow high sHear ni xer. g. Wiile mxing, add the
Pol ynmet hacryl ate (aqueous di spersion) and continue mxing in the | ow high
shear m xer until a granulation forms. h. Dry the wet granulation in a fluid
bed dryer (or screen onto oven trays and dry). i. MII the dried

granul ation using a s@rga,elnlbrrugnﬂhddxtxdnallnﬂrdeﬂ)soacreeﬁﬁttb popvideppédifir patticle 10
oscillating bar). j. ngg é&g |1 ed gtogjlatglntotarget wei ght on a
rotary tablet press. SFaBPEPES REFERBIINOELE BEPght of 120 ng to

target a 12 ny dose. Nfiling 6&ibd Rbleved RMg@tscieQBOMIll isO¢h ds% Bfyg ded bel ow. 15

unit
impeller or oscillating bar).

5 e. Compress tablets to target weight on a rotary tablet press.

Further examples 4.2 to 4.8 including ethylcellulose and polymethacrylate.are presented

below.
10 EXAMPLE 4.2

The composition for EXAMPLE 4.2 is below.

g per % per

Ingredient batch batch

Hydromorphone HCI 150 g 10 %
Microcrystalline

Celiulose, Avicel PH 150g 10%

101
Ethylcellulose, Ethocel

600 g 40 %
Standard 7
Polymethacrylate
Y 2 450 g 1 0
(aqueous dispersion) %%
oF (1125 g)
Eudragit NE40D
Hydroxypropyl
Y YPropy 150 g 10 %
Cellulose Klucel EF

1 450 g of solids from an aqueous dispersion containing 40% solids.
15



-i4-1 Hydronorphone HCI 12 MCC (Avicel 101) 12 Ethocel Standard 7 48
Eudragit NE40D 36 UPC (Klucel EF) 12 120 ng The tablets were tested in
vitro using USP Apparatus 2 (paddle) in sinulated gastric fluid, sinmlated
intestinal fluid, in 11% Et hanol and 35% Et hanol. The results are presented
bel ow. 20 WQ@BOg/OFB550 PCT/ EP2006/ 000727 40 11% 35% $E/ephdushiosdd EtOH 1
hr 43 40 42 35 2 hr 60 56 59 47 EXAMPLES 4.3 to 4.5 Conpositions of
Exanples 4.3, 4.4 and 4.5 are sumarize® below. 5 r EXAMPLE 4.3 4.4 4.5

I ngredient g per % per g per % per g per % per batch batch batch batch

bat ch batch Hydronor phone HCO 100g 11.8% 100 g 11.8% 100 g 11.8%

Et hyl cel l ul ose 600 g 70.6 %500 g 58.8 %400 g 47.1 % Pol ynethacryl ate 100
g 200 g 300 g

The processing steps for manufacturing the Hydromorphone HCI tablets are as follows:

f. Dry mix the Ethylcellulose, Hydromorphone HCI, Microcrystalline Cellulose
5 and Hydroxypropy! Cellulose in a low/high shear mixer.

g. While mixing, add the Polymethacrylate (aqueous dispersion) and continue

mixing in the low/high shear mixer until a granulation forms.
h. Dry the wet granulation in a fluid bed dryer (or screen onto oven trays and dry).

i. Mill the dried granulation using a screening mill (such as a rotating impeller or

10 oscillating bar).

j. Compress the milled granulation to target weight on a rotary tablet press.

Tablets were compressed to a weight of 120 mg to target a 12 mg dose. The resultant

tablet composition is provided below.

15
mg / unit
Hydromorphone HCl 12
MCC (Avicel 101) 12
Ethocel Standard 7 48
Eudragit NE40D 36
HPC (Klucel EF) 12
120 mg

The tablets were tested in vitro using USP Apparatus 2 (paddle) in simulated gastric
fluid, simulated intestinal fluid, in 11% Ethanol and 35% Ethanol. The results are
presented below.

20



11. 8% 23. 5% 35. 3%
Hydr oxypr opyl

aqueous di spersion containing 40% sol ids.

manuf act uri ng the Hydr onor phone HC
t he Et hyl ceMQaE¥58y dr onor phone HA

| ow hi gh shear
di spersion) and conti nue

m xer .

b. Wiile m xing,

Cel | ul ose Anpbunt of solids from an

(aqueous di spersion) (250 g) (500 g) (750 Q)
SQy 5.9% 50g 5.9% SOy 5. 9%

The processing steps for

tablets are as foll ows:

m xer

10

a. Dry mx
and Hydr oxypropyl pCeiEPrib&rem727i N a
add t he Pol ynet hacryl ate (aqueous

m xi ng in thetd ow hi gh shear until a

granulation forms. ¢c. Dry the wet granulation in a fluid bed dryer (or
screen onto oven trays and dry). WO 2006/079550 PCT/EP2006/000727 41 d.
MIl the dried granul ation using a screeni ng uny (such as a rotating

i npel ler or oscftfatingbar). €. u)ﬂu/ebb n%J Hed granul ation to target
wei ght on a single sG®tion tggH et | press. re tlhe tablets in an oven. 5
Tabl ets were co ressed to a wei ght EJIfOHOZ mj;!tOﬂ target a 12 ng dose as
present ed How—EANMPEE—4 4 +abtet—Tabtet Tablet G anulation
G anul atio ulat n Ingr8d|e1t r’rﬁzl uni t | Img / unit mg / nmg / unit
ng | } 2h1' 60 56 47
E LES 4.3 to 4.5
Compositions of Examples 4.3, 4.4 and 4.5 are summarized below.
5
EXAMPLE | 43 4.4 45
| gper | %per | gper | %per | gper | % per
Ingredient
batch batch batch batch batch batch
Hydromorphone HC! 100 ¢ 11.8% 100g 11.8% 100 g 11.8%
Ethylcellulose 600 g 70.6 % 500 g 58.8 % 400¢g 471 %
Polymethacrylate | 100g’ 200g" 300 g
11.8% 23.5% 353 %
(aqueous dispersion) | (250 g) {500 g) (750 g) J
Hydroxypropyl
yC 1 ylp Y 50¢g 5.9% 50¢g 59% 50¢g 5.9%
e11uiose L L
! Amount of solids from an aqueous dispersion containing 40% solids.
The processing steps for manufacturing the Hydromorphone HCl tablets are as follows:
10 a. Dry mix the Ethylcellulose, Hydromorphone HCl, and Hydroxypropy! Cellulose

in a low/high shear mixer.

b. While mixing, add the Polymethacrylate (aqueous dispersion) and continue

mixing in the low/high shear mixer until a granulation forms.

¢. Dry the wet granulation in a fluid bed dryer (or screen onto oven trays and dry).



unit unit unit Hydronorphone 10 12 10 12 10 12 HA Ethylcellulose 60 72 50
60 40 48 Pol ynethacryl ate (aqueous 10 12 20 24 30 36 di spersion)

Hydr oxypropyl 5 6 5 6 5 6 Cellulose Total 85 102 85 102 85 102 10 The
tablets were tested in vitro using a USP Apparatus 2 (paddle) at 50 rpm at
37 degrees woizn06@A%501  of sinulated gastric fluid to evaPCHERWHWH2 el ease.
Drug rel ease data was collected using a UV spectroneter flow through system
at a wavel ength of 280 nm The resul ts4hre presented bel ow. W) 2006/ 079550
PCT/ EP2006/ 000727 42 Tinme 4.3 4.4 4.5 (hours) 0.5 15% 17% 16% 1 20% 24%
23% 1.5 24% 29% 28% 2 28% 34% 33% 2.5 31% 39% 37% Conpositions of
Exanples 4.6, 4.7 and 4.8 are sumari zed bel ow.

d. Mill the dried granulation using a screening mill (such as a rotating impeller or

oscillating bar).
e. Compress the milled granulation to target weight on a single station tablet press.

f. Cure the tablets in an oven.

5
Tablets were compressed to a weight of 102 mg to target a 12 mg dose as presented
below.
EXAMPLE 4.3 4.4 4.5
Tablet Tablet Tablet
Granulation Granulation Granulation
Ingredient mg/ mg / mg /
mg / unit mg / unit mg / unit
unit unit unit
Hydromotphone
Y P 10 12 10 12 10 12
HCI
Ethylcellulose 60 72 50 60 40 48
Polymethacrylate
(aqueous 10 12 20 24 30 36
dispersion)
Hydroxypropyl
YETOXYRIORY 5 6 5 6 5 6
Cellulose
Total 85 102 85 102 85 102

10 The tablets were tested in vitro using a USP Apparatus 2 (paddle) at 50 rpm at 37
degrees C in 900 ml of simulated gastric fluid to evaluate drug release. Drug release data
was collected using a UV spectrometer flow through system at a wavelength of 280 nm.

The results are presented below.



EXAMPLE 4.6 4.7 4.8 Ingredient g per % per g per % per g per % per batch
batch batch batch batch batch OxycodoneHC 100g 10% 100g 10% 100g 10%
Et hyl cel I ul ose 550 g 55 % 350 g 35 % 150 g 15 % Pol ynet hacrylate 250 g' 250

g 250 g 25 % 25 % 25% (aqueous dispersion) (625 g) (625 62

Hydr oxypr oy 2806643550 300g 30% 500g 50% Cel | ul ose Anotﬁﬁl)’%ém@zp%g from an
aqueous di spersion containing 40% solids, 5 The processing steps for

manuf acturi ng the Oxycodone HO tabl et s*hre as follows: a. Dry mx the

Et hyl cel | ul ose, Oxycodone HO , and Hydroxypropyl Cellulose in a |ow high
shear mxer. 10 b. Wiile m xing, add the Pol ynet hacryl ate (aqueous
di spersion) and continue mxing in the | ow high shear m xer until a
granul ati on flmes.| WO 2006/ 079550 PCT/ EP2006/ 000727 | 43 c. [zg t he wet
granul ati on @g fll uid bed3dryer (or screeftdonto oven trays %&hd dry).| d.
MI1l the dri “@renul ation using a/screening mll (duch as a rotating

i npel ler of —@sCilTating p@4). e. Conpressyfie mI1gd granuljgl on to farget
weight on a_single station tablet press. 5 Tablets were conpressed tp a

wei ght of 100 hyg tlo targel0% 10 ny|dose as4¥kesented bel ow23%xanple §.6 4.7

4.8 13 24% 2% 28%
2 28% 34% 3%
75 3% 39% 7%

Compositions of Examples 4.6, 4.7 and 4.8 are summarized below.

EXAMPLE 4.6 4.7 4.8
g per % per g per % per g per % per
Ingredient
batch batch batch batch batch batch
Oxycodone HCI 100 g 10 % 100 g 10 % 100 g 10%
Ethylcellulose 550 g 55% 350g 35% 150 g 15%
Polymethacrylate 250 g’ 250g" 250g "
25% 25 % 25%
(aqueous dispersion) (625 g) (625 g) (625 g)
Aydroxypropyl ‘
SEOXIPIOPY 100 g 10 % 300¢g 30% 500 g 50 %
Cellulose

! Amount of solids from an aqueous dispersion containing 40% solids.

5
The processing steps for manufacturing the Oxycodone HCl tablets are as follows:
a. Dry mix the Ethylceliulose, Oxycodone HCI, and Hydroxypropyl Cellulose in a
low/high shear mixer.
10 b. While mixing, add the Polymethacrylate (aqueous dispersion) and continue

mixing in the low/high shear mixer until a granulation forms.



Tabl et Tabl et Tablet Ingredient ng 1 unit ng 1 unit nmg 1 unit

Hydr onor phone HCI 10 10 10 Ethylcellulose 55 35 15 Pol ynethacrylate 25 25
25 (aqueous di spersion) Hydroxypropyl 10 30 50 Cellulose Total 100 100 100
The tablets were tested in vitro using a USP Apparatus 2 addl e) at 50 rpm
at 37 10 deyeaensopssh 900 m of sinulated gastric fluid RCGERAISHEYE dr ug

rel ease. Drug release data was collected using a UV spectroneter flow

t hrough system at a wavel ength of 230 nfd In addition, Exanpl e 4.8 was
tested in 40% Et hanol 1 SGF to evaluate the inpact of ethanol on drug

rel ease. The results are presented below. 4.8 in Tinme 4.6 4.7 4.8 40%

Et hanol | (hours) SGF 1 43% 55% 36% 45% WD 2006/ 079550 PCTI EP2006/ 000727
44 2 71% 77% 50%D16 the wet BrhtalXo0ifi é%iuld Bed dryer (or screen onto oven trays and dry).

d. Mill the dried granulation using a screening mill (such as a rotating impeller or

oscillating bar).

e. Compress the milled granulation to target weight on a single station tablet press.

5  Tablets were compressed to a weight of 100 mg to target a 10 mg dose as presented

below.
Example 4.6 4.7 4.8
Tablet Tablet Tablet
Ingredient
mg / unit mg / unit mg / unit
Hydromorphone HCI 10 10 10
Ethylcellulose 55 35 15
Polymethacrylate
o v 25 25 25
(aqueous dispersion)
Hydroxypropyl
YETOXIRIOPY 10 30 50
Cellulose
Totat 100 100 100

The tablets were tested in vitro using a USP Apparatus 2 (paddle) at 50 rpm at 37
10 - degrees C in 900 ml of simulated gastric fluid to evaluate drug release. Drug release data

was collected using a UV spectrometer flow through system at a wavelength of 230 nm.
In addition, Example 4.8 was tested in 40% Ethanol / SGF to evaluate the impact of

ethanol on drug release. The results are presented below.

i 48in
Time
4.6 4.7 4.8 40% Ethanol /
(hours)
SGF
1 43% 55% 36% 45%




6 95% 97% 79% n/a 8 95% 98% 87% n/a 12 95% 99% 96% n/a EXAMPLE 5
Conpositions A through F of Exanple 5 are summari zed below. 5 n nt (Trade
Nane ABCDEF (mg) (ng) (ng) (rmg) (mg) (ny) Hydrom)rphone HCl 12.0 12.0
12.0 12.0 12.0 12.0 Ethycellul ose (Ethocel Std. 70.0 68.0 64.0 62.0
60. 0 PreniVW@280601458 ogenat ed Castor Ol 15.0 15.0 15.0 qq?@"f%“ﬁ'"“f%"

Hvdr oxyproovl Cellulose 23.0 25.0 27.0 29.0 31.0 33.0 (Klucel EF) Total
120.0 120.0 120.0 120.0 120.0 120.0 T processing conditions at the tine
of sanpling are sunmarized bel ow. Extruder: Leistritz ZSE 27 10 Screw
Configuration: Counter-rotation Heating Zone 1 2 3-6 7-8 9-10 11-12
Tenperature (C) 15 40 125 125 125 135 WO 2006/ 079550 PCTI EP2006/ 000727 45

Condi ti ons.2Feed rat e718kg/ houy): 4.27% Scr ew speed5@%pm : 90 D e66hate Hal e
di amet er—+—31-—0{(8-holedipplate)—5
“e7 t04% 77 67% n/a
6 95% 97% 79% n/a
8 95% 98% 87% n/a
12 95% 99% 96% n/a
EXAMPLE 5

Compositions A through F of Example 5 are summarized below.

