PHARMACEUTI CAL DOSAGE FORVS COWPRI SI NG POLY (e- CAPROLACTONE) TECHNI CAL
FIELD OF THE | NVENTI ON [001] The present invention relates to

phar macewvocalo/dorage forns, for exanple pharmaceutical pdwaBgy®y/HEYIE
conpri sing poly(e-caprol actone), and processes of manufacture, uses, and
met hods of treatnent thereof. BACKGROUND OF THE | NVENTI ON [ 002] Extended
rel ease oral dosage forms al I ow a specific release of active agent over an
extended period o f€e- or once-aday
dosi ng, may provi 83 ' pat i ent
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rel ease dosage forns which usually conprise a larger ampunt of active agent
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parenterally as conparggelﬁgﬁﬂe ggggxﬁgggﬁgghlnléﬁgﬁggporalIy Sone
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i mredi at e on oral parentera mnistration
processes of manufacture, uses, and methods of treatment thereof.

10 BACKGROUND OF THE INVENTION

[002] Extended release oral dosage forms allow a specific release of active
agent over an extended period of time. Larger dosing intervals, e.g. twice- or once-a-
day dosing, may provide fewer side effects and overall better patient compliance.

15

[003] Pharmaceutical products and in particular extended release dosage forms
which usually comprise a larger amount of active agent in a single dose are
increasingly 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

20  administered orally. Some formulations can be tampered with to provide the opioid
agonist contained therein for illicit use. Controlled release opioid agonist
formulations are sometimes milled or ground, and/or subject to extraction with
solvents (e.g., ethanol) by drug abusers to provide the opioid contained therein for
immediate release upon oral or parenteral administration.

25

[004] Extended release opioid agonist dosage forms which can liberate a
portion of the opioid upon exposure to ethanol, can also result in a patient receiving
the dose more rapidly than intended if a patient concomitantly uses alcohol with the
dosage form.

30



[ 004] Extended rel ease opioid agoni st dosage forns which can |iberate a
portion of the opioid upon exposure to ethanol, can also result in a

pati ent rwoebwamgizihe dose nore rapidly than intended i pcaipziy/emsdl7
concomtantly uses alcohol with the dosage form[005] There continues to
exist a need in the art for extended rel ease pharnmaceutical oral dosage
forms. In particular there continuqi_ﬁo exi st a need for such dosage forns
that resist illicit use and are saf & when concomtantly used with al cohol.
OBJECTS AND SUMVARY OF THE I NVENTION [006] It is an object of certain
enbodi nents of the present invention to provide an extended rel ease dosage
form conprising poly( e-caprolactone). [007] It is a further object of
certain enbodi nents of the present invention to provide a solid tanper

resi stant or pl05SpxTkerdedntireles fsexisiagmgdirf the artvibi efendedrelsasst ant to milling.

[008] It is a further ject .of certaln.enpbodi ner . nt

i nvention SV?ﬁﬁoﬁgghﬁﬁﬁﬂ@?Fe iquk g@%scgﬁgggé? g%%?ﬁﬁ%@%ﬁis
resistant SEQT Hé)éai;é Rims R irsdi@ Tllict Qsdiridneé Refe ¥@n cosdstiamtly isedawitibhol
extraction. [009 t is a further object of certain enbodi nents of the
present i miehpbl.on to provide the above dosage forns conprising an opioid
anal gesi c. [0010] According to certain enbodi nents the invention
enconpasses a solid

OBJECTS AND SUMMARY OF THE INVENTION

[006] It is an object of certain embodiments of the present invention to provide

an extended release dosage form comprising poly(e-caprolactone).

10
[007] Itis a further object of certain embodiments of the present invention to
provide a solid tamper resistant oral extended release dosage form which is resistant
to milling.
15 [008] It is a further object of certain embodiments of the present invention to

provide a solid extended release dosage form which is resistant to milling, resistant

to grinding and resistant to alcohol extraction.

[009] Itis a further object of certain embodiments of the present invention to

20  provide the above dosage forms comprising an opioid analgesic.

[0010] According to certain embodiments the invention encompasses a solid
extended release pharmaceutical dosage form, comprising a melt formed multi
particulate extended release matrix formulation, comprising at least one poly(e-

25  caprolactone), and at least one active agent.