5
n ient (Trade Name A B C D E F
(mg) | (mg) | (mg) | (mg) | (mg) | (mg)

Hydromorphone HCI 12.0 12.0 [12.0 120 12.0 (120
Ethycellulose (Ethocel Std. |70.0 68.0 |(66.0 64.0 62.0 |(60.0
Premium 7)
Hvdrogenated Castor Oil | 15.0 150 |15.0 15.0 150 |1s.0
Hydroxypropyl Cellulose  |23.0 25.0 |27.0 29.0 31.0 |33.0
(Xlucel EF)
Total 120.0 |120.0 (120.0 (120, 120.0 |120.0

The processing conditions at the time of sampling are summarized below:

Extruder: Leistritz ZSE 27

10 Screw Configuration: Counter-rotation

Heating Zone | 2 36 7-8 9-10 11-12
Temperature ("C) 15 40 125 125 125 135



The processing steps for manufacturing the Hydronorphorphone HC 1 12 ng nel t
extruded nulti particulates are as follows: 1. Screening: The

Et hyl cel | ul ose, Hydronorphone HCO and 10 Hydroxypropyl cel | ul ose were
screened though a #20 US nesh screen. 2. Blending: The materials screened in
Step 1 wer eMOPAETISSAt 0o an S qt. V-blender with intensipcexrhasosdnd bl ended
for 10 mnutes at anbient teneperature. 3. Extrusion: Materials blended in
Step 2 were nmetered into a twin screw @ftruder fitted with a die and
processed in to approximtely 1 mm strands. The extruder 15 was set on
counter-rotation with zone (barrel) set-tenperatures ranged from 15C

tol35C. 4. Cooling: The strands were cool ed on a conveyor at anbient

t enper at ur e conditiofd.! €ti zi ng: The cool ed strands were cut into pellets
approxi mat el'y g mmin length using a pelletizer. 20 6. Screening: The

pel | et s wer Eeslmtedk@burht@ugh a #16 US nesh screen and a #20 US nesh
screen. The Qel | ets retiajned on the #20 US nesh screen were coll ected.

For mul at i on§ ﬁfvs@%rgﬂmﬁ re tested in vitro using a USP Apparatus |

(basket) appa¢PladHolediarhOter (rninfi): 410 (S-hodgpyas) C i n vari ous concentrations of
ethanol in 500 mM simulated 25 gastric fluid in order to determ ne the

i npact of ethanol on drug release. The results are presented bel ow. WO

20061079550 TREHER3AP SHA0RT Aoy FORMIBRGRABELRARER 1 Ag B nut es

(ratio to anount 'eased in SGFf) F Exanple 1 “concentration
(% 0 15 14 eptouded multi pastiqubatenrg gyfollawss)

1. Screening: The Ethylcellulose, Hydromorphone HC1 and
10 Hydroxypropylcellulose were screened though a #20 US mesh screen.
2. Blending: The materials screened in Step 1 were loaded into an 8 qt. V-blender
with intensifier bar and blended for 10 minutes at ambient temeperature.
3. Extrusion: Materials blended in Step 2 were metered into a twin screw extruder
fitted with a die and processed in to approximately 1 mm strands. The extruder
15 was set on counter-rotation with zone (barrel) set-temperatures ranged from 15°C
t0o135°C.
4, Cooling: The strands were cooled on a conveyor at ambient temperature.
5. Pelletizing; The cooled strands were cut into pellets approximately 1 mm in
length using a pelletizer.
20 6. Screening: The pellets were screened through a #16 US mesh screen and a #20
US mesh screen. The pellets retained on the #20 US mesh screen were collected.

Formulations A, C and F were tested in vitro using a USP Apparatus I (basket) apparatus
at 100 rpm at 37 degrees °C in various concentrations of ethanol in 500 ml simulated
25  gastric fluid in order to determine the impact of ethanol on drug release. The results are

presented below.



10 14 15 22 39(3.5) 20 14(0.9) 17(1.2) 20(1) 88(8.0) 30 27(1.8) 30(2.1)
34(1.7) 40 39(2.6) 45(3.2) 55 (2.8) 97(8.8) The results above show t hat

hydr omor phone rel ease fromformulations A, C, and F was unchanged in

et hanol concentrations up to and including 20%v/v. This is an inprovenent
on Exanpl e MO 2R0B/879E%r r ent Pal | adone fornul ation) which REIERRO0SOMELT o g 5

I ncrease in hydronorphone rel ease under these conditions. At 30% and 40% v/v
et hanol there was an increase in reled®e for fornmulations A, C and F but
the increases relative to release in SG- were | ower than those obtained
with Exanple |I (the current Palladone formulation). 10 EXAVPLE 6

Oxycodone/ nal oxone dosage form conprising 10 ng oxycodone hydrochl ori de and

5 ng nal oxone hydrochl oride omotphote Releadelitint68ohint aodone
hydrochl ori de 10.50 corresponding to Oxycodone hyd | ori de anhydrous
10. 00 WD 2006/ 079550 PCT/ EP2006/ 0007275‘—&%5&%%%"’ t rochl oride di hydrate
5.45 corres b{'0 T0 Nal'oxone,nydr 6Nl ofd de” annydgous 3. §dampeW done K30
5.00 Ethyl cellulose 45 ¢p 10.00 Stearyl al cphol 25.00| Lactose
nmonohydr at e Gupneesiration (%)

0 15 14 20 il

5 14 16 20 18* (1.6)

10 14 15 22 39 (3.5)

20 14 (0.9) 17(1.2) 20 (1) 88 (8.0)

30 27 (1.8) 30(2.1) 34 (1.7) -

40 39(2.6) 45 (3.2) 55(2.8) 97 (8.8)

The results above show that hydromorphone release from formulations A, C, and F was
unchanged in ethanol concentrations up to and including 20% v/v. This is an

improvement on Example 1 (the current Palladone formulation) which has an eight-fold

5  increase in hydromorphone release under these conditions. At 30% and 40% v/v ethanol
there was an increase in release for formulations A, C and F but the increases relative to
release in SGF were lower than those obtained with Example 1 (the current Palladone
formulation).

10 EXAMPLE 6

Oxycodone/naloxone dosage form comprising 10 mg oxycodone hydrochloride and 5

mg naloxone hydrochloride

Component weight [mg/tablet)
Oxycodone hydrochloride” 10.50
corresponding to

Oxycodone hydrochloride anhydrous 10.00




Talc 2.50 Magnesium Stearate 1.25 filmcoating opadry 11 HP white - 3.72
85F18422 1) cal cul ated based on expected noi sture content qualitative
conposition: see below 5 EXAMPLE 7 Oxycodone/ nal oxone dosage form conpri sing
20 mg oxycodone hydrochloride and 10 ng nal oxone hydroch] oride onent

wei ght [ mgM@PIEP195500xycodone hydrochl ori de 21. 00 corr@%&?&?"ﬁﬂ%gp
Oxycodone hydrochl ori de anhydrous 20. 00, nal oxone hydrochl ori de 10.90
correspondi ng to Nal oxone hydrochl ori dé47anhydrous 10. 00 Povi done K30 7.25
Et hyl cellul ose 45 cp 12. 00 WD 2006/ 079550 PCT/ EP2006/ 000727 48 Stearyl

al cohol 29.50 Lactose nonohydrate 54.50 Talc 2.50 Magnesium Stearate 1.25

filmcoating opadry 11 HP pink 851724151 4.17 2) calcul ated based on
expect ed noinslonore hydretidodidecdifdratat i ve conposidsi on: see bel ow

corresponding to

Naloxone hydrochloride anhydrous 5.00

Povidone K30 5.00

Ethyl cellulose 45 cp 10.00

Stearyl alcohol 25.00

Lactose monohydrate 64.25

Talc 2.50

Magnesium-Stearate 125

film coating opadry 11 HP white — 3.72

85F18422°

1) calculated based on expected moisture content

¢ qualitative composition: see below

5 EXAMPLE 7
]
Oxycodone/naloxone dosage form comprising 20 mg oxycodone hydrochloride and 10

mg naloxone hydrochloride

Component weight [mg/tablet]
Oxycodone hydrochloride” 21.00
corresponding to

Oxycodone hydrochloride anhydrous 20.00
naloxone hydrochloride 10.90
corresponding to

Naloxone hydrochloride anhydrous 10.00
Povidone K30 7.25

Ethyl cellulose 45 cp 12,00




5 EXAMPLE 8 Oxycodone/ nal oxone dosage form conprising 40 ng oxycodone
hydr ochl ori de and 20 ng nal oxone hydrochl ori de Conponent wei ght [ng/tablet]
Oxycodone hydrochl oride 42.00 corresponding to Oxycodone hydrochl ori de
anhydrous 40.00 nal oxone hydrochl oride di hydrate 21.80 corresponding to
Nal oxone hydd #96PWFde anhydrous 20.00 Povi done K30 14 PEHEPEORN07ER| | ul ose
45 cp 24.00 Stearyl alcohol 59.00 Lactose nonohydrate 109.00 Talc 5.00
Magnesi um Stearate 2.5 filmcoating of¥dry 11 HP yel |l ow 8.33 85F32109 WD
2006/ 079550 PCT/ EP2006/ 000727 49 3) cal cul ated based on expected noi sture
content qualitative conposition: see below 5 Qualitative conposition of the
filmcoat Opadry Il HP white pink yell ow Reference to 85F18422 85F24151

85F32109 St |medeyl dicolsll yvi nyl al cohol part. + 29,50 Ph. Eur.
Lactose monohydrate 54.50
Tale 2.50
Magnesium-Stearate 1.25
film coating opadry II HP pink 85F24151° 4.17

2) calculated based on expected moisture content

o

qualitative composition: see below

5 E LE 8

Oxycodone/naloxone dosage form comprising 40 mg oxycodone hydrochloride and 20

mg naloxone hydrochloride

Component weight [mg/tablet]
Oxycodone hydrochloride” 42.00
corresponding to

Oxycodone hydrochloride anhydrous 40.00
naloxone hydrochloride dihydrate 21.80
corresponding to

Naloxone hydrochloride anhydrous 20.00
Povidone K30 14.50
Ethyl cellulose 45 cp 24.00
Stearyl alcohol 59.00
Lactose monchydrate 109.00
Tale 5.00
Magnesium-Stearate 2.5
film coating opadry II HP yellow 8.33
85F32109°




hydrolized Titaniumdioxide (E 171) + + + Ph. Eur. Macrogol 3350 + + + Ph.
Eur. Talcum+ + + Ph. Eur. Iron oxide red (E 172) + NF* /EC Directive Iron
oxi de yellow (E 172) + NF* /EC Directive * current Edition 10 The above
descri bed dosage fornms were prepared by nelt extrusion. Oxycodo

hydr ochl or i Y@ 2&1?@"?%9 oxone hydrochl oride are bl ended wi t%%fﬂ%@ﬁ@?"

et hyl cel l ul ose, stearyl alcohol and | actose, the blend is screened to renove
aggl onerates and further blended. The fend is melt extruded utilizi ng a
heated twin screw extruder, to formstrands which are mlled to produce
granul es. The granules are blended wth 15 tal c and magnesi um st ear at e,
conpressed into capsul e shaped tablets, which are then filmcoated. WO
2006/ 079550 PCT/ EP2006/ 000727 50 EXAMPLE 9 Dissolution test The

di ssol uti on appar i cordance with the USP 5 basket/ |
OO pm 900n  di gsgﬁ%ﬁﬁgﬁ%.ﬁ%{"ﬁ%#%g& escribed e.g. in USP 23. The

speci fi ed di ssol qaighyesasprationsredelet ansferred into each vessel with the bath
tenperature set to 37.0 f 0.5 C. Al ethanolic nedia were prepared by
transferring the appropriate anount of ethanol in USP Sinulated Gastric
Fluid (SG) without pepsin (i.e. 9 nL of ethanol with 891 nL of SGF for a
1% et hanol nedia). 10 A sin : ! Lrsh into each vessel. A
sanpl e was drawn from each \%’ggttg?‘belact%ﬁp ouorm{i me Ig{){oﬁfs: 10, 30, 60 and 120
m nutes. Using the HPLC test nethod sanples and

Opadry II HP white pink yellow Reference to
85F18422 85F24151 | 85F32109| Standard

Polyvinylalcohol part. + + + Ph. Eur. *

hydrolized

Titanium dioxide (E 171) + + + Ph. Eur. *

Macrogol 3350 + + + Ph. Eur. *

Talcum + + + Ph. Eur. *

Iron oxide red (E 172) + NF* /EC Directive

Iron oxide yellow (E 172) + NF* /EC Directive

* current Edition

10 The above described dosage forms were prepared by melt extrusion.
Oxycodone hydrochloride and naloxone hydrochloride are blended with povidone,
ethylcellulose, stearyl alcohol and lactose, the blend is screened to remove agglomerates
and further blended. The blend is melt extruded utilizing a heated twin screw extruder,
to form strands which are milled to produce granules. The granules are blended with
15 talc and magnesium stearate, compressed into capsule shaped tablets, which are then
film coated. |



(correspondi ng) standards were injected onto the columm to determ ne the
anmount of oxycodone HCl and nal oxone HCl dissolved. 15 Twel ve different
concentrations of ethanol were tested, 0% 2% 4% 8% 12% 16% 20% 24%
28% 32% 36% and 40% Exanple 9 / dissolution results qof Exa 20

di ssol uti oVQ 306AWEWxone HCl (ratio to dissolution (% 3@6‘6&@5@&” fmount
released in SG- 0 % al cohol) HCl (ratio_to amount released in SGF 0 %

al cohol) % 10 30 min. 60 mn. 120 10 ni?® 30 min. 60 min. 120 ethanol min.
mn. mn 017 29 40 53 16 28 39 53 2 17 29 39 53 15 28 38 52 4 18 29 39
52 15 27 37 51 8 16 27 37 50 14 26 36 49 WD 2006/ 079550 PCT/ EP2006/ 000727
51 12 16 27 36 52 13 25 34 47 16 14 27 38 50 12 24 33 45 20 15 25 34(0.9)
45 12 23 32(0.8) 44 24 13 25 34 ASEXAMPBLBY 44 28 14 25 34 45 11 22 32 44
32 13 24 33 44 10 22 32 44 36 13 24 33 45 a 11 22 31 44 40 13 24 33(0.8)
45 10 22 31(0.8) 44 Exanple 9 / dissolution results of Exanple 7

Dissolution test
The dissolution apparatus was assembled in accordance with the USP

5  basket/100rpm/900ml dissolution media method as described e.g. in USP 23. The
specified dissolution media were transferred into each vessel with the bath temperature
set to 37.0£ 0.5 °C. All ethanolic media were prepared by transferring the appropriate
amount of ethanol in USP Simulated Gastric Fluid (SGF) without pepsin (i.e. 9 mL of
ethanol with 891 mL of SGF for a 1% ethano! media).

10
A single tablet was transferred into each vessel. A sample was drawn from each vesse] at
four time points: 10, 30, 60 and 120 minutes. Using the HPLC test method samples and
(corresponding) standards were injected onto the column to determine the amount of
oxycodone HCI and naloxone HCI dissolved.
15
Twelve different concentrations of ethanol were tested, 0%, 2%, 4%, 8%, 12%, 16%,
20%, 24%, 28%, 32%, 36% and 40%.
Example 9 / dissolution results of Example 6
20
dissolution (%) naloxene HCI (ratio to dissolution (%) oxycodone
amount released in SGF 0 % alcohol) HCI (ratio to amount released
: in SGF 0 % alcohol)
% 10 30min. 60min. 120 #10min. -30min. 60min. 120
ethanol  min. min. min.
0 17 29 40 53 ﬁ 16 28 39 53
2 17 29 39 53 ¢ 15 28 38 52
4 18 29 39 52 15 27 37 51
8 16 27 37 50 14 26 36 49




di ssolution (9% nal oxone HCl (ratio to dissolution (% oxycodone anount

rel eased in SGF) HCl (ratio to anmount released in SGF) % 10 30 min. 60 mn.
120 10 min. 30 min. 60 mn. 120 ethanol mn. mn, mn. O 16 28 39 52 16 28
39 53 2 16 28 39 52 15 28 38 52 4 16 28 38 52 15 28 38 52 814263651
14 25 36 49 12 16 26 37 49 m 13 25 34 47 16 15 26 36 49 13 4 47 20 15
24 33(0, 8) WEME0PI5Lo (0 8) 43 24 14 23 33 45 12 22 32 PRAEBRGNIRY 33 45
13 23 32 44 32 13 24 32 44 12 22 31 43 36 14 24 33 44 12 22 32 44 WO

2006/ 079550 PCTI EP2006/ 000727 52 40 1494 34(0.9) 46 12 23 33(0.9) 45
Example 9 / dissolution results of Exanple 8 dissolution (% nal oxone

HCl (ratio to dissolution (% oxycodone anount rel eased in SGF) HO (ratio
to ampunt released P in SG°) %10 30 mn. 60 min 120 '1 10 min. 30 mn. 60

mn. 120 efhat®dl A6 min27mh. 360 13 28 34 45 1B 28 33 484 2| 13723| 33 46
13 23 33 46— 14 27 38 50§ 12 24 33 43

20 15 25 | 34(09) | 45 1 12 23 | 32(0.8) | 44

24 13 25 34 45 4 10 23 32 44

28 14 25 34 45 11 22 32 44

32 13 24 33 44§10 22 32 44

36 13 24 33 45§ 11 22 3] 44

40 13 24 | 33(0.8) | 45 a 10 22 | 31(0.8) | 44

Example 9 / dissolution results of Example 7

dissolution (%) naloxone HCl(ratio to dissolution (%) oxycodone
amount released in SGF) HCl(ratio to amount released
in SGF)

% 10 . 30min. 60 min. 120 10 min. 30 min. 60 min. 120

ethanol  min. min. min.
0 16 28 39 52 16 28 39 53
2 16 28 39 52 15 28 38 52
4 16 28 38 52 15 28 38 52
8 14 26 36 51 14 25 36 49
12 i6 26 37 49 13 25 34 47
16 15 26 36 49 13 24 34 47
20 15 24 | 33(0,8) | 45 13 23 32(0,8) | 43
24 14 23 33 45 12 22 32 44
28 14 24 33 45 13 23 32 44
32 13 24 32 44 12 22 31 43
36 | 14 | 24 | 33 | 4 & 12 | 22 | 32 | 44




4 13 23 32 44 12 23 32 44 8 13 23 32 43 12 22 31 43 12 12 22 30 42 11 21
29 40 16 11 21 30 41 10 20 28 40 20 11 20 28(0.8) 39 9 11 19 27(0.8) 38
24 11 20 28 38 11 19 27 38 28 12 20 27 38 11 19 27 38 32 11 20 28 38 10 19
27 37 36 11 19 28 38 11 19 27 38 40 11 19 27(0.8) 38 1019 27&@}.72_) 37 5
The di ssol O ¥6PWEM ts of Exanple 6 to 8 are shown in RGERZ0 . Fig. 2
shows the dissolution (% of oxycodone_after two hours for exanple 6 (OX/N
1015 PR), exanple 7 (OX/N 20/10 PR) ard exanple 9 (OX/N 20/40 PR). Fig. 3
shows the corresponding dissolution (% of nal oxone after two hours. 10
Between 0 and 20 % et hanol, the anount of rel eased active even decreases,
while between 20 _and 40 % ethanol the release is stable. This can be
observed for| ox4codpné4d WD 2B06/ BF@35(0 PG/ EP200D6/| 002 27 338B9)Hydédchl ori de

£

and nal oxone—hydrechl-or-de—with—respect—totaH—three—dosage—Forrs—of
exanples 6 to 8. EXAMPLES 10 TO 13 5 The conpositions of Exanples 10 to 13
are bel ow. FxambRl9 /[ARBEGSrebits OF Exdin anple 10 Exanple 11 Exanple 12
Exanpl e 13 Oxycodone HCL 10.0 10.0 10.0 10.0 Ethyl cellulose N10 41.8 nil
32.0 nil

dissolution (%) naloxone HCl(ratio to dissolution (%) oxycodone
amount released in SGF) HCI (iratio to amount released
in SGF)

% 10 30 min. 60 min. 120 10 min. 30 min. 60 min. 120

ethano] min. min. : min.
0 13 23 34 45 13 24 33 46
2 13 23 33 46 13 23 33 46
4 13 23 32 44 12 23 32 44
8 13 23 32 43 12 22 31 43
12 12 22 30 42 11 21 29 40
16 11 21 30 41 ¥ 10 20 28 40
20 11 20 28(0.8) 39 11 19 27(0.8) 38
24 11 20 28 38 11 19 27 38
28 12 20 27 38 11 19 27 38
32 11 20 28 38 10 19 27 37
36 11 19 28 38 11 19 27 38
40 11 19 27(0.8) 38 ! 10 19 27(0.8) 37

5  The dissolution results of Example 6.to 8 are shown in Fig. 2 and 3. Fig. 2 shows the
dissolution (%) of oxycodone after two hours for example 6 (OX/N 10/5 PR), example 7
(OX/N 20/10 PR) and example 9 (OX/N 20/40 PR). Fig. 3 shows the corresponding

dissolution (%) of naloxone after two hours.

10 Between 0 and 20 % ethanol, the amount of released active even decreases, while

between 20 and 40 % ethanol the release is stable. This can be observed for oxycodone



udragit RS PO* nil 41.8 nil 22.0 wudragit RL PO* nil nil 10.0 20.0 Stearyl
al cohol 14.0 14.0 14.0 14.0 wudragit NE 40 D* 34.2 (S), 34.2 (S), 34.0 (9,
34.0 (S), [85.5 (D] [85.5 (D] [85.0 (D)l [85.0 (D] Total 100 100 100 100
S = solid wei ght D = di spersion weight 10 * Eudragit RS PO PEOI %émst h)

acryl ate wiWO2e$07%55het hyl anmoni unmet hacryl ate chl ori dFCHERIYPLYET RL PO
poly(nmeth) acrylate with 10% tri nmet hyl amni unmet hacryl ate chloride *
Eudragit NE 40 40% di spersion (% w /w), Anat er | ost by evaporation 15
neutral poly(ethylacrylate nmethyl nethacryl ate) copol yner WO 2006/ 079550
PCT/ EP2006/ 000727 54 A procedure for preparing nmulti particul ates of
Exanples 10 to 13 in the formof pellets is approximately: Step 1. The
oxycodone wdydivceinddcankorrloBoms hydtoeklonide Witletekpect toalllthreodwagafifrasof Eudragit RS
PO RL PO and steaé I8al cohol in the Gal 10 high shear m xer 5 Step 2.
Eudragit NE Fo7HY gopérsi on was slowy added by aid of a peristaltic punp
onto the blended materials fromStep 1 in the Gal 10 m xi ng bow ,
pre-warned for Exanples 12 and 13 to 29C,  whil st maintaining

m xi ng/ chopping. Step 3. The appwm agit NE 40 D was conti nued
until grapule formation occurred - all the Eudragit NE 40 D was added. 10

Step 4. The application of Eudragit NE 40 D was periodically halted to
per mi t The compositions of Examples 10 to 13 are below.

Material Examples (% w /w)

Example 10 | Example 11 | Example 12 | Example 13

Oxycodone HCl 10.0 10.0 10.0 10.0
thyl cellulose N10 41.8 nil 32.0 nil
Eudragit RS PO* nil 418 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 D* 342 (8), 34.2(S), 34.0 (S), 34.0 (8),
[85.5 (D)] [85.5 (D)] [85.0(D)] | [85.0(D)]
Total
100 100 100 100
S = solid weight
D = dispersion weight
10 * Eudragit RS PO: poly(meth) acrylate with 5% trimethylammoniummethacrylate

chloride
* Eudragit RL PO: poly(meth) acrylate with 10% trimethylammoniummethacrylate
chioride
* Eudragit NE 40 40% dispersion (% w /w), water lost by evaporation
15 neutral poly(ethylacrylate methyl methacrylate) copolymer



scraping of the sides of the mxing bow. Step 5. After all the Eudragit NE
40 D had been added, the wet granules were extruded through a conventi onal
extruder and then dried in a fluid bed dryer at approxinmately 44C. 15 Step
6. The dried granules were cooled to roomtenperature and collected. Step
7. The granW@oqeressot hen fed at a controlled rate to a lperaiphickootcro 18
extruder equipped with a 1.0 nmdie-plate, a conveyor and pelletiser and
heated stations (zones) torque and nels4 pressure as follows;. Exanple
Tenperature (C) Melt Pressure (bar) Torque (%9 20 Zones 3-8 Zones 9-10 10
115-120 115-120 63-72 59-62 11 110-115 110-115 70-72 50-60 12 80-105
90-100 73-86 64-72 13 90-100 100-110 76-96 67-85 WO 20061079550

PCT/ EP200610007 2% 1y 300l Efbeh i Bihichos'oP ERaflp O e ATV i ot €W speed

100 to 141 rpm extru s were carri away fromthe die-head on
a conveyer geletgistapproxioatyy:i ndr i cal multi particulates. 5 Hypothetically,

The ori f1ces of PR The REAGH I, tbngpP RS ilfks it ‘AT PSR BB, T
two bl ades dmmgiilRlS@mﬁdP?@n@stbarylh&om]Emuﬂﬁal][rnomﬁgssmm ges undglr |
pressure an st ten | ori,Lfices of  t ades
woul d sweep overgtleﬂgo ?HS g oo hqglsmr%mh&aﬁs@wmedag 434]@ 6PFrﬁ%t As
they expand maf @fthe blelﬂeecpﬁasteﬁaqs 'ﬁUﬂlastﬁ) PH &kfdﬁmomhﬁ!g b&Adp rteavérﬁédn

rounded surfacés. Hypotheti cal g al though in the above Exarrpl es a Leistritz
Mcro 18 extfer@xamples IR andé3 to 29°C, whilst mamtalmng mixing/chopping.

Step 3. The application of Eudragit NE 40 D was continued until granule
' formation occurred - all the Eudragit NE 40 D was added.
10 Step 4. The application of Eudragit NE 40 D was periodically halted to permit
scraping of the sides of the mixing bowl.

Step 5. After all the Eudragit NE 40 D had been added, the wet granules were
extruded through a conventional extruder and then dried in a fluid bed dryer at
approximately 44°C.

15 Step 6. The dried granules were cooled to room temperature and collected.

Step 7. 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 and heated stations

(zones) torque and melt pressure as follows;.

Example Temperature (°C) Melt Pressure (bar) Torque (%)
20 Zones 3-8 Zones 9-10

10 115-120 115-120 63-72 ‘ 59-62

11 110-115 110-115 70-72 50-;50

12 80-105 90-100 73-86 64-72

13 90-100 100-110 76-96 67-85



used, a larger extruder, for exanple a Leistritz Mcro 27, may be preferred
to handle 15 materials requiring a higher torque for processing. EXAMPLE
14: The multi particulates from Exanples 10 to 13 were tested to determ ne
their potential 20 for tanper resistance as follows: 1) 4 he mul ti
parti cul at 0L anpl es 10 to 13 were either crushed PC&MW&{"\% spoons
or in a pill crusher, such as a Pill Pulverizer as sold by Apex Healthcare
Products, and then extracted in 2 m wat®r heated to boili ng on a spoon and
25 filtered off. The ambunts of oxycodone extracted were then determ ned by
HPLC and detection by UV at 210 nm wavel ength and are shown in the chart of
Figure 4 and below. WD 2006/ 079550 PCT/ EP2006/ 000727 56 Mean Oxycodone

Rel eased (ng)* Exanple 10 Exanple 11 Exanple 12 Exanple 13 Intact 1.54 2.91

17.97 12.04 _Pill usher.. 1 .31.18.90 13. S ns 25 2. 24.42
TS 07 -+ va Tedeseae A2 ua Bie e sty iR 00 P A B LR oo g of
the multi pagidahdstibend Cadriddramy Boanhk dik-hkd 6:0a dohvewi endséibjiree tylthdiical bl | ndi ng
in a nortar and%lrestle with 24 rotations of the pestle and the product
placed in 9RMIGHHater at 37 C for 45 ninutes. The anpunt of oxycodone

di ssol veds was then determ ned by the nethod described in 1) above and the
results are represented in the bar chart of Figure 5 and bel ow. Mean

Oxycodone ReHpmotheticallyrpr-altesaiesuing precrdurpéan be combidengsl Extradapemepges 13 t 1. 92
0.62 13.74 Sﬁgxg the orifices of the die-head of a Leistritz extruder. A rotary cutter with two blades
would be used to cut the extruded mix as it emerges under pressure and still molten from
the orifices of the die plate. The blades would sweep over the surface of the die-head to
10 pass the orifices. As they expand and cool, the cut extrudate particles would tend to form

rounded surfaces.

Hypothetically, although in the above Examples a Leistritz Micro 18 extruder could be
used, a larger extruder, for example a Leistritz Micro 27, may be preferred to handle

15  materials requiring a higher torque for processing.

EXAMPLE 14;

The multi particulates from Examples 10 to 13 were tested to determine their potential

20  for tamper resistance as follows:

D 400 mg of the multi particulates from Examples 10 to 13 were either crushed
between two spoons or in 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
25  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 4 and

below.



ortar 1.32 0.81 9.53 4.02 le 10 * Values are the nean of two repetitions of
the test. 3) In each of extractions a) to e) 400 ng of the nulti

particul ates fromone of Exanples 10 to 13 were treated respectively as
follows: the multi particul ates were 15 placed in the sol vent ated in
a gl ass fl XR2M60B50as then heated (if heating is indi CEEH? W@ 72'2; wat er
bath. The flask was then subjected to shaking for the tinme indicated using
a Stuart Scientific Flask Shaker Mvdel #F1 set at 500 to 600 oscillations
per mnute. After extraction the amount of oxycodone di ssol ved was then
determ ned by the nethod used in 1). WO 2006/ 079550 PCT/ EP2006/ 000727 57
a) 15 mnutes _shaking in 10 ml water at roomtenperature; b) heating for 5
mnutes in 10 M water at 50 MehmleywmﬂmbRelbﬁseﬂl(mgy*es shakijng; 5 c) heating
for 5 mnutes in 10 *. wat'" et 7'= c—-oHgwed Fo—ri-ft shaki ng. d)
heating for| 5 minuteg & xAmpls 107 | Fxpapledl | lTiﬂ I 5@@&‘%@5 ni nut es

shaki ng. e) [l nui ey §1]1_kl ng Q_@llO m 4@7_9@ et hanojo.@f room tenperature.

10 The test_ results are shown in the attached bar chart of Higure 6 and
bel ow. Exarrpll’iHCmsh@anlpi% 11 Ex3dpl e 12 EX&Bl e 13 13406 et hgnol 8.54 ny

28.26 ng 23; Jc)ohlég 31 815251@ IUUQ!.?.[SCII}J. 24.42 15.07

* Values are the mean of two repetitions of the test.

2) 400 mg of the multi particulates from Examples 10 to 13 were subjected to

5  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 5 and below.

Mean Oxycodone Released (mg)*

Example 10 | Example 11 | Example 12 | Example 13
Intact 1.92 0.62 13.74 5.30
24x Mortar | 1.32 0.81 9.53 4,02
& Pestle

10

* Values are the mean of two repetitions of the test.

3) In each of extractions a) to ¢) 400 mg of the multi particulates from one of
Examples 10 to 13 were treated respectively as follows: the multi particulates were

15 placed in the solvent indicated in a glass flask which was then heated (if heating is
indicated) over a water bath. The flask was then subjected to shaking for the time
indicated using a Stuart Scientific Flask Shaker Model SF1 set at 500 to 600 oscillations
per minute, Afier extraction the amount of oxycodone dissolved was then determined by
the method used in 1).