[0011] According to certain embodiments the invention encompasses a solid

extended release pharmaceutical dosage form, comprising a melt formed multi



extended rel ease pharnmaceutical dosage form conprising a nelt formed nulti
particul ate extended release matrix formul ation, conprising at |east one
pol y(e- owmproioastrse), and at | east one active agent. [@0TAB20bgo@odi ng to
certain enbodi nents the invention enconpasses a solid extended rel ease
pharmaceuti cal dosage form conprising a nelt formed nultiparticul ate
extended rel ease matrix fornul ation,; conprising at |east one poly(e-

caprol actone), and at | east one active agent, wherein at |east one

pol y(e-caprol actone) has an approxi mate nunber average nol ecul ar wei ght of
at | east 10,000. [0012] According to certain enbodi nents the invention
enconpasses a solid extended rel ease pharnmaceuti cal dosage form conprising
a nmelt formed nulti particul ate extended rel ease matrix fornulation,

conpri si nasiculdasttemied relotsg(aatris fomalatione penprigingaideast eagpolgife acti ve
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rel ease pharmaceuti cal dosage form conprising a nelt formed nulti
particul ate extended rel ease matrix fornulation, conprising at |east one

o0l V(5 <20t A 1 B G SO pae oS g Tl
[0014] Accaxtelidad rélense phirgianewithbdosapnfosmt banprisiens st femeahpaliises a sol i d
particulate extended release matrix formulation, comprising at least one poly(e-
caprolactone), and at least one active agent, wherein poly(e-caprolactone) is present

at an amount of at least about 50 weight-% of the extended release matrix

10  formulation.

[0013] According to certain embodiments the invention encompasses a solid
extended release pharmaceutical dosage form, comprising a melt formed multi
particulate extended release matrix formulation, comprising at least one poly(e-

15  caprolactone), and at least one active agent, wherein the multi particulates have a

diameter in the range of about 0.1 to about 3 mm.

[0014] According to certain embodiments the invention encompasses a solid
extended release pharmaceutical dosage form, comprising a melt formed multi
20  particulate extended release matrix formulation, comprising at least one poly(e-
caprolactone), and at least one active agent, and additionally comprising at least one

high molecular weight polyethylene oxide.

[0015] According to certain embodiments the invention encompasses a solid
25  extended release pharmaceutical dosage form as described in the above paragraphs,
wherein the active agent is an opioid analgesic, in particular selected from the group

of codeine, morphine, oxycodone, hydrocodone, hydromorphone, or oxymorphone or



extended rel ease pharnmaceutical dosage form conprising a nelt formed nulti
particul ate extended release matrix formul ation, conprising at |east one
pol y(e- oapreoloastrse), and at |east one active agent, amrdrasgiodpaoed |y
conprising at |east one high nolecul ar wei ght polyethyl ene oxide. [0015]
According to certain enbodi nrents the invention enconpasses a solid extended
rel ease pharmaceutical dosage form ag _described in the above paragraphs,
wherein the active agent is an opioid analgesic, in particular selected
fromthe group of codeine, norphine, oxycodone, hydrocodone, hydronorphone,
or oxynor phone orpharnmaceutically acceptable salts, hydrates and sol vates
thereof, and m xtures of any of the foregoing. [0016] According to certain
enbodi ments the invention enconpasses a solid extended rel ease

phar naceut pleaimacosiagiéy daseptable salty, hydmigs andeelvateothersal, o mixygstaf@py at e

ext ended rﬁt age matrix formul ation, conprising at |east one poly(e-

caprol acto ‘?‘,e AhE'88- | east one active agent, wherein the dosage form

provi des rel ease rates of the active agent in-vitro when neasured by the
USP Basket Method at 100 rpmat 900 m sinulated gastric fluid.at 37 C

bet ween 12.5 [09HldABHrding toycoriein eaphqdimenis theiny@tien sBePBRASES 25%H8ur , bet ween

25 % and 632 4dWihde AGELYE AP0 LE RS SOnRLLEE atndiCidied Rfyecn 45 %6 and

85 % ( by V\f)f acti've age release urs-a tween 55 % and 95 %
(by wt) acpirvieulagetended sbaecmaiixeforfiulatansconhisie atl easigmefpotyfe- conpri se in

particul ar oxycodone hydrochl oride, hydronor
caprglactone), anc%/ at least one active agént, wgeg‘e

i%qﬁg Sosage form provides
release rates of the active agent in-vitro when measured by the USP Basket Method
at 100 rpm at 900 ml simulated gastric fluid at 37 °C, between 12.5 % and 55 % (by

10 wt) active agent released after 1 hour, between 25 % and 65 % (by wt) active agent
released after 2 hours, between 45 % and 85 % (by wt) active agent released after 4
hours and between 55 % and 95 % (by wt) active agent released after 6 hours. These
dosage forms comprise in particular oxycodone hydrochloride, hydromorphone
hydrochloride, morphine sulfate or oxymorphone hydrochloride in the active agent.