(21.4%by W) (71.7%Dby W) (59.8%by W) (79.6% by wt) 15 m n shake Vater
1.22 ng 1.39 ng 3.47 ng 3.11 ng roomtenp. (3.0%by w) (3.5%by w) (8.7%
by wt) (7.8%by w) 15 mn shake Water 4.08 2.71 22.94 16.02 50C for5mn

15 min shake (10.2 %by w) (6.8 %by w) (57.4 %y w) 0% )

Vater 5.34 WO2H064P958b 35.78 75 C for 5 nin 15 nin shakel((?[?%égo‘%%%%@wvw)
(13.2 % by w) (72.3 % by w) (89.5 % by w) Water 6.60 33.18 37.92 35. 36
100Cfor5 mn 15 mn shake (16.5 % by wt?)’ (82.9 % by w) (94.8 % by w) (88.4
% by wt) WO 2006/ 079550 PCTI EP2006/ 000727 58 EXAMPLES 15 TO 24 Further
Exanples 15 to 24 are presented in Table 1 below 5 EXAMPLE 25 Al cohol

Extraction Test and dissolution profiles 10 400 ng of the nmulti particul ates
fromone of Exanples 15 to 21 were placed in 10 m

a) 15 minutes shaking in 10 m] water at room temperature;

b) heating for 5 minutes in 10 ml water at 50 °C followed by 15 minutes
shaking;
¢) heating for 5 minutes in 10 ml water at 75 °C followed by 15 minutes
shaking.
d) heating for 5 minutes in 10 ml water at 100 °C followed by 15 minutes
shaking.

e) 15 minutes shaking in 10 ml 40 % ethanol at room temperature.

The test results are shown in the attached bar chart of Figure 6 and below.

Example 10 Example 11 Exampie 12 Example 13
40% ethanol
8.54 mg 28.26 mg 2391 mg 31.85mg
room temp.
) (21.4% by wt) |(71.7%by wt) |[(59.8% by wt) | (79.6% by wt)
15 min shake
Water
1.22 mg 1.39 mg 3.47 mg 3.11mg
room temp.
) (3.0% by wt} |(3.5% by wt) (8.7% by wt) (7.8% by wt)
15 min shake
Water
. 4,08 2.71 22.94 16.02
50 °C for 5 min
) (102 % by wt) | (6.8 % by wt) (57.4 %by wt) | (40.1 % by wt)
15 min shake
Water
5.34 5.28 37.09 35.78
75 °C for 5 min
. (13.3 % by wt) | (13.2 % by wt) [(72.3 % by wt) | (89.5 % by wt)
15 min shake
Water
. |6.60 33.18 37.92 35.36
100 °C for 5 min
] (16.5 % by wt) |(82.9 % by wt) |(94.8 % by wt) |(88.4 % by wt)
15 min shake




40% et hanol at room tenperature and subjected to shaking for 15 m nutes
using a Stuart Scientific Flask Shaker Mddel SF1 set at 500 to 600
oscillations per mnute. After extraction the anmount of oxycodone dissol ved

was then determned with detection by HPLC with UV at ngt h.
The extractWQAMSETP s are presented in Table 2 15 and @8’6‘5@%@%@

di ssolution profiles are determ ned usi the Ph. Eur. Basket Apparatus at
100 rpmat 37Cin 900 M SG- optionall ith 40% et hanol and detection by
HPLC with UV at 206 nm wavel ength. The dissolution results of Exanples 15 to
21 in SGF with 40% et hanol are presented in Table 3 and Figure 8. The
dissolution profiles of Exanples 15 to 21 in SGF are provided in Table 4
and of Exanples 15 to 20 also in 20 Figure 9. The dissolution results in SG-
wi th 40% et hanol and in SGF for Sﬁz 24 are provided in Tables 5
and 6 and Figures 10 and 11, res . 06/ 079550 PCT/ EP2006/ 000727
50\ p OOO0OC OOOOOO ONNNNNNNyYyaNNN udU A u O wu

~N-i 00 . N ~Fu'rtll}Iér ]gxgmg\les 1990 M ;rg;reZen't\éldl\l/Ill lizlabl}le Mb'é{low?n
5
EXAMPLE 25

Alcohol Extraction Test and dissclution profiles

10 400 mg of the multi particulates from one of Examples 15 to 21 were placed in 10 ml
40% ethanol at room temperature and subjected to shaking for 15 minutes using a Stuart
Scientific Flask Shaker Model SF1 set at 500 to 600 oscillations per minute. After
extraction the amount of oxycodone dissolved was then determined with detection by
HPLC with UV at 206 mm wavelength. The extraction results are presented in Table 2

15 and Figure 7. The dissolution profiles are determined using the Ph. Eur. Basket
Apparatus at 100 rpm at 37°C in 900 ml SGF optionally with 40% ethanol and detection
by HPLC with UV at 206 nm wavelength. The dissolution results of Examples 15 to 21
in SGF with 40% ethanol are presented in Table 3 and Figure 8. The dissolution profiles
of Examples 15 to 21 in SGF are provided in Table 4 and of Examples 15 to 20 also in

20  Figure 9. The dissolution results in SGF with 40% ethanol and in SGF for Examples 22
to 24 are provided in Tables 5 and 6 and Figures 10 and 11, respectively.
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NN O,t 9w WO 20061079550 PCT/ EP20061000727 60 TABLE 2 Extraction
Results for Exanples 15 to 21 (40% et hanol at roomtenperature wth shaking
for 15 m nutes)
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Exanpl e Mean Oxcodone Recovered Mean Percentage Oxycodone (ng) recovered
(%9 15 8.3 20.8 16 7.7 19.3 17 7.6 18.9 18 7.5 18.8 19 6.6 16.4 20 7.1
17.8 21 18.8 46.9 5 1)Mean values are taken fromtwo runs of the test for
each of Exanples 15 to 21 TABLE 3 Dissolution Results for Exanples 15 to 21
in SGF with 40% et hanol 10 Tinme % Oxycodone Rel eased (hours) Ex.15 Ex. 16
Ex. 17 Ex. 18 Ex. 19 Ex. 20 Ex. 21 0 0. 000 00O 0.5 35.80 33.43 39.21
34.78 30.64 5 1 54.08 50.60 59.54 52.55 47. .08 1.5
50 96 60, 04 MO 88 57.41 77.97 9%, 78 2 73.42 6o BFIEmEd] 00 o5 13
85.89 97.70 3 85.00 81.07 89.12 84.02 77.03 94.65 98.32 1) Mean val ues are
taken fromtwo runs of the test for each of Exanples 15 to 21 15 WO
20061079550 PCT/ EP2006/ 000727 61 TABLEARLE?2

Extraction Resulis for Examples 15 to 21 {(40% ethanol at room temperature
with shaking for 15 minutes)

Example | Mean" Oxcodone Recovered | Mean" Percentage Oxycodone
(mg) recovered {%)
15 83 20.8
16 7.7 19.3
17 7.6 18.9
8 7.5 18.8
19 6.6 16.4
20 7.1 17.8
21 18.8 46.9
5
1)Mean values are taken from two runs of the test for each of Examples 15 to 21
TABLE 3
Dissolution Results for Examples 15 to 21 in SGF with 40% ethanol
10
Time % Oxycodone Released”
(hours) | Ex.15 | Ex. 16 | Ex.17 | Ex. 18 | Ex. 19 | Ex.20 | Ex. 21
0 0. 0 0 0 0 0 0

0.5 35.80 | 3343 | 3921 | 3478 | 30.64 | 43.04 | 76.65
1 54.08 | 50.60 | 59.54 | 5255 | 47.51 | 66.22 | 97.08
1.5 6496 | 60.04 | 7047 | 6328 | 5741 | 77.97 | 97.78
2 7342 | 6888 | 7838 | 71.80 | 65.13 | 85.89 | 97.70
3 85.00 | B1.07 | 89.12 | 84.02 | 77.03 | 94.65 | 98.32

1)Mean values are taken from two runs of the test for each of Examples 15 to 21

15



Di ssolution Results for Exanples 15 to 21 in SGF Tinme % Oxycodone Rel eased
(hours) Ex. 15 Ex. 16 Ex. 17 Ex. 18 Ex. 19 Ex. 20 Ex. 21 00000000 1

18.
86.
39.
45.
87.
78.
59.
97.
89.

16

99.
81.
76.
99.

88
51
56
47
99
81
33
92
84

68.

04
41
73
17

14.

3

28.
35.
98.
59.
47.
99.
71.

67

99.
59.
61.
98.

54 25.6 18.79 13.5 34.18 57.2 2 26.43 20.46 38.3 27.25 19.52 51.44
32.38 25.05 46.83 34.04 24.11 63.47 96.59 4 37.36 28.92 54.31

16 72.51 98.77 5 41.38 32.34 60.32 45.14 31.62 78.84 99.12 6

46 67.94 48.82 34.54 83,79 99.01 7 48.53 37.91 70.05 52.39 37.49
82 Fodhsest0. 86 74.41 56.22 40,14 91. 46 99.4gmpRwadhers 43. 06

2 42.56 93.75 99.02 10 56.5%144.83 80.81 61 44.76 95.73 98.9 11
08 83.64 64.68 47.06 96.79 98.9 12 61.14 48.89 85.61 68.2 48.74

14 13 63.54 50.95 88.43 70.76 51.06 98.97 98.81 14 65.14 52.43

7 52.54 98.41 98.53 15 66. ggggﬁ483 92.51 72.51 54.22 98.87 98.72
55.13 94.51 77.03 55.7 98.3 : 17 70 52 56.67 93.8 78.96 57.49
09 18 73. 18 5dDissbhdion Resulty Aplg Din SIGH 80 19 74. 36 59.83 96
88 98.89 98.77 20 74.78 60 41 96 94 82 94 61.24 98.65 98.67 21

74 98.68 84 18 62 72 99 13 99 09 22 75 76 61 26 97.7 83.56 64.19
81 Time % Oxycodone Released
(hours) _
Ex.15 | Ex.16 | Ex.17 | Ex. 18 | Ex. 19 | Ex.20 | Ex.21
0 0 0 0 0 0 0 0
1 18.88 14.54 25.6 18.79 13.5 34.18 572
2 2643 | 2046 383 | 27.25 | 19.52 | 5144 | 86.51
3 3238 | 25.05 | 4683 | 34.04 | 2411 | 63.47 | 96.59
4 3736 | 2892 | 5431 | 3956 | 28.16 | 72.51 | 98.77
5 4138 | 3234 | 6032 | 4514 | 31.62 | 78.84 | 99.12
6 4547 | 3546 | 6794 | 48.82 | 3454 | 83,79 | 99.01
7 48.53 | 3791 | 70.05 | 5239 | 3749 | 8799 | 98.82
8 51.68 | 40.86 | 7441 | 5622 | 40.14 | 9146 | 99.03
9 5423 | 43.06 | 7881 59.2 | 4256 | 93.75 | 99.02
10 56.51 | 44.83 | 8081 61 44776 | 95.73 98.9
11 5933 | 47.08 | 83.64 | 64.68 | 47.06 | 96.79 | 98.9
12 61.14 | 48.89 | 8561 68.2 | 48.74 | 97.92 | 9%.i4
13 63.54 | 5095 | 8843 | 70.76 | 51.06 | 98.97 | 98.81
14 65.14 | 5243 | 8984 | 717 52.54 | 98.41 | 98.53
15 6699 | 53.83 | 9251 | 7251 | 5422 | 93.87 | 98.72
16 68.67 | 5513 | 9451 | 77.03 55.7 | 9838 | 989
17 70.52 | 56.67 | 93.8 | 78.96 | 5749 | 99.04 | 99.09
18 73.18 | 5821 | 96.81 | 7948 | 58.71 | 98.91 | 98.89
19 7436 | 59.83 96 81.41 | 59.88 | 98.89 | 98.77
20 74.78 | 6041 | 9694 | 8294 | 61.24 | 98.65 | 98.67
21 76.73 | 6174 | 98.68 | 84.18 | 62.72 | 99.13 | 99.09
22 7576 | 6126 | 977 | 83.56 | 64.19 | 99,17 | 98.81
23 78.34 | 6346 | 98.07 | 86.81 | 65.06 | 98.92 | 98.5]




23 78.34 63.46 98.07 86.81 5.06 98.92 98.51 6 WD 2006/ 079550

PCT/ EP2006/ 000727 62 24 79.53 64.69 98. 16 86.55 66. 13 99.07 98.66 TABLE 5
Di ssolution Results for Exanples 22 to 24 in SG- with 40% et hanol 5 Tine
(hours) % Oxycodone Rel eased Exanpl e 22 Exanple 23 Exanple 24 0 0.00 0.00
0.00 0.5 31.30 37.19 36.42 1 45.54 55.37 52.68 1.5 56.76 67.51 64.38 2
64.17 75.64 72.97 3 78.00 89.44 86.11 4 86.70 95.30 92.40 1) Mean val ues
are taken frogyt, ?ﬁ@m’& ps of the test for each of Exanplgqsmploteons TABLE 6
Di ssol uti on Resu Exanples 22 t@24 in SG- 10 % Oxycodone Rel eased
Ti me (hours) Exanple 22 Exanpl e 23 Exanple 24 0 0.00 0.00 0.00 1 13.74

26.51 17.78 2 19.69 38.41 24.93
24 79.53 | 64.69 | 98.16 | 8655 | 66.13 | 99.07 | 98.66
TABLE §

Dissolution Results for Examples 22 to 24 in SGF with 40% ethanol

% Oxycodone Released”
Time (hours)
Example 22 Example 23 Example 24
0 0.00 0.00 0.00
0.5 31.30 37.19 36.42
1 45.54 55.37 52.68
1.5 56.76 67.51 64.38
2 64.17 75.64 72.97
3 78.00 89.44 86.11
4 86.70 95.30 92.40

1)Mean values are taken from two runs of the test for each of Examples 22 to 24

TABLE 6
issoluti ults for Examples 22 to 24 in SGF
10
% Oxycodone Released
Time (hours)
Example 22 Example 23 Example 24

0 0.00 0.00 0.00
1 13.74 26.51 17.78
2 19.69 38.41 24,93
3 23.65 46.41 30.09
4 28.11 54.57 34.76
5 31.24 60.16 38.05
6 34.13 65.26 40.83
7 37.03 68.13 44.12




3 23.65 46.41 30.09 4 28.11 54.57 34.76 5 31.24 60.16 38.05 6 34.13 65. 26
40.83 7 37.03 68.13 44.12 WO 2006/ 079550 PCT/ EP2006/ 000727 63 8 39, 44
72.59 46.91 9 42.10 75.59 48.75 10 43.90 77.98 51.41 11 46.19 80.38 53.71
12 48.07 82.83 55.40 13 50.14 86.18 57.33 14 51.83 86.98 59.20 15 53.49

88.72 60.43 16 55.29

90. 37 61.72

17 57.05 91.94 64. 22

18 57.92 91. 96

64.85 19 59.25 93.98 65.38 20 61.25 94.20 67.30 21 61.78 95.19 68.81 22
64.30 96.91 71.91 24 65.85 97. 28-rfidadiGooh3R

63. 75 96. 57 7\90%36,0735%?