15

[0017] According to certain other embodiments the invention encompasses a

solid extended release pharmaceutical dosage form, comprising a melt formed multi
particulate extended release matrix formulation, comprising at least one poly(e-
caprolactone), and at least one active agent, wherein the dosage form provides

20 release rates of the active agent in-vitro when measured by the USP Basket Method
at 100 rpm at 900 ml simulated gastric fluid at 37 °C between 10 % and 30% (by wt)
active agent released after 2 hour, 40 % and 75 % (by wt) active agent released after
8 hours and no less than 80%(by wt) active agent released after 22 hours.

25 [0018] The invention further encompasses a method of treatment wherein a
dosage form comprising an opioid analgesic as described herein is administered for

treatment of pain to a patient in need thereof.



hydr ochl ori de, norphine sulfate or oxynorphone hydrochloride in the active
agent. [0017] According to certain other enbodi nents the invention
enconpasswe 2a10e3ki2d ext ended rel ease pharnmaceuti cal dosagenBmosmoseompri si ng
a nelt formed nulti particulate extended rel ease nmatrix fornul ation,
conprising at |east one poly(e- caprolactone), and at | east one active
agent, wherein the dosage form provides release rates of the active agent
in-vitro when neasured by the USP BasSket Method at 100 rpmat 900 m

sinul ated gastric fluid at 37 C between 10 % and 30% (by w) active agent
rel eased after 2 hour, 40 %and 75 % (by w) active agent rel eased after 8
hours and no | ess than 80% by wt) active agent released after 22 hours.

[ 0018] The invention further enconpasses a nmethod of treatnment wherein a
dosage for m d060dsi Bierigvention firthed casvaipesss shengsedd actosagsdorme FEnprifiag

adm ni stered f.or, treat.nent, of. pain tq a,patient. | r 019] The
i nvention fhPRiRKHaNg Wéggsﬁgbgﬁerﬁ@go{)@gyaéﬁg%agg19 ggﬁ%%g%c%re ?goﬁéh%an opi oi d
anal gesi ¢ asaeacsffagd herein for the manufacture of a nedicanent for the
treatment of pain. [0020] The invention further enconpasses the use of

pol y(e-caprol actone) as matrix formng material in the manufacture of a
solid extend |-gase r |.Si I | ected from
opi oi dsg(f or ﬁﬁ%%\(ﬁtﬁhegm}tf%&%ﬁgﬁrst%ﬁ ieg&oeégg%éggg@\gseefde}fggk%g argget:‘ag?)rsnﬁr esi stance
to mllingmap@0Rthidd@aterivienthomafufadtherofersotidpaesdsl mlepsadpssgs fofmpr epar i ng

a solid o ) ) .
comprising an active agent selected from opioids for imparting to the solid extended

release dosage form resistance to milling.

10 [0021] The invention further encompasses a process of preparing a solid

extended release pharmaceutical dosage form.

[0022] The invention further encompasses a solid extended release

pharmaceutical dosage form obtainable by a process as described herein.

15
[0023] According to the invention the solid extended release pharmaceutical
dosage form is preferably an oral dosage form. According to certain embodiments of
the invention the solid extended release pharmaceutical dosage form is for use as a
suppository.
20

[0024] The term “extended release” is defined for purposes of the present
invention as to refer to products which are formulated to make the drug available
over an extended period after ingestion thereby allowing a reduction in dosing
frequency compared to a drug presented as a conventional dosage form (e.g. as a

25  solution or an immediate release dosage form).