Thr oughout this speci

ication the worgs"conprise”,

or variations such as

"conprises"” or ti "conprising”, will be understood to inply the inclusion of

a stated el enent, integer or
8 39.44 72.59 46.91
9 42.10 7559 48.75
10 43.90 77.98 51.41
11 46.19 80.38 53.71
12 48.07 82.83 55.40
13 50.14 86.18 57.33
14 51.83 86.98 59.20
15 53.49 88.72 60.43
16 5529 90.37 61.72
17 57.05 91.94 64.22
18 57.92 91.96 64.85
19 59,25 93,98 65.38
20 61.25 94.20 67.30
21 61.78 95.19 68.81
22 63.75 96.57 70.63
23 64.30 96.91 71.91
24 65.85 97.28 72.65




0O step, or group of elenents, integers or steps, but not the exclusion of

any other elenent, integer or step, or group of elenents, integers or
steps. 5 N Any discussion of docunents, acts, naterials, devices,
articles or the Iike which has 00 been included in the present
specification is solely for the purpose of providing a 0O context for the
present invention. It is not to be taken as an adm ssion that any or al
of these matters formpart of the prior art base or were commobn genera
kn edge in the O 10 field relevant g3 the present invention as it
ted before the priority date of each claim of this application
2 59 1. d WO 20?@@9795 0..PCT/ EP2006/ 000727 t (%B Lbe"of a
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as controfled release matrix material releases |ess opioid in an al cohol
exrractlon test,. conpar to e 10 sanme fornul ation but
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3. Use according to claim?2, wherein said fornulation rel eases | ess than 20
30 % nore preferred less than 25 % of opioid salt, or from15 to 25 %
opioid salt. 4. Use of a hydrophobic material as controlled rel ease matrix
material in the manufacture of an opioid salt controlled rel ease matri x
formulation to inpart resistance to al cohol extraction of the opioid salt,
wherein less than 25 % of the 25 opioid salt is released after 1 hour of
in-vitro dissolution of a dosage form conprising sai Lon in 900 m
of Simul at ed CAEYE uid with 20 %g# hanol  usi ng u%ﬁ%%g%’@%@ | (basket)
operating at 100 rpmat 37 C. 5. Use of a hydrophobic material as controlled
rel ease matrix material in 30 the manufacture of an opioid salt controlled
rel ease matrix fornmulation to inpart resistance to al cohol extraction of
the opioid salt, wherein I ess than 25 % of the WD 2006/ 079550

PCTI EP2006/ 000727 65 opioid salt iscialpggsed after 1 hour of in-vitro

di ssolution of a dosage form conprising said fornmulation in 500 m of

Simul ated Gastric Fluid with 20 % et hanol using USP Apparatus | (basket)

operating at 100 rpm atys37ofGa sparidgly Ukferafeeradablle Berfloplafiicpdlfmep or Wher ei n | ess
t han 20 %ogl Ohg SEIt,mgmre %reffrrgd | ess than 10 % opi oid sglt, even nore
preferred | ess Pbic PRIERST 8% ¢putreied r @e%@?mﬁﬂﬁon%emufg%mw Woid salt is
rel eased aft er opioifi Odéhtroliéd rekesbe Oateix NfbEHDAMBH Do Cinipatt efebigthnod StoC AlEdheD! | ed

t

rel ease matrix nmaterial in ., 10 the. manufacture of .an_opioid salt controlled
rel ease matri xe’?'a?hr‘r‘ﬁlogt’ih%r‘i’pltc’ﬁl? iy sal é%’ingﬁg‘??cgﬂvt“@ e cBAEY REFact i on of

t he opi oi d sal permudbRr faerfhoplagicr wilynter @k Hydreptdbiod Upalynet as aphtadlied sddate r el eased
after 1 hour of jin-vitr i ssol uti.on.of t osage form conprising said
formul ation i n™8H0 e re%i“r?ﬂl?eéi 8%}018;5%?‘} F@&ﬁffﬁtﬁ‘%ﬁ“ttﬁstfﬁm%r Rdfol using a
USP Appar atlls barfelfarsdoiztion bp pathahaigpadiglyl @derrppealile Sérrigpldsiic polyemeanount of
opioid salt 15, rel eased.after hour. of in-vitro diss ion of the dosage
form conpri si nlgwdgo&g%’w IFOIr r?ﬁ?‘g) i otﬁ&)?nﬁmgvo%p?ﬁﬂyg‘fo%r% é‘tq'léagér@'st ric Fluid with
0 % et hanol using an USP

2, Use of a sparingly water permeable thermoplastic polymer as

controlled release matrix material in the manufacture of an opioid salt controlled

15 release matrix formulation to impart resistance to alcohol extraction of the opioid

salt, wherein said formulation after 15 minutes shaking in 40 % ethanol at room
temperature releases less than 35 % of opioid salt.

3. Use according to claim 2, wherein said formulation releases less than
20 30 %, more preferred less than 25 % of opioid salt, or from 15 to 25 % opioid salt.

4. Use of a hydrophobic material as controlled release matrix material in
the manufacture of an opioid salt controlled release matrix formulation to impart
resistance to alcohol extraction of the opioid salt, wherein less than 25 % of the

25 opioid salt is released after 1 hour of in-vitro dissolution of a dosage form
compriging said formulation in 900 m] of Simulated Gastric Fluid with 20 % ethanol
using USP Apparatus I (basket) operating at 100 rpm at 37 °C.

5. Use of a hydrophobic material as controlled release matrix material in
30 ° the manufacture of an opioid salt controlled release matrix formulation to impart
resistance to alcohol extraction of the opioid salt, wherein less than 25 % of the



Apparatus | (basket) apparatus at 100 rpmat 37 C, is |less than about 2:1.
8. Use of a hydrophobic material as controlled release matrix material in
20 the manufacture of an opioid salt controlled release matrix formnul ati on
to inpart resistance to al cohol extraction of the opioid salt, wherein the
ratio of the anount of opioid salt released after 1 hour of in-vitro

di ssolution of the dosage formconprising said fornmulation in 500 m of

Si mul at ed Gastrl d with 20 % ethanol using a USR (basket)
appar atus at WO ?Oﬂ%ﬁld%t 37 C, to the gyount of opioid s‘f?@t%g@“‘f’?l eased after
| hour of in-vitro dissolution of the dosage form conprising said
formulation in 500 mM of Sinulated Gastric Fluid with 0 % et hanol using an
USP Apparatus | é’basket) apparatus at.100 rpmat 37 C, is |less than about
2:1. 9. Use actRiiflisaly it atleasesi aller bhog, ofieite) Jislgion Afj & dosees d¥@ than 1.5: 1,

30 preferably tdssisihg @i fhimhlatidin’dd0 &l OF SmaliePCLAEPAAGK BP0 F2dhan6 10. Use
according to any qne of th?e)g(gﬁsgcedl ng clainms, wherein the hydrophobic

material or thenglF4Rprmgt ghe #ARHPES 37" S0l yrer is an al kyl

cellulose. 5 11. Use accordi ng to clal m 10, wherein the alkyl cellulose is

ethyl cell Iose e ac to_any on edi ng cl ai ns,
wher ei n the opi oi djazsa:{?Se a‘é°° éqﬁoﬁ% %T’Sdﬂ"?}g"@n&‘é’?‘gﬁ gbﬂg’f

ant agoni sts i npxefeﬂ‘bd mttmaﬁnom diﬂim@mltpevén mdR pﬁsgmﬁﬂ Ehsthirh®v%.apiohi sarbi on
providing an a e agoni st/ antagoni sts parti al
opi oi d agoni stB ?e ﬁnb ég q%’l’&(g‘}“s’lrﬁ ﬁﬂ%f'olr J"5f the pharmaceutically
acceptable salts thereof 13. Use according to any one of the preceding

clai m, wherein the ol ledes hindiblc bW LFGhESd LOMALARKER w0 -

aIIyIprodlne al phapr odi
bupr enor philfie, thoubapniation alf an opioili salt zent®]led mhtesermagtrix formulation to impart

resistance to alcohol extraction of the opioid salt, wherein the ratio of the amount of

opioid salt released after 1 hour of in-vitro dissolution of the dosage form comprising
said formulation in 900 ml of Simulated Gastric Fluid with 20 % ethanol vsing a
USP Apparatus I (basket) apparatus at 100 rpm at 37 °C, to the amount of opioid salt

15  released after 1 hour of in-vitro dissolution of the dosage form comprising said
formulation in 900 ml of Simulated Gastric Fluid with ¢ % ethanol using an USP
Apparatus [ (basket) apparatus at 100 rpm at 37 °C, is less than about 2:1.

8. Use of a hydrophobic material as controlled release matrix material in

20  the manufaeture of an opioid salt eontrolled release matrix formulation to impart

resistance 10 alcohol extraction of the opioid salt, wherein the ratio of the amount of

opioid salt released after 1 hour of in-vitro dissolution of the dosage form comprising

said formulation in 500 ml of Simulated Gastric Fluid with 20 % ethanol using a

USP Apparatus I (basket) apparatus at 100 rpm at 37 °C, to the amount of opioid salt

25  released after 1 hour of in-vitro dissolution of the dosage form comprising said

formulation in 500 ml of Simulated Gastric Fluid with 0 % ecthanol using an USP
Apparatus I (basket) apparatus at. 100 rpm at 37 °C, is less than about 2:1.

9. Use according to claim 7 or §, wherein the ratio is less than 1.5:1,
30 preferably less than 1:1.



desonor phi ne, dextronoram de, dezoci ne, di anprom de, di anorphone,

di hydr ocodei ne, di hydronor phi ne, di nenoxadol, di mepheptanol,

di et hyl t hi anbut ene, di oxaphetyl butyrate, dipi panone, eptazocine,

et hohept azi ne, 20 et hyl net hyl t hi anbut ene, et hyl nor phi ne, etonitazene,
et or phi ne, di hydroetorphine, fentanyl and derivatives, hydrocodone,

hydr onor phone, hydr oxypet hi di ne, isonmethadone, ketobem done, | evorphanol,
| evophenacyl ofentanil, meperidine, nmeptazipelg WRFEOc! ne,
nmet hadone, n&@%@@%ﬁMﬁLrphine, nmyrophi ge, narceine, ni conorphine,

nor | evor phanol , nornmet hadone, nal or phi ne, nal buphene, 25 nor nor phi ne,
nor pi panone, opi um oxycodone, oxynorphone, papaveretum

pent azoci ne, phenadoxone, phenonor phan, phenazoci ne, phenqperi di ne, pi m nodi ne,
piritranide, prophépt ainTsﬁea,“‘}S‘ihBﬁTg‘HGW Bt Spdhei B‘F?Féi?‘gp‘?l"d‘g%x'fjlf?ﬁeé‘h 1 sufentanil,
tilidine, trangdfiphobidimhtsigal bohesbing périeghid ithbrédblhstic d61yRET idlah elkglal t s

t hereof; and nh tures of any of the foregoing, and the like, preferably
from phar maceufr 8% y 30 acceptable salts of any of codeine, norphine,
oxycodone, hydrocodone, hydronorphone, or oxynorphone. 67 14. Use

according tp any o of ..t he precedi |.ai . Wherein t opiqjd salt is a
combi nat i ong)of an g& oi%seaﬂd?fﬁ?‘&% %g{;ﬂn ;lﬂti wﬁ?ﬁ'&p@%i@gﬁ?@goéﬁimst&hglal t, the

conmbi nati on Ocefinlosel di ng an anal gesic effect, wherein the opioid antagoni st
is selected formthe group 5 of nal oxone, naltrexone and nal orphine in the

form of pharmaceutically acceptable salts thereof. 00 OO 15. Use accordi ng
to clainms 10 to 1412whe¥miapcording ta hikydne obthe pleoslng cjuitas, eherbin yhe dpiidet hy|

Formil ot on. - SR3E el boBl Y seohionichCufilpity Beobbbubh HBTIH LY (0
20 to 45 %lQbyagenistsofhet pambindtipra tprdvidifgo mmusnalgesim etfeet, iand amixechoamioid of at | east
40 % (by wt), ?éeonﬂs %gorg/(s?:‘( %R;ﬁa\?w%fﬁd)agoﬂgts lof Attured mfeb P A Form®f heast 55 %

(by wt) or at ast of the matrix
pharmaceutically acceptable salts thereof,

13.  Use according to any one of the preceding claims, wherein the opioid
15 salt is selected from alfentanil, allylprodine, alphaprodine, anileridine,
benzylmorphine, bezitramide, buprenorphine, butorphanol, clonitazene, codeine,
desomorphine,  dextromoramide, dezocine, diampromide, diamorphore,
dihydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol,
dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine,
20  ethylmethylthiambutene, ethylmorphine, etonitazene, etorphine, dihydroetorphine,
fentanyl and derivatives, hydrocodone, hydromorphone, hydroxypethidine,
isomethadone, ketobemidone, levorphanol, levophenacylmorphan, lofentanil,
meperidine, meptazinol, metazocine, methadone, metoporn, morphine, myrophine,
narceine, nicomorphine, norlevorphanol, normethadone, nalorphine, nalbuphene,
25 normorphine, norpipanone, opium, oxycodone, oxymorphone, papaveretum,
pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine,
piritramide, propheptazine, promedol, properidine, propoxyphene, sufentanil,
tilidine, tramadol, in the form of pharmaceutically acceptable salts thereof, and
mixtures of any of the foregoing, and the like, preferably from pharmaceutically
30 acceptable salts of any of codeine, morphine, oxycodone, hydrocodone,
hydromorphone, or oxymorphone.



_fornmulation. 15 16. Use according to any one of the preceding clains;

wherein the ethyl cellulose is conbined with at |east a second controlled

rel ease matrix nmaterial selected froma polynethacry |ate polyner,

preferably a neutral water-insoluble poly (ethyl acrylate, nethyl

nmet hacryl ate) copol yner. 20 17, Use according to claim 16, wherein the

pol ynet hacryl ate pol yner, preferably the neutral water-insoluble poly(ethyl

acrylate, nethyl acrylate) copolynmer is used in an amount of 5 %to 66 %

( wt), preferably I S %to 50 % (by wsy, nore preferred 20 %to 45 % (by ’

wtdand nost preferred 25 %to 45 % (by w) or in a weight anmount of at

Ietaét 5 % (by wt), at least 10 % (by w), at least 15 % (by wt) at |east 20'
o(by wt) or at least 25 % (by wt) qf the patrjx formulati 8, Use
rding to claiMb 14serascording sk of e Roedna clains, Wherein e daigibsal

hy@( ochl or i dgs Eonitifktionof pepi6id AgeHinsilt ﬂfdlaﬂeyplomanl&onisbﬁltﬁme easrdbmgmo any
ongyof the previ Qus . ¢

east one ref abl y hydroxy
SV cel Ful GEVETE of nERis g Fheeiee G af Ry d i s Bk e Reb |
2006/ 079550 RCHiIERIROBNOO0TCaNd rartine ibishe fome oi’marrgaclemmllanmptab]e Bdtsl4,
wh&rein the t of the alkyl cellulose, preferably ethyl cellulose, is
Ie% t han 20 y wt), preferably less than 15 % (by wt), nobst preferred
| es§ than 10 %(by wt) of the matrix formulation. 5 21. Use according to

cl@m 20, wherei n§ heugl derddigltsIcRffs 100foef4embﬂeﬁn thefalkyl 6&hulddt Qﬁ@fetamycorrbl ned |
WI at | east OT Ifﬂ&y ast.i ci zer “or sec 2&00? | ed (rgg.l ease r mat eri al i
cted frorfe]eliulpsedguy "ﬂ)ﬂ'é?'f‘%"rﬁ &opp Hl?rfﬁ?‘ﬂﬁ 8?| c
accds pr dberpadferyblytecm YO t@ e &h @y, wi)emyst pedfﬂ-mtﬂplfroncm s 488 by \aﬂ)@ﬁhml }
st @dr' ¢ and %atr&?orgﬁia%ﬁ ot u?gﬁ gm&rnt m'ﬁ(ttl&{sF% b (EE/Q\% “at least 45 % (by wt), at
least 50 % (by wt), at least 55 % (by wt) or at least 60 % (by wt) of the matrix
formulation, \

15 16, Use according to any one of the preceding claims, wherein the ethyl
cellulose is combined with at least a second controlled release matrix material selected
from a polymethacrylate polymer, preferably a neutral water-insoluble poly (ethyl
acrylate, methyl methacrylate) copolymer.

20 17. Use according to claim 16, wherein the polymethacrylate polymer,
preferably the neutral water-insoluble poly(ethyl acrylate, methyl acrylate) copolymer
is used in an amount of 5 % to 66 % (by wt), preferably 15 % to 50 % (by wt), more
preferred 20 % to 45 % (by wt) and most preferred 25 % to 45 % (by wt) or in a weight
amount of at least 5 % (by wt), at least 10 % (by wt), at least 15 % (by wt), at least 20

25 % (by wt) or at least 25 % (by wt) of the matrix formulation.