[0025] The term “immediate release” is defined for the purposes of the present

invention as to refer to products which are formulated to allow the drug to dissolve in



extended rel ease pharnaceutical dosage form [0022] The invention further
enconpasses a solid extended rel ease pharmaceutical dosage form obtainabl e
by a proosexonmsgrescri bed herein. [0023] According to tlireTiiBMBROO t he
solid extended rel ease pharnmaceutical dosage formis preferably an oral
dosage form According to certain enbodinents of the invention the solid
extended rel ease pharnmaceuti cal dosage formis for use as a suppository.
[0024] The term "extended rel ease” is defined for purposes of the present
invention as to refer to products which are fornulated to nmake the drug
avai |l abl e over an extended period after ingestion thereby allowng a
reduction in dosing frequency conpared to a drug presented as a

conventional dosage form(e.g. as a solution or an imediate rel ease dosage
form . [OO0®Sjastntestingl cantendsiwitheutsubstangiat d¢lay erepiolgation ofthe pur poses of

the present. i nvention as..to fer to products which are formulated to al |l ow
t he drug t@swh&oaq;@%ﬁ@%%ﬂ&é@fﬁg}gm estinal contents without substanti al

delay or prolongation of the dissolution or absorption of the drug. [0026]
The term"solid oral extended rel ease pharnmaceutical dosage forpt for the

purpose of t HB026] ddwriern} Trplidoral exteared relepse phramacrtiarldosads fomn’t & m

" oxt ended Pardgiske BERE piEsp bl oo aaRE: R P R R e and
addi tives ggindesRtdf actizte dgent inextended release form such as an “extended release
matrix formulation” and optionally other adjuvants and additives conventional in the
art, such as a protective coating or a capsule and the like, and optionally any other
additional features or components that are used in the dosage form. Unless
10 specifically indicated the term “solid oral extended release pharmaceutical dosage
form” refers to said dosage form in intact form i.e. prior to any tampering. The
extended release pharmaceutical dosage form can e.g. be a tablet comprising the
extended release matrix formulation or a capsule comprising the extended release
matrix formulation in the form of multi particulates. The “extended release
15  pharmaceutical dosage form” may comprise a portion of active agent in extended
release form and another portion of active agent in immediate release form, e.g. as an

immediate release layer of active agent surrounding the dosage form or an immediate

release component included within the dosage form.

20 [0027] The term “extended release matrix formulation” is defined for purposes of
the present invention as shaped solid form of a composition comprising at least one
active agent and at least one extended release feature such as an extended release
matrix material such as e.g. poly(s-caprolactone). The composition can optionally
comprise more than these two compounds namely further active agents and

25  additional retardants and/or other materials, including but not limited to high
molecular weight polyethylene oxides and other adjuvants and additives

conventional in the art.



art, such as a protective coating or a capsule and the like, and optionally
any ot her additional features or conponents that are used in the dosage
form Unlweompsei2gi cally indicated the term"solid oralcenBmogedorel ease
pharmaceutical dosage fornf refers to said dosage formin intact formi.e.
prior to any tanpering. The extended rel ease pharnmaceutical dosage form can
e.g. be a tablet conprising the extended release matrix fornulation or a
capsul e conprising the extended rel ease matrix formulation in the form of
mul ti particul ates. The "extended rel ease pharnaceutical dosage form may
conprise a portion of active agent in extended rel ease form and anot her
portion of active agent in inmmediate release form e.g. as an imedi ate

rel ease | ayer of active agent surrounding the dosage formor an | medi ate
rel ease conp{0028} Thatkrmdedly-canrelactone)dowyder the ParPose ObtE imysation ben

"extended rel ease I Xformul ation',|s-def]j i e
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one acti vemReHbsalthvehtidfRitesabe mxitRhdagdadeheeedal waight Polyeh as an
extended release matrix material such as e.g. poly(e-caprol agtone). The
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nol ecul ar 'wei ght pol yet hyl ene oxi des and
ot her adj Wppdlsctiary isbaiideredso haverandppendiatemuntter average0ogigtulaihe term
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and 2.16kg. Poly(e-caprolactone) is considered to have an approximate number
average molecular weight of 42,500 when the melt flow index is 1.8 G/10 minutes at

10 80°C and 44 psi. Poly(e-caprolactone) is considered to have an approximate number
average molecular weight of 80,000 when the melt flow index is 1.0 G/10 minutes at

80 degrees Celsius and 44 psi. .

[0029] The term "polyethylene oxide" may for the purpose of the invention be
15  abbreviated by PEO. Preferably it has a molecular weight of at least 25,000,
measured as is conventional in the art, and more preferably having a molecular
weight of at least 100,000. Compositions with lower molecular weight are usually
referred to as polyethylene glycols. W02008/023261, which is hereby incorporated
by reference, describes pharmaceutical dosage forms prepared with PEO.
20
[0030] The term "high molecular weight polyethylene oxide" is defined for
proposes of the present invention as having an approximate molecular weight of at
least 1,000,000. For the purpose of this invention the approximate molecular weight
is based on theological measurements. Polyethylene oxide is considered to have an
25  approximate molecular weight of 1,000,000 when a 2% (by wt) aqueous solution of
said polyethylene oxide using a Brookfield viscometer Model RVF, spindle No. 1, at
10 rpm, at 25°C shows a viscosity range of 400 to 800 mPa s (cP). Polyethylene

oxide is considered to have an approximate molecular weight of 2,000,000 when a



abbreviated by PCL. The nol ecul ar wei ght of "pol y(e-caprolactone)” for the
purpose of the present invention relates to a nunber average nol ecul ar

wei ght. Reby(®/o3eaepr ol act one) is considered to have an appnB2oosedesimunber
average nol ecul ar wei ght of 10,000 when the viscosity is 400-1000 MPA at 25
degrees Cel sius. Poly( e- caprolactone) is considered to have an
appr oxi mat e nunber average nDIecuIajgweight of 37,000 when the nelt fl ow

i ndex is 40g/10 m nutes at 160 degrees Cel sius and 2. 16kg.

Pol y(e-caprol actone) is considered to have an approxi mate nunber average
nmol ecul ar wei ght of 42,500 when the nmelt flowindex is 1.8 G 10 m nutes at
80C and 44 psi. Poly( e-caprolactone) is considered to have an approxi nate
nunber average nol ecul ar wei ght of 80,000 when the nelt flow index is 1.0
G| 0 ni nu2%dbpiwtBaugews sbgiogaif shidpobyethydenemside usifeypBopkitpld t er m
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i s convent p@utedo 4000 iFe AkP). Palydthiline oidefiie caddiderdibsibage an apjrexinlaty  wei ght

of at |east 100,000, Conpositions with | ower nolecular wejght are usual
referred t mO%ubéwahhygg%O,@@qlwb%@ 1%cPv08) GQ‘?QBﬁL?OIW‘ﬁIb‘P# her eby d
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mol ecul ar wej ght of _ at ‘
oxidg is considered to have an approximate molecular weight of 5,000,000 when a ’

/3

1% (by wt) aqueous solution of said polyethylene oxide using a Brookfield
viscometer Model RVF, spindle No. 2, at 2 rpm, at 25°C shows a viscosity range of

10 5500 to 7500 mPa s (cP). Polyethylene oxide is considered to have an approximate
molecular weight of 7,000,000 when a 1% (by wt) aqueous solution of said
polyethylene oxide using a Brookfield viscometer Model RVF, spindle No. 2, at 2
rpm, at 25°C shows a viscosity range of 7500 to 10,000 mPa s (cP). Polyethylene
oxide is considered to have an approximate molecular weight of 8,000,000 when a

15 1% (by wt) aqueous solution of said polyethylene oxide using a Brookfield
viscometer Model RVF, spindle No. 2, at 2 rpm, at 25°C shows a viscosity range of
10,000 to 15,000 mPa s (cP). Regarding the lower molecular weight polyethylene
oxides; Polyethylene oxide is considered to have an approximate molecular weight of
100,000 when a 5% (by wt) aqueous solution of said polyethylene oxide using a

20  Brookfield viscometer Model RVT, spindle No. 1, at 50 rpm, at 25°C shows a
viscosity range of 30 to 50 mPa s (cP) and polyethylene oxide is considered to have
an approximate molecular weight of 900,000 when a 5% (by wt) aqueous solution of
said polyethylene oxide using a Brookfield viscometer Model RVF, spindle No. 2, at
2 rpm, at 25°C shows a viscosity range of 8800 to 17,600 mPa s (cP).