18. Use according to claims 10 to |7, wherein the opioid salt is oxycodone
hydrochloride or hydromorphone hydrochloride.

30 19, Use according to any one of the previous claims, wherein at least one
binder, preferably hydroxy alkyl cellulose, is included in the matrix formulation.

289559 1.doc




22. Use according to claim?21, wherein the al kyl cellulose, prcferably the
anmount of Cl2 to C36 aliphatic alcohol is at least 5 % nore preferred at

|l east 10 % (by wt), nore preferred at least 15 % (by w) and nost preferred
20 %to 25 % (by 15 wt) of the matrix fornulation. 23. Use according to
claims 20 to 22, wherein the opioid salt is a mxture of oxycodone
hydr ochl ori de and nal oxone hydrochloride in an anount ratio of 2:1. 20 24.
Use according to claim19 to 23, wherein the matrix fornul ati on does not

conprise a n er-insoluble poly (ethyl acryl at doAFT Y! ate)
copol yner. Zégaﬁggwggéording to any ogg of the precedﬂﬁgﬂg%ai#%, wherein the

matrix 25 formul ation does not conprise a poly(neth)acryl ate

tri met hyl anmoni utmet hyl acryl ate chl ori de copol ynmer. 26. Use according to any
one of the preceding clains, wherein the matrix fornulations is prepared in
a nelt extrusion process. 30 WD 2006/ 079550 PCT/ EP20061000727 69 27. Use
according to any of20t heUpreaesdngg odims 1% torhe mbkint the atamt bDihk atkyl r el ease

matrix formulations after, 1 i pyt es shaki j ter.at. room t erature
rel eases |ess g‘ﬁsei?b[@q°r+lg§§‘y{nﬁg'#°siﬂﬁ/£%ﬁf%aﬁglg(‘% @V\é’/@r Prffeﬁ#lgileé? Bt gﬂ) ess than
7.5% opi oi d sl (by wiipnhest pefefralleds thyn | @%byt Wi of thé/maipx freluistidnt . 5 28. Use
accordi ng to any of the preceding clains wherein the controlled release

matrix formilation after 5 mnutes standing in water at 50C foll owed by 15
m nut es shaki ng at 2ihe Bmnectrdinpdr akim 20y wheeis ale hlegeelinkssn pROFedpi oi d sal t,

pref er abl y 1 e gy o3 iRl i least 0B fladkiSh Sk ARbals Leiisheh thed 296 0P 0

matrix material selected from Cy; to Cse aliphatic alcohols or corresponding aliphatic
acids, preferably stearyl alcohol, cetyl alcohol, cetostearyl alcohol, stearic acid or

10  palmitic acid or mixtures thereof.

22.  Use according to claim 21, wherein the alkyl cellulose, preferably the
amount of Cyz to Csg aliphatic alcohol is at least 5 %, more preferred at least 10 %
(by wt), more preferred at least 15 % (by wt) and most preferred 20 % to 25 % (by
15 wt) of the matrix formulation.

23.  Use according to claims 20 to 22, wherein the opioid salt is a mixture
of oxycodone hydrochloride and naloxone hydrochloride in an amount ratio of 2:1.

20 24,  Use according to claim 19 to 23, wherein the matrix formulation does
not comprise a ncutral water-insoluble poly (ethyl acrylate methy! acrylate)
copolymer.

25.  Use according to any one of the preceding claims, wherein the matrix
25  formulation does not comprise a poly(meth)acrylate
trimethylammoniummethylacrylate chloride copolymet.

26.  Use according to any one of the preceding claims, wherein the matrix
formulations is prepared in a melt extrusion process.
30



29. Use according to any of the preceding clains wherein the controlled

rel ease matrix fornulation after 5 mnutes standing at 75C foll owed by 15

m nutes shaking at the sane tenperature rel eases | ess than 25% of opioid
salt, preferably less 15 than 20% of opioid salt, nore preferably |ess than
15% of opioid salt. 30. Use according to any of the preceding clains wherein
the controlled release matrix formulation after 5 mnutes standing at 100C

fol |l oned by ] shaking at the sanme tenperatur | ess than
30% opi oi d s;‘?? 59"%%’?% ably less 20 fhan 25% opioid s!g:leE?ioﬁgor%gﬁkr ef erably

| ess than 20% opioid salts. 31. Use according to any one of the preceding
clains wherein the ratio of the wei ght% anount of the opioid salt rel eased

at 50C, 120 m nutes shaki n% of the eﬁctgntr,ol,l eq release matri ormulation to
the wei ght % anount 2of &S #icerdiog e any gf theerqding cigims yhergin dhe ‘i‘ﬂ?ﬁi shaki ng of

Ithe controll edelfe@éﬁﬁﬁiﬁftﬁfﬂlhraﬁé’nsfaﬂé’rqﬂhﬁlﬂeﬁ)ﬁhaidﬁgﬂ;-v?at@&trb@ﬁ&mperﬁﬁlﬁger ablly 1 or
ess or 0.9 or |css. 32. according to. any aqne.of the preceding clains
wherein the rdFF8e Fss:ai‘”’ﬂéggaglzsﬁ o“%"rﬁ f°’dosf"{g'tp|’i%ergtﬂ?’ [?FS&L]@JW% R ased at 75C,
15 m nut es shadiitagprogrefedably 163Otha0sth bibill ek, r el ease matrix fornulation to the
wei ght % armgmt of opioid anal gesic WD 2006/ 079550 PCT/ EP2006/ 000727 70

rel eased at” RT 15 m nutes shaking of the controlled release matrix
formul ation is 1.228 or Usessprdmged ey afxhy preceding tleias whereld .t contrdlleds. 33. Use

according to any one of. the.preceding clai.ns. [ el e rafig.of 5 the
wei ght % arrt)untrr'}l}c“{f?se P’ﬁtélxg%rl}ngﬁggnsagﬁ re tésassmé'gmﬁfnv%gﬁ%{, gblélf]o%ﬂﬁu ggglss haki ng of
the control | eninnted shaldmg atthe samve tewpeanariratel casss tess thand0Wedpipid $dtanount of opi oi d

salt rel eased ] {Xbit . j | ease matri x
formul ation i s .. ﬁg%cgﬁs%%}sﬁ% %?Oé‘?%?’gh%p%%ﬁlg%sf%@s{%é !)Iggggagti | ess. 10 34.

Use accordilhg to any one of the preceding clains wherein the ratio of the
wei ght % anount of the opioid salt rel eased at 100C, 120 m nut es shaki ng of

t he
29,  Use according to any of the preceding claims wherein the controlled

release matrix formulation after 5 minutes standing at 75°C followed by 15 minutes
shaking at the same temperature releases less than 25% of opioid salt, preferably less
15  than 20% of opioid sait, more preferably less than 15% of opioid salt.

30.  Use according to any of the preceding claims wherein the controlled
release matrix formulation after 5 minutes standing at 100°C followed by 15 minutes
shaking at the same temperature releases less than 30% opioid salt, preferably less

20  than 25% opioid salt, more preferably less than 20% opioid salts.

31.  Use according to any one of the preceding claims wherein the ratio of
the weight% amount of the opioid salt released at 50°C, 120 minutes shaking of the
controlled release matrix formulation to the weight% amount of opioid salt released

25  at RT 120 minutes shaking of the controlled release matrix formulation is 1.2 or less,

preferably 1 or less or 0.9 or lcss.

32.  Use according to any one of the preceding claims wherein the ratio of
the weight% amount of the opioid salt released at 75°C, 15 minutes shaking of the
30  controlled release matrix formulation to the weight% amount of opicid analgesic



controlled release matrix fornulation to the wei ght% anount of opioid salt
rel eased at RT 120 m nutes shaking of the controlled release matri x
formulation is less than 2, preferably 1.5 or less or | or less or 0,9 or

| ess. 15 35. Use according to any one of the preceding clains wherein the
controlled release matrix formulation after grinding in a nortar and pestle
wth 24 rotations of the pestle and extracting in 900 mM water at 37C for
45 mnutes | 12. 5% opioid salt, preferably | # % opi oi d
salt, nore pSi g@% ﬁoless than 20 7. 5ppopioid salt are ?% gg@%%? 36. Use
according to any one of the preceding clains wherein the controlled rel ease
matrix formul ation after crushing between two spoons or in a pill crusher

and extracting jn t.er heated_to boiling on a spoon | ess than 27.5% 25
opi oi d salt, pﬁﬂ%?Sé‘f%{ng\g?ﬂB%@eﬁsﬁﬁ?ngé B%F@ﬂ‘@%ﬂs??a%f%mgkm?h%ly | ess t han
5% opi oi d  sal ér i@, preferdbBais@dess 3r0.9 s lgg@nt rol | ed rel ease dosage form
conprising: a matrix conprising a pharmaceutically acceptable salt of an

opioid analgesic 30 in a controlled release material; 71 N wherein |ess
t han 25% of the opBdi d Beakdcoidingteingasad tlefpteeedidy dadids whdrein the watibod t i

200 1 0 o SR P o P A g 0 11 2%
A control | ed rengdsé reitegayerif bromlgonprthavaight? hinauntaf spioid sbingeakeli ng a
ol cage: mat or i 410 T0uRAS S Bt be PnaBbyBialt Ayl BABRNG L [ o387, EPTLCCY
after 1 hour ofrefemblyil 2oplessdir§90k iess. on of the dosage formin 500 ml of
Sinmul ated Gastric Fluid with 20% et hanol
10 34,  Use according to any one of the preceding claims wherein the ratio of
the weight% amount of the opioid salt released at 100°C, 120 minutes shaking of the
controlled release matrix formulation to the weight% amount of opioid salt released
at RT 120 minutes shaking of the controlled release matrix formulation is less than 2,
preferably 1.5 or less or 1 or less or 0,9 or less.
I5
35.  Use according to any one of the preceding claims wherein the
controlled release matrix formulation after grinding in a mortar and pestle with 24
rotations of the pestle and extracting in 900 ml water at 37°C for 45 minutes less than
12.5% opioid salt, preferably less than 10% opioid salt, more preferably less than

20  7.5% opioid salt are released.

36.  Use according to any one of the preceding claims wherein the
controlled release matrix formulation after crushing between two spoons or in a pill
crusher and extracting in 2 ml water heated to boiling on a spoon less than 27.5%

25  opioid salt, preferably less than 15% opioid salt, more preferably less than 5% opioid
salt are released.

37. A controlled release dosage form comprising:
a matrix comprising a pharmaceutically acceptable salt of an opioid analgesic
30 ina controlled release material;



10 using a USP Apparatus | (basket) apparatus at 100 rpmat 37 C. 39. The

dosage rormof clarm 37 or 38 conprising a plurality of matrices conprising
a pharmaceutically acceptable salt of an opioid analgesic in a controlled
rel ease material. 15 40. The dosage formof claim37 or 38 conprising a
matri x conprising a pharmaceutically acceptable salt of an opioid anal gesic
in a pharmaceutically acceptable excipient; and a | ayer conprising a
controlled rel ease materi al di sposed about the matrix.. 20 41. The dosage
f 0@ of claim37 or 38 conprising a plupglity of matrices conprising a

p maceutical ly acceptable salt of an opioid analgesic in a

pheqmaceuti cal |y R 8RB 59] R Spioid ih 8 dAVET afteP TRBAIF Pviftocont r ol | ed
r ft
f

ase material dispose out eac matrices. 42. The dosage
of=n of any dissalbtimes tiezdasagedbrm RO ail of Shm:hmhﬁasﬂhd Buidrvathe2Beethenl eri al i s

dr ophobi ¢ _.mat e f f claim42, wherein the
mé%ophobl o' Gafen Uy A%"“Eﬁ%}ﬂ@%‘?‘éﬁ?%&' fsSORBEB 316 o 2006, 67950
PCT/ EP2006/ 000727 72 44 The dosage form of claim43, wherein

ethyl cellulose in ampunt of at | east, 40% at |east 45% at | east
50@@ at | edst 55%3& é@ont@élsdre&a%@ﬁaaerf@rmmnraswgor matrices. 5

a matrix comprising a pharmaceutically acceptable sait of an opioid analgesic in

J

a controlled release material;
wherein less than 25% of the opioid salt is released after 1 hour of in-vitro

dissolution of the dosage form in 500 ml of Simulated Gastric Fluid with 20% ethanol

200620862

10 using a USP Apparatus I (basket) apparatus at 100 rpm at 37° C.

39. The dosage form of claim 37 or 38 comprising
a plurality of matrices comprising a pharmaceutically acceptable salt of an opioid

analgesic in a controlled release material.

15
40. The dosage form of claim 37 or 38 comprising
a matrix comprising a pharmaceutically acceptable salt of an opioid analgesic in
a pharmaceutically acceptable excipient; and
a layer comprising a controlled release material disposed about the matrix..
20
41, The dosage form of claim 37 or 38 comprising
a plurality of matrices comprising a pharmaceutically acceptable salt of an
opioid analgesic in a pharmaceutically acceptable excipient; and
a layer comprising a controlled release material disposed about each of the
25 matrices.
42. The dosage form of any of claims 37 to 41, wherein the controlled release
material is a hydrophobic material.
30 43. The dosage form of claim 42, wherein the hydrophobic material is

ethylcellulose.
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45. The dosage form of claim 44, wherein the ethylcellulose is in a weight
anount of at nost 70% at nost 80% or at nost 90% of the matrix or

matrices. 10 46. The dosage form of claim44, wherein the controlled rel ease
material further conprises a polynethacrylate polyner in a weight anmount of
at least 5% at |least 10% at |least 15% at |east 20% or at |east 25% of
the matrix or matrices. 47. The dosage form of claim 46, wherein the

pol ymet hacryl 15 is in a weight amount of Y% or at nost
30% or at m‘g@%@g@ﬁg the matrix or .gatrices. 48. ThlgfT osaggmeug‘?orm

according to clainms 37 to 47, wherein the matrix or matrices do not contain
a water-insoluble neutral poly (ethylacrylate nethyl 20 nethacryl ate)

copol ymer. 49. The dosage formof any of clains 37 to 38, wherein the dosage
form further conprises a binder in a weight amount of at |east 1% at | east
3% or at |east 5%.0f ThbdosaghinKofetainid3, wWhereis ethybelmlbse thhneveighs age f or m of

et 1006 of 1 na e pslot et Pl B il R RMa Bl Bl ReR08 oo 50,

wher ei n the bi mateix oi Batdees.30 hydr oxyal kyi cel | ul ose. G 73 52 The dosage
formof any.of clains 37 to 51, wherein the dosage formti further conprises
a plasticizer in a weight anount of at |least 5% at |east 15% or at | east
25% of the matrix d@b. nulihe dosegs fom & chidn 4Fhwhertinsthgethyleellntossfis mlaai m 52, wherein

the plastici Ze{vmglﬁ alnBusf ot ¥ YA 70A R Wk 8080 ATl A WPmAdix Gt MOSt 40% of the

matrix or matri
mairices,

10 46.  The dosage form of claim 44, wherein the controlled release material
further comprises a polymethacrylate polymer in a weight amount of at least 5%, at
least 10%, at least 15%, at least 20% or at least 25% of the matrix or matrices.

47.  The dosage form of claim 46, wherein the polymethacrylate polymer
15  is ina weight amount of at most 25% or at most 30%, or at most 35% of the matrix

or matrices.

48.  The dosage form according to claims 37 to 47, wherein the matrix or
matrices do not contain a water-insoluble neutral poly (ethylacrylate methyl

20  methacrylate) copolymer.

49,  The dosage form of any of claims 37 to 38, wherein the dosage form
further comprises a binder in a weight amount of at least 1%, at least 3%, or at least
5% of the matrix or matrices.
25
50.  The dosage form of claim 49, wherein the binder is in a weight

amount of at most 7%, or at most 10% of the matrix or matrices.