25

[0031] The term "low molecular weight polyethylene oxide" is defined for

purposes of the present invention as having, based on the rheological measurements

outlined above, an approximate molecular weight of less than 1,000,000.



| east 1, 000, 000. For the purpose of this invention the approxi mte

nol ecul ar wei ght is based on rheol ogi cal neasurenents. Pol yet hyl ene oxi de

i s consi deoedims22ave an approxi mate nol ecul ar wei ght ofctjBf090@1When a
2% (by wt) aqueous solution of said polyethyl ene oxide using a Brookfield
vi sconeter Model RVF, spindle No. 1, at 10 rpm at 250C shows a viscosity
range of 400 to 800 nPa s (cP). Poly thyl ene oxide is considered to have an
approxi mat e nol ecul ar wei ght of 2,000,000 when a2% (by w) aqueous sol ution
of said pol yethyl ene oxide using a Brookfield vi sconmet er Model RVF, spindle
No. 3, at 10 rpm at 25C shows a viscosity range of 2000 to 4000 nPa s
(cP). Polyethylene oxide is considered to have an approxi mate nol ecul ar

wei ght of 4,000,000 when a 1% (by w) aqueous sol ution of said polyethyl ene
oxi de using a Brookfield visconeter Mydel RVF, spindle No. 2, at 2 rpm at

250 Shone 2 ET e R0 AP ERE U Pl Rl e, 01 o
1% (by wt )re@éwﬁpy%\c}a@slsw&heean@ﬁ aslehdl pmﬂansar;ﬂweﬁ rms@i@ fdemetbarnigshapdd: fokf i el d
vi sconet er Model spindle No. 2, at pm at 2&0 shows a, yiscqgsity

range of Smbldﬁ%wﬁhwmlﬁm(t@ip formagd kst ?i‘ﬂ”é’t‘t’@s by sastiggepd&haedt o have

an approxi wei ght of 7,000,000 when a 1% (by wt) aqueous
sol uti oérz ogaméecglglﬁg‘?ye@%yl ene oxi de usi ng a Brookfield visconeter Mdel
2

RVF, spindle No. 2, at 2 rpm at 250 shows a viscosity range of 7500 to
10, 000 nPa s (ﬂ? Pol yet hyl ene, &? considegg to hav erX|nate
mol ecul ar weil O’If egemoe)@@@ow.lgrd ned for purposes of the presen 1nven ion

referring to a process by which material is mixed and at least partially melted then

forced through a die under controlled conditions.

10
[0034] The term "casting” is defined for purposes of the present invention as
referring to a process by which molten material is poured into a mold of a desired
shape or onto a surface.
15 [0035] The term “injection molding” is defined for purposed of the present

invention as referring to a process by which molten material is injected under

pressure into a mold.

[0036] The term "direct compression” is defined for purposes of the present
20 invention as referring to a tableting process wherein the tablet or any other
compressed dosage form is made by a process comprising the steps of dry blending
the compounds and compressing the dry blend to form the dosage form, e.g. by using
a diffusion blend and/or convection mixing process (e.g. Guidance for Industry,
SUPAC-IR/MR: Immediate Release and Modified Release Solid Oral Dosage
25  Forms, Manufacturing Equipment Addendum).

[0037] For the purpose of certain embodiments of the present invention dosage

forms are regarded as “resistant to milling” when the respective dosage form



1% (by wt) aqueous solution of said polyethylene oxide using a Brookfield
vi sconeter Model RVF, spindle No. 2, at 2 rpm at 25C shows a viscosity
range of W0,20003trs815, 000 nPa s (cP). Regardi ng the | owecTtnBioegudear7 wei ght
pol yet hyl ene oxi des; Pol yethyl ene oxide is considered to have an

approxi mate nol ecul ar wei ght of 100, 000 when a 5% (by wt) aqueous sol ution
of sai d pol yethyl ene oxide using a ﬁﬂppkfield vi sconeter Model RVT, spindle
No. 1, at 50 rpm at 25C shows a viscosity range of 30 to 50 nPa s (cP) and
pol yet hyl ene oxide is considered to have an approxi nate nol ecul ar wei ght of
900, 000 when a 5% (by wt) aqueous sol ution of said polyethyl ene oxide using
a Brookfield viscometer Mddel RVF, spindle No. 2, at 2 rpm at 25C shows a
viscosity range of 8800 to 17,600 nPa s (cP). [0031] The term "l ow

mol ecul ar pweiiglhs afpenyillingdreinevios diseslutien thed, whed niespurpd iipd 588 of the present

i nvention as havi e t he eol ogi cal, e utlined above,
an appr oxi Paéatﬁf)ﬁgléa(??gts aak(wgli?fn B%grqaégolssn?‘ﬁgagedlg,aﬁ%%%(gs%g] The term
mel t for ”@lﬁradte?iz@@t)%r ARGt beuRWTReSR Rfeatdiatilmoanbf dissdl@ionehat e to a
process wherein an at least partially nolten mass is forned and shaped. It

i ncl udes wileviaset ndmpregfhp Abauesd0 %o Peigfsrisam Y RerRAIdHE DHEFABESHYIMASt i ng
o B LGS 88 0 40 S0l sl ned o
materi al i guidizxew @rdthotit éldiag. partially nmelted then forced through a die
under controlled conditions.
[0038] For the purpose of certain embodiments of the present invention dosage
forms are regarded as “resistant to grinding” when the respective dosage form
10  provides after grinding an in-vitro dissolution rate, when measured in a USP

Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C,

characterized by the percent amount of active released at 1 hour of dissolution that

deviates no more than about 20 % points from the corresponding in-vitro dissolution

rate measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric
15 fluid at 37° C without grinding.

[0039] For the purpose of certain embodiments of the present invention dosage
forms are regarded as “resistant to alcohol extraction” when the respective dosage
form provides an in-vitro dissolution rate, when measured in a USP Apparatus 1
20  (basket) at 100 rpm in 900 ml simulated gastric fluid comprising 40% ethanol at 37°
C, characterized by the percent amount of active released at 1 hour of dissolution that
deviates no more than about 20 % points from the corresponding in-vitro dissolution
rate measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric
fluid at 37° C without ethanol.
25
[0040] For the purpose of certain embodiments of the present invention dosage
forms are regarded as “resistant to milling and alcohol extraction” when the

respective dosage form after milling provides an in-vitro dissolution rate, when



[0034] The term "casting"” is defined for purposes of the present invention
as referring to a process by which nolten material is poured into a nold of
a desi redwehapm3sorzsont o a surface. [0035] The term "inj ecriiBosmedimng” is
defined for purposed of the present invention as referring to a process by
which nolten material is injected under pressure into a nold. [0036] The
term"direct conpression” is definqqltor pur poses of the present invention
as referring to a tableting process wherein the tablet or any other
conpressed dosage formis made by a process conprising the steps of dry

bl endi ng t he conmpounds and conpressing the dry blend to formthe dosage
form e.g. by using a diffusion blend and/or convection m Xxi ng process
(e.g. @Guidance for Industry, SUPAC-IR MR | medi ate Rel ease and Nbdlfled
Rel ease Sohéadu@d ah a DSPatyeparans (basket atakt0upinig 99@] ailsimpetedgaargdgd [ 0037)

For the pur se of ¢ ai nt s _.of th dosage
forms are COPESHEFOLY th?l?é)gagﬁct? Q?‘E 3 ele?dn@(&l ﬁ%ndrlgl\s{gg%ét %e dosage
for npr ovi qféféas%titaﬁhmﬂ éﬂdi@oﬁﬁlohnhafudtemteemasmwma@rabmt:m% sfreasured in a
USP Apparatus 1 (basket) at 100 rpmin 900 S|nul t ed gastrlc fluid at 37

g: ch?r acttbe Forespoydingin-yiepckssolubinn e n@ﬁm&@d naUpE| Sak (Opskgblr  of
i ssol uti on at_de S.
corres on&}ﬂég (%n@F%@ﬂtg¥é%%ﬁ$a S%ﬁgzgﬁﬁg gﬂg&@éﬁgéﬂﬁgggggtus 1

(basket) ahillied rpn1|n 900 m sinul ated gastric

[0041] For the purpose of certain embodiments of the present invention dosage

forms are regarded as “resistant to grinding and alcohol extraction” when the

10  respective dosage form after grinding provides an in-vitro dissolution rate, when
measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid
comprising 40% ethanol at 37° C, characterized by the percent amount of active
released at 1 hour of dissolution that deviates no more than about 20 % points from
the corresponding in-vitro dissolution rate measured in a USP Apparatus 1 (basket)

15  at 100 rpm in 900 ml simulated gastric fluid at 37° C without ethanol and without
grinding. |