51.  The dosage form of claim 49 or 50, wherein the binder is a
30  hydroxyalkylcellulose,



00 O 54. The dosage formof claimb52 or 53, wherein the plasticizer-has a—

nmelting point of at |east 800 C. 10 55. The dosage form of claim 54,
wherein the plasticizer is hydrogenated castor oil. 56. The dosage form of
claim 42, wherein the hydrophobic material is an 15 enteric polymer. 57.
The dosage formof any of clainms 37-41, wherein the matrix or matrices are
extruded. 20 58. The dosage formof clains 37 or 39, wherein the matrix is a
conpressed granulation. 59. The dosage formof any of clainms 37 to 41,

ein the dosage form releases |ess tThan 20% opioid salt after 1 hour of
[ itro dissolution of the dosage form 25 in 900 ml of Sinulated Gastric
FIeMd with 20% et hancTheuwsagg fernugRnpobeaims 32 td 51, Mbareknethy desagefosius at 100

rpprat 37C. 0., The dosage, form of any of cl ai 37.40 .41, rein the
dosxge form q’?%f}eégglggﬂ%g Blastipizar o e Wguqtﬁggﬁi"é%%p‘fti?a& lg%tor Frter 1 hour
Of 5 N- Vi t 1 0 Qéa3SPIIbf BE maitfk dimatdt@s.dosage formin 900 m of Sinmul ated

Gagthric Fluid with 20% et hanol using a USP Apparatus | (basket) apparatus at

100 rpmat 37C. 289559 t.doc WO 2006/ 079550 PCT/ EP2006/ 000727 74 61. The

dosage form of any,of.cl ai , | . Qbi 0] Lo
hy@ronor p hr8n ne hyd)r%‘c h?%r@é%? f%ﬁ‘d‘g ﬁa@g 3 %@@geﬁ g're %ﬂggﬁgérrﬁésﬁe‘sa:s‘%éhr%ﬁ Fhount
hyg onor phonef atyese 3 0%6061 & enost 40% of the matrix or matrices.

54, The dosage form of claim 52 or 53, wherein the plasticizer has a melting

point of at least 80° C.

200620862

10
55. The dosage form of claim 54, wherein the plasticizer is hydrogenated

castor oil.

56. The dosage form of claim 42, wherein the hydrophobic material is an

15 enteric polymer.

57. The dosage form of any of claims 37-41, wherein the matrix or matrices

are extruded.

20 58. The dosage form of claims 37 or 39, wherein the matrix is a compressed

granulation.

59. The dosage form of any of claims 37 to 41, wherein the dosage form
releases less than 20% opioid salt after 1 hour of in-vitro dissolution of the dosage form
25 in 900 ml of Simulated Gastric Fluid with 20% ethanol using a USP Apparatus I
(basket) apparatus at 100 rpm at 37°C.

60. The dosage form of any of claims 37 to 41, wherein the dosage form
releases more than 5% or more than 10% opioid salt after 1 hour of in-vitro dissolution
30 ofthe dosage form in 900 ml of Simulated Gastric Fluid with 20% ethanol using a USP
Apparatus I {basket) apparatus at 100 rpm at 37°C.

2B9559_1.doc




4 nmg hydronor phone hydrochl oride, 8 ng hydronorphone hydrochloride, 12 ng
hydr onor phone hydrochl oride, 16 ng hydronor phone hydrochloride, 24 ng

hydr onmor phone hydrochl oride, 32 ng hydronorphane hydrochloride, 48 ny

hydr onmor phone hydrochl ori de or 64 ng hydronor phone hydrochloride. 5 62. The
dosage formof any of clainms 37 to 60, wherein the opioid salt is oxycodone
hydr ochl ori de and the dosage form conprises: 5 ng oxycodone hydrochl ori de,
10 nmg oxycodondRPEFBEM ori de, 15 ny oxycodone hydr oc hPEFERRIAHNR Ty
oxycodone hydrochl oride, 30 ngy oxycodoﬁe hydrochl ori de, 40 ng oxycodone
hydrochl ori de, 45 nmg oxycodone hydrochl oride 60 ng oxycodone
hydr ochl ori de, 80 ng oxycodone hydrochloride, 90 ng oxycodone
hydrochl ori de 120 ng oxycodone hydrochloride or 160 ng oxycodone

ppdrecnl e 75 © 605 AL oSk LRSS AR,
hydromorphone hydrochloride, and the dosage form comprises:; :

2 mg hydromorphone hydrochloride,

4 mg hydromorphone hydrochioride,

8 mg hydromorphone hydrochloride,

12 mg hydromorphone hydrochloride,

16 mg hydromorphone hydrochloride,

24 mg hydromorphone hydrochloride,

32 mg hydromorphone hydrochloride,

48 mg hydromorphone hydrochloride or

64 mg hydromorphone hydrochloride.

5 62. The dosage form of any of claims 37 to 60, wherein the opioid salt is
oxycodone hydrochloride and the dosage form comprises:
5 mg oxycodone hydrochloride,
10 mg oxycodone hydrochloride,
15 mg oxycodone hydrochloride
20 mg oxycodone hydrochloride,
30 mg oxycodone hydrochloride,
40 mg oxycodone hydrochloride,
45 mg oxycodone hydrochloride
60 mg oxycodone hydrochloride,
80 mg oxycodone hydrochloride,
90 mg oxycodone hydrochloride
120 mg oxycodone hydrochloride or
160 mg oxycodone hydrochloride
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B—N—S5—64—A et hod—of—TENUf act ur TNy @ COMTT ot T ed 1 el ease dosage form of any
of claims 37 to 62 conprising extruding the pharmaceutically acceptable _
salt of the opioid 00 anal gesic and the controlled rel ease material. 65. The
met hod of claim 64, conprising cutting the extrudate into a plurality 10 of
particles, optionally conpressing the particles into a tablet, or filling |
the particles into a pharmaceutically acceptable capsule. 66. A controlled

rel ggse dosage form conprising an opioid ﬂ?algesic salt and a controlled

rel €g@se material: 15 wherein the ratio of the amount of opioid anal gesic

sal el eased after | hour of in-vitro dissolution of the dosage formin

500 of Sinulated Gastric Fluid wth 20% et hanol using a USP Apparatus |

(basket) apparatus g5 AfethedofaleteRingdbgseafsn ofioidagoie camprishig répading ai d
analesic salt released after 1 hour .of in-vitro dissolution of the dosage
fori@N n 500 ni desegeorm peseedingiaany pclems3Ata®% h 0% et hanol using a USP 20
Appépat us [ (basket) apparatus at 100 rpmat 37 Cis |less than about 11. 67.
A control |l ed rel ease dosage form conprising an opioid analgesic salt and a
contl.LoI | ed rel ease 6¥at e method oftmmanefantutinga carttiolledoreles seaiosape fiorin affanypf oi d
analegesic salt rel eased after. 1 25 hour

of in-vitro dissol yti of, .t he
dosage form i nclaids 34ito §7 campisingexiquding, FPE“WF?FPH“EIWW‘}?P‘?@%Q{ ?ﬁﬁ%ﬁ’p'ﬂéi ng a
USP Yopar at us &a(ééﬁ%%ﬁ&%e@&%ﬂ@&%a?émﬂtﬂ%l.fp”} at 37 Cto the anmount of
1 hour o

opi anal gesic salt rel eased after in-vitro dissolution of the
dosage formin 900 mM of Sinulated Gastric Fluid with 0% et hanol

2893889 i.doc OGo 76 _.O N, usi a, USP arat us | _.(baske ar at us,..at 100
rpm% 37 Cis |es S6Sf hghe mg@ﬂﬁpf éja'lT_ﬁP Qompnsmg cutttg-ng ﬁle ex{l%da?enlgto aptlurahty
10 of particles, optionally compressing the particles into a tablet, or

filling the particles into a pharmaceutically acceptable capsule.

66. A controlled release dosage form comprising an opioid analgesic salt and
a controlled release material:

15 wherein the ratio of the amount of opioid analgesic salt released after 1
hour of in-vitro dissolution of the dosage form in 500 ml of Simulated Gastric Fluid
with 20% ethanol using a USP Apparatus I (basket) apparatus at 100 rpm at 37 degrees
C° to the amount of opioid analgesic salt released after 1 hour of in-vitro dissolution of
the dosage form in 500 m1 of Simulated Gastric Fluid with 0% ethanol using a USP

20 Apparatus [ (basket) apparatus at 100 rpm at 37 °C is less than about 2:1.

67. A controlled release dosage form comprising an opioid analgesic salt and
a controlled release material:
wherein the ratio of the amount of opioid analgesic salt released after 1
25 hour of in-vitro dissolution of the dosage form in 900 ml of Simulated Gastric Fluid
with 20% ethano] using a USP Apparatus 1 (basket) apparatus at 100 rpm at 37 °C to
the amount of opioid analgesic salt released after 1 hour of in-vitro dissolution of the

dosage form in 900 m1 of Simulated Gastric Fluid with 0% ethanol

288559 _1.doc
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0—66—TFhe—dosage—formof—ctarm 66— or—6t—conprisimg—a TalT X conprising t he
5 opioid anal gesic salt and the controll-ed release material. N 00 69. The
dosage formof claim66 or 61, conprising a plurality of matrices O
conprising the opioid analgesic salt and the controlled rel ease material. O
N 10 70. A controlled rel ease dosage formof claim®69 or 69, wherein the
opioid analgesic salt is not a conbination of oxycodone salt and nal oxone
sal ig\wherein the matrix conprises ethyl @;IIulose and stearyl alcohol. 71.
Theégpsage formof claim66 or 67, conprisStng a matrix conprising the 15
opi &2d anal gesic salt and_a pharmaceutically acceptable_excipient; and a
lay&N conpri si ng a*s#H YR Aerprates [(basket)apraratup)at %@Mﬁa@wﬁ“ﬁ mat ri x.
72 ﬂﬂe dosage fim.9f claim66 or 67, conprising a plurality of matrices
conpmi sing the opioid anal gesic and a pharnaceutically acceptabl e excipient;
andGx 20 layer conprising a controlled release materi al di sposed about each

of Re matrices. 73 e dosage form.of _an f clains 66 to 72, wherein the
control I ed rel ease 6%5{6&#95333 ?%mho%é}]ﬁ'f'bgg(?%iq' fReEring 2 m%‘xﬁ’.mpf'ﬁ'@ga%sage
for mggf cl aign dijoid WhAEAicsak B hY SortiiledicteatrthRbriadl IS ethylcellulose. 75.
The sage formof claim 74, wherein ethylcellulose in a weight anmount of

at h@ast 40% at |east 45% at |east 50% at | east 55% or at | east 60% of

%?egt The dosage 1o rrericesed e af iR oe e 64 Mnpfli s Bl el it 7
Y

wei comprising the opioid analgesic salt and the controlled release material.

200

10 70. A controlled release dosage form of claim 68 or 69, wherein the opioid
analgesic salt is not a combination of oxycodone salt and naloxone salt wherein the

matrix comprises ethyl cellulose and stearyl alcohol.

71. The dosage form of claim 66 or 67, comprising a matrix comprising the
15 opioid analgesic salt and a pharmaceutically acceptable excipient; and a layer

comprising a controlled release material disposed about the matrix.

72. The dosage form of claim 66 or 67, comprising a plurality of matrices
comprising the opioid analgesic and a pharmaceutically acceptable excipient; and a

20 layer comprising a controlled release material disposed about each of the matrices.

73. The dosage form of any of claims §6 to 72, wherein the controlled release

material is a hydrophobic material.

25 74. The dosage form of claim 73, wherein the hydrophobic material is

ethylcellulose.
%. The dosage form of claim 74, wherein ethylcellulose in a weight amount of

at least 40%, at least 45%, at least 50%, at least 55% or at least 60% of the matrix or

30 matrices.
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aiount of at nost 70% at nost 80% or at rmost 90% of the matrix or matrices.
77. The ‘dosage formof claim 76, wherein the controlled rel ease naterial 5
further conprises a polynethacrylate polyner in a weight amount of at | east
5% at |east 10% at |east 15% at |east 20% or at |east 25% of the matrix
or matrices. 78. The dosage formof claim 77, wherein the pol ynethacrylate
polymer is in a weight anobunt of at npst 30% or at nost 35%of the matrix
or matrices. 10VAYSAMHEr dosage form of any of clains 37PCHERRHSOYHREr ein t he
dosage form further conprises a bi nder’in a wei ght anount of at least | %
at least 3% or at least 5%of the matrix or matrices. 15 80. The dosage
formof claim7l wherein the binder is in a weight amount of at nost 7% or
at nmost 10% of the nt Thxdwagenitm pLaddm 'E;Lwhéﬂﬁmthd@&a@eﬂtﬂmeﬂninfawﬁi@itm 79 or
80, wherein the oz | k 2. e dosage form
of any of clains %’?‘g?fﬂ@“%\’f\’hﬁr e?@é? o oc%!ado"}I PSR %P‘é% 1(:an-rmscorrprl ses a

pl asticizer in a weight anount of at | east 5% at least 15% or at |east

25% of th tri ' 82, wh
Che plastictzer 1 s | T Medobls foft 3 il B heSAOG-Yihetoninlall 02 (008 CF e
matrix or matyi mrmﬂﬁhep@mmmmmmmlammnmttﬁstleawrﬁé@et n the

I I Ci whi | ! 78 O ON 85.
plasticizer whig %Lﬁtrlﬁfaél?rlﬁa.gﬁ}%mﬁ%aﬂ%% Eifleaﬁ 5% L it} oFmatiths.

The dosage form erein ICI zer Ts hydrogenated castor
oil.

_ 78. The dosage form of claim 77, wherein the polymethanrylaté polymer is in
a weight amount of at most 30%, or at most 35% of the matrix or matrices.
10
79 . The dosage form of any of ¢laims 37 to 79, wherein the dosage form
further comprises a binder in a weight amount of at least 1 %, at least 3%, or at least
5% of the matrix or matrices.

15 80. The dosage form of claim 749, wherein the binder is in a weight amount of
at most 7%, or at most 10% of the matrix or matrices,

81. The dosage form of claim 79 or 80, wherein the binder is a
hydroxyalkylcellulose.
20
82. The dosage form of any of claims 37 to 8, wherein the dosage form
further comprises 2 plasticizer in a weight amount of at least 5%, at least 15%, or at
least 25% of the matrix or matrices.

25 83, The dosage form of claim 82, wherein the plasticizer is in a weight
amount of at most 30%, or at most 40% of the matrix or matrices.

84, The dosage form of claim 82 or 83, wherein the plasticizer which has a
melting point of at least 80° C.
30
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enteric ‘5 polymer. N C 0 87. The dosage formof any-of clains 66 to73
wherein the matrix or matrices N are extruded. O O 10 89. The dosage
formof clains 66 to 72, wherein the matrix is a conpressed
granul ation. 99. The dosage formof any of clains 66 to 72, wherein the
rati o of the anmount of opioid analgesic released after 1 hour of
h-vitro dissolution of the dosage forin 15 500 m of Sinulated

stric Fluid with 20% et hanol using a USP Apparatus | (basket)

paratus at 10Qgr % siRes Bih 199%c2EGs Ridb ' sedreased
atter 1 hour of Qsi ﬂﬁgvﬁs?% fgﬁgﬁlutim? tﬁ?%%gg ?om iﬁ%ﬁﬂgggi n1r of
$Pnul ated @ktric Fluid with 0% ethanol using a USP Apparatus |

asket) apparatus at 100 rpmat 37 Cis less than about 1.5:1 or |ess

an about 1:1. 20 90. The dosage form of any of clainms 37 to $q,

erein the opi @pdTRAddsagde FornYIHIAMOISRMRAG (he Uy AOPRAdId HRReriA WanCaAbdici Ses:
2 nmg hydronorphone hydrochl oride, 4 ng hydrofmorphone hydrochl oride, 25
8-y hydSorpoiysesne hydr ochl ori de, 12 ng hydronor phone hydrochl oride, 16

% hydr onmor phone hydrochl oride, 24 ng hydronor phone hydrochl ori de,
%’ 87. The dosage form of any of claims 66 to73 wherein the matrix or matrices
(\B] are extruded.
-
S
10 88. The dosage form of claims 66 to 72, wherein the matrix is a compressed
granulation.

9. The dosage form of any of claims 66 to 72, wherein the ratio of the amount
of opioid analgesic released after 1 hour of in-vitro dissolution of the dosage form in
15 500 ml of Simulated Gastric Fluid with 20% ethanol using a USP Apparatus I (basket)
apparatus at 100 rpm at 37 °C to the amount of opioid analgesic released after 1 hour of
in-vitro dissolution of the dosage form in 500 ml of Simulated Gastric Fluid with 0%
ethanol using & USP Apparatus I (basket) apparatus at 100 rpm at 37 °C is less than
about 1.5: 1 or less than about 1:1.
20
90, The dosage form of any of claims 37 to 89, wherein the opioid salt is
hydromorphone hydrochloride, and comprises:
2 mg hydromorphone hydrochloride,
4 mg hydromorphone hydrochloride,
25 8 mg hydromorphone hydrochloride,
12 mg hydromorphone hydrochloride,
16 mg hydromorphone hydrochloride,
24 mg hydromorphone hydrochloride,
32 mg hydromorphone hydrochloride,
30 48 mg hydromorphone hydrochloride, or
64 mg hydromorphone hydrochioride.

289559_1.doc
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32 g nhydr onor phone hydrochloride, 30 48 ng hydronDrphone hydr ochl ori de, or
64 ng hydronor phone hydrochl oride. 289559 t.doc 79 91, The dosage form of
any of clainms 37 to 99, wherein the opioid salt is ti oxycodone
hydrochl ori de, and conprises: Cr 5 ng oxycodone hydrochloride, 10 ng
oxycodone hydrochloride, 5 15 ng oxycodone hydrochl oride, 20 ng oxycodone
hydrochl oride, 0 30 ng oxycodone hydrochloride, 40 ng oxycodone
hydr@chl ori de, 45 ng oxycodone hydrochl ofg de, 10 60 ng oxycodone

hydrsetchl ori de, 80 ng oxycodone hydrochloride, 90 ng oxycodone

hydragehl ori de, 12 I ne
hydrochl ori de. 09 é%ﬁ@g@ﬁaﬁg{éyg{ﬁ gisagﬁédjggggg ?tgﬁﬁéhg%gmﬁa%goa
plurgity of rmxycodmm hydrochloridej ang camptisesapeutical |y effective anount of a

pharaceutical |y acgcept abl | t dr onor phone di spersed in a controlled
rel édse material ; \Aﬁ@ﬂé’i")‘@ﬁﬂ’?al'l'yﬁch@"ﬂq *t he amount of the pharmaceutically
accéptabl e salt of %ngogam{emp%g%@eeased after 1 hour of in-vitro

di ssolution of the dosage formin 5 of Sinmulated Gastric Fluid with 20

% etghanol using a lBFlnApmpé@nﬁl}’dfoelﬂ@%d@et) apparatus at 100 rpmat 37 Cto
t he canDunt of a phaidmggy}cbgmewdr%aﬁgﬁ)& abl e salt of

30 mg oxycodone hydrochloride,

40 mg oxycodone hydrochloride,

45 mg oxycodone hydrochloride,

20062086

10 60 mg oxycodone hydrochloride,

80 mg oxycodone hydrochloride,

90 mg oxycodone hydrochloride,

* 120 mg oxycodone hydrochloride, or
160 mg oxycodone hydrochloride.
15
92. A controlled release dosage form comprising a plurality of matrices
comprising a therapeutically effective amount of a pharmaceutically acceptable salt of

hydromorphone dispersed in a controlled release material;

- wherein the ratio of the amount of the pharmaceutically acceptable salt of
20 hydromorphone released after 1 hour of in-vitro dissolution of the dosage form in 500
ml of Simulated Gastric Fluid with 20 % ethanol using a USP Apparatus I (basket)
apparatus at 100 rpm at 37 °C to the amount of a pharmaceutically acceptable salt of
! hydromorphone released after 1 hour of in-vitro dissolution of the dosage form in 500
ml of Simulated Gastric Fluid with 0 % ethanol using a USP Apparatus I (basket)
25 apparatus at 100 rpm at 37 °C is less than about 2:1.

93, The dosage form of claim 92 comprising a plurality of extruded matrices

comprising a therapeutically effective amount of a pharmaceutically acceptable salt of

hydromorphone dispersed in an alkylcellulose.

288558 _1.doc



hydr onor phone rel eased after 1 hour of in-vitro dissolution of the dosage
formin 500 m of Sinulated Gastric Fluid with O % et hanol - usi ng a_USP
Apparatus | (basket) 25 apparat us at 100 rpmat 37 Cis less than about 2:1.
93, The dosage formof claim92 conprising a plurality of extruded matrices
conprising a therapeutically effective anount of a pharmaceutically
acceptabl e salt of hydronorphone dispersed in an al kyl cel | ul ose.

289559 i .doc WOVQR®ENBFI550 PCT/ EP20061000727 80 g, Th&dFEHHN® m of
claim92 conmprising a plurality of extrd¥ed matrices conprising a
therapeutically effective amount of a pharnmaceutically acceptable salt of
hydr onor phone di spersed in an ethylcellulose. 5 95 The dosage formof claim
9f2f conprising a pl ;Jrmimw@fageefmﬂmﬁﬂnMdotdpﬁ&ﬁgallplﬂﬂrﬁtit;rbséx&gdeamhﬁeésapelﬁti cally
ef fective amount o r maceut.i c e sal.t r phone

di spersed in an %ﬂ‘“l??f'ﬂi TrRFLRe ﬁ%"’é‘y %F%%Q%iﬁgo 50 % ww
of the matrices. ofh@dxeﬁozpﬂ'dﬁedﬁmgmaﬁx@ﬂn@kﬂm@é aim92 conprising a plurality

of extruded matrices consisting essentially of a pharnaceutically
acceptabl e salt of hydronorphone dispersed in an al kylcellul ose. 97. The
dosage form of cl ai nppﬂhedorﬁ@gdfsinmfchmpbzwoaiphﬁyg@ﬁlmamybmt&dde&maﬁ-mses 15

consisting essentially o a eut i cal I cept abl e sal t
hydr onor phone d@gg’gﬁ'—é‘%ﬁ‘i‘?@eﬁﬁ ag 12 ﬁ’&ﬂ]%ﬁ%’tﬁf@ﬁﬁ?w%ﬁb &2 and an
optional plasti Cmfi@dmm&@hon&’ﬂﬂpﬁl&&éﬂiﬁaﬂ@kﬁﬂuhise mealhyicaﬁﬂnse)qugasimg a plurality

of extruded matr S r gl ng a pharmaceutically acceptable salt of
hydr onor phone di gSOE)D(/:a"r s/gc??% 5% al kyl cel l ul ose, wherein the matrices do not

conprise an acrylic poI yrrer 99 The dosage formof any of clains 27 to 0%

compr i $ing, 34600t ol bpdhy, 6L EasS Pkl 1 LAGMMA oAl Sihiigscagt contain
consisting essentially of a pharmaceuucaﬂy acceptable sa]t of hydromorphone

dispersed in an alkylcellulose.

97. The dosage form of claim 92 comprising a plurality of extruded matrices
15 consisting essentially of a pharmaceutically acceptable salt of hydromorphone
dispersed in an alkylcellulose, an optional binder, and an optional plasticizer.

98. The dosage form of ¢laim 92 comprising a plurality of extruded matrices
comprising a pharmaceutically acceptable salt of hydromorphone dispersed in an
20  alkylcellulose, wherein the matrices do not comprise an acrylic polymer.

"99. The dosage form of any of claims 27 to 88 comprising a controlled
release matrix formulation which does not contain more than 15% (by wt) preferably
more than 20 % (by wt)} C)z to Css aliphatic alcohol selected from the group

25  consisting of steary] aleohol, cetyl aleohol and cetostearyl alcohol.

100. The dosage form according to any of the preceding claims wherein the
dosage form after 15 minutes shaking in water at room temperature releases less than
15%, less than 10% of opioid sait, preferably less than 7.5% opioid salt, more
30  preferably less than 5% opioid salt.



nore than 20 % (by wt) Cl2 to C36 aliphatic alcohol selected fromthe group
25 consisting of stearyl alcohol, cetyl alcohol and cetostearyl alcohol.

100. The dosage form accordi ng to any of the preceding clains wherein the
dosage formafter 15 m nutes shaking in water at roomtenperature rel eases

| ess than 15% |ess than 10% of opioid salt, preferably Iess than 7.5%
opioid salt, nore 30 preferably less than 5% opioid salt. WO 2006/ 079550
PCT/ EP2006/ 000wBZ00s8255001, The dosage form accordi ng t ®CIAF084007RE pr ecedi ng
clainms wherein the dosage formafter ¥t mnutes standing in water at 50C
foll owed by 15 m nutes shaking at the sane tenperature rel eases | ess than
20% opioid salt, preferably less than 15% opioid salt, nore preferably |ess

t han 12% opi oi d sal t10f, %&&ﬁn&h&n@&@@@tﬁ%ﬁf%@ﬁcdﬂ@lﬁﬂs%ﬁet he
precedi ng cl ai I ei dosage formafte andl ng at 75C
fol | oned by 15%*&53 Bgtﬁ‘a{:’i"i‘f‘t‘j “‘“ﬁﬂﬁm‘?é”t’iﬁt{oé{?i? yel Hé‘f 4ses | ess than
25% of opioid saiaimgﬁmfsaﬁabhyerhmseléabbmssaﬁ%m% oplddd o) ppéfetalidpless, nore
preferably Iess 15‘V i . The, ,d age formaccording to
any of the precZdt ﬁét'%ﬁlﬁ ??“FF H@sstha%gia{ggp@g,s "after 5 minutes
standi ng at 3$00C foI I owed by 15 m nutes shaking at the sane tenperature
rel eases | ess than 30% opioid salt, preferably |l ess than 25% opioid 15

salt, nore preferably |l ess than 20% opioid sal. 104. The dosage form
according to anyoneloimhéasggtefmﬁnﬁcagdmgtammédingdﬁmwmdimthof t he

wei ght % anmount of t oRi O d. s t rel 2065 120 mi %} shaki ng of
t he dosage formg?%g[}?{g'%&ggﬂ{nu %ﬁeiia’%e(?fog%‘?mo% 15 ga at RT 120 20
m nut es shaki ngsam’etenf(peradmsra@aeélassrthan%"/loﬂopumdbﬁsprefeqablgleesth@IZp%]ofor | ess or
0.9 or less 1 LTwWag any one of the preceding
cl ai s V\,herellon géﬂdmh??rg%%?e%@ﬁ wel gﬁ?i/g n%ﬂtof the opioid salt rel eased
at 75C, 15 m nutes '
103. The dosage form according to any of the preceding claims wherein the
dosage form after 5 minutes standing at 100°C followed by 15 minutes shaking at the
same temperature releases less than 30% opioid salt, preferably less than 25% opioid
15  salt, more preferably less than 20% opioid sal.

104. The dosage form according to any one of the preceding claims wherein
the ratio of the weight% amount of the opioid sait released at 50°C, 120 minutes
shaking of the dosage form to the weight% amount of opioid salt released at RT 120

20  minutes shaking of the dosage form is 1.2 or less, preferably 1 or less or 0.9 or less.

105 The dosage form according to any one of the preceding claims wherein
the ratio of the weight% amount of the opioid salt released at 75°C, 15 minutes
shaking of the dosage form to the weight? amount of opioid analgesic released at

25 RT 15 minutes shaking of the dosage form is 1.2 or less, preferably 1 or less or 0.9 or

less.

106, The dosage form according to any one of the preceding claims wherein
the ratio of the weight% amount of the opioid salt released at 100°C, 15 minutes
30 shaking of the dosage form to the weight% amount of opioid salt released at RT 15
mitrutes shaking of the dosage form is 1.3 or less, preferably 1.2 or less or 0.9 or less.



shaki ng of the dosage formto the wei ght% anount of opioid anal gesic,
released at 25 RT 15 m nutes shaki ng of-+he dosage formis 1.2 or |ess,
preferably I or less or 0.9 or less. 106, The dosage form according to any
one of the preceding clains wherein the ratio of the weight/o anbunt of the
opioid salt released at 100C, 15 m nutes 30 shaking of the dosage formto
the wei ght % a ioid salt released at RT 15 m ng of the
dosage formis %Bgm@@w? preferably %,2 or less or qgﬁ@?uﬁ@@éh

2006/ 079550 PCTIEP2006/000727 82 107. The dosage form according to any one
of the preceding clainms wherein the ratio of the weight'/o anmount of the
opioid salt released at 100C, 120 m nutes shaking of the dosage formto the
wei ght % anount of opioid salt released at RT 120 5 mi nutes shaking of the

dosage formis |ess YiBThedosaé Rhf kRBlkidhz b 2y e d ddidy cldifSehe@fin 0, 9 or
| ess. 108. The d sage form.according o ang one t he precedi ng cl ai ns
wherein after REER gt thsWelehig eyt § f”étwac‘?ﬁ&iloq t149 MBHES of t he

pestle and 10 e ﬂﬁ@okd@emtdﬂ;emgtﬁ% @iouﬁt@oﬁl@ﬂsﬂﬁemsw&tmm@ss t han
opiaid . salt, nore preferably

12. 5% opi oi d sal referab | ess_than 10%

| ess than 7.5% OBPHQHS@EFE“ °éi°sqg%f°§5§éﬁfsgb%3’m§€“%%&5PﬂFﬁﬁgl ¥ES¥y one of
the preceding cl@psslesgherein after 15 crushing between two spoons or in a
pill crusher and extracting in 2 ml water heated to boiling on a spoon |ess
than 27.5% opioid salt, preferably less than 15%opioid salt, nore

preferably |ess thaniégo Omkabsdgé@iﬁmadrﬁngﬁlaﬁﬁs@d}fngre&&&gcm of a dosage
formaccordingto claﬂi{% 37.tqQ 110.in i

he manuf act ure rgg,‘gl canment for
the treatment of WiFA§ihattes ginding in dmpriar gt pegie Wy F?t?t’r?ﬁs%fﬁlﬁfspég% n opi oi d
agoni st conpnosi éxradiing P00 B water at 37°C for 45 minutes less than 12.5% opioid salt,
preferably less than 10% opioid salt, more preferably less than 7.5% opioid salt are

released.

109.  Use according to any one of the preceding claims wherein after
15 crushing between two spoons or in a pill crusher and extracting in 2 ml water heated
to boiling on a spoon less than 27.5% opioid salt, preferably less than 15% opioid
salt, more preferably less than 5% opioid salt are released.

20
110. Use of a dosage form according to claims 37 to 110 in the manufacture
of a medicament for the treatment of pain.
25 111, A method of deterring abuse of an opioid agonist comprising preparing a

dosage form according to any of claims 37 to 110.

112. A method of manufachuring a condrolled release dosage form of any of
claims 69 to 110 comprising extruding the pharmaceutically acceptable salt of the
30 opioid analgesic and the controlled release material.



A=

dosage formaccording to any of clainms 37 to 110. 112. A nethod of
manuf acturing a controlled rel ease dosage formof any of clains 69
to 110 conprising extruding the pharmaceutically acceptable salt
ofthe 30 opioid anal gesic and the controlled rel ease material. 83
113, The nethod of claim 112, conprising cutting the extrudate into
a plurality of particles, opti ond |y conprising conpressing the
particles into a tablet or filling the particles into a

phar maceut 1 | The reBeIuRNR 1¢BR5MpAsing cutting the extrudate into a plurality

of particles, optionally comprising compressing the particles into a tablet or filling the
particles into a pharmaceutically acceptable capsule.