[0042] The term "milling" refers to the following procedure
Number of doses: 2
20  Duration of Milling: 15 seconds
Milling machine: IKA A11 Basic Impact Mill
Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel
25  Beater: Stainless steel1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute

Motor Speed, under load: 25000 revolutions/minute



fluid at 37 Cwithout mlling. [0038] For the purpose of certain

enbodi nents of the present invention dosage forns are regarded as

"resi st anvoto10gi3endi ng" when the respective dosage for mpprasedesosaft er
grinding an in-vitro dissolution rate, when neasured in a USP Apparatus 1
(basket) at 100 rpmin 900 m sinulated gastric fluid at 37 C,
characterized by the percent amount ©of active released at 1 hour of

di ssolution that deviates no nore than about 20 %oints fromthe
corresponding in-vitro dissolution rate neasured in a USP Apparatus 1
(basket) at 100 rpmin 900 m sinmulated gastric fluid at 37 C w t hout
grinding. [0039] For the purpose of certain enbodi nents of the present

i nvention dosage forns are regarded as "resistant to al cohol extraction”
when t he r@ispecferentiab®radddieoyemds ovi des an in-vitro dissolution rate, when

nmeasured in. a USP ratus 1 (basket) at 100 rpmin 900 m sinul ated
gastric f|§¥%§ﬁ&$§§9$§d=dﬁ%e%1§“ﬁ‘§n§§|n‘)§t 37 C, characterized by the percent
anount of RRidraidehpasesh @t 1 hour of dissolution that deviates no nore

t han about 20 Y%points fromthe corresponding in-vitro dissolution rate
neasur ed i Motorugmgrppp#tatQ@sWi (basket) at 100 rpmin 900 n simul ated

gastrig fluid at | DA FR RS SRl of certain
enbodi ntgoro%eqoﬁgg%trggggﬁb %P%%rg%gluﬂ%%%%\[sagge for msmar er egla?%’gd as
"resi st ant rebigtafitd, Inhiflthgavad alb e petfomxdd iact dodfee mitl efortdemonstration sake

Figure 14-3 shows the multi particulates of the present invention and a comparison

tablet after milling in a coffee mill.

10 [0043] The term "grinding" refers to the following procedure:
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

15 [0044] The term "Simulated Gastric Fluid" (SGF) relates to Simulated Gastric
Fluid without enzymes and either without sodium lauryl sulfate (SLS), with 0.5%
sodium lauryl sulfate or 0.1% sodium lauryl sulfate. The term "Simulated Gastric
Fluid with 40% Ethanol” relates to SGF with 40% Ethanol and without enzymes and

without sodium lauryl sulfate.

20
[0045] For the purpose of the present invention the term "active agent” is defined
as a pharmaceutically active substance which includes without limitation opioid
analgesics.
25 [0046] For purposes of the present invention, the term “opioid analgesic”

includes single compounds and combinations of compounds selected from the group
of opioids and which provide an analgesic effect such as one single opioid agonist or

a combination of opioid agonists, one single mixed opioid agonist-antagonist or a



respective dosage formafter mlling provides an in-vitro dissolution rate,
whenneasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m sinul ated
gastric fwoizdiomsprsi si ng 40% et hanol at 37 C, charact er ipeedBipondwse1per cent
amount of active released at 1 hour of dissolution that deviates no nore
t han about 20 % points fromthe corresponding in-vitro dissolution rate
nmeasured in a USP Apparatus 1 (baskgﬁ _at 100 rpmin 900 m sinul ated
gastric fluid at 37 C without ethanol”and without mlling. [0041] For the
pur pose of certain enbodi nents of the present invention dosage forns are
regarded as "resistant to grinding and al cohol extraction"” when the
respective dosage formafter grinding provides an in-vitro dissolution
rate, when nmeasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m

si nul at ed gesbinattorf ¢firniked opipid sdomipt-a0Bgenistarsiong single mEstial ipaioad egaited by

t he percent anount of tive rel.eas 1 hqur of di Ui at

devi ates ng %cflgblflﬁté% %fpc?ﬁ?ﬁf@o%? g%"l%%ttsg"g”fdrcé’ nr%%tnﬁaéa%(r:l (%g{rr%rg%ﬁ%ll a%gn{fs{r%i vitro

di ssol ut i omixedt pisTaagekieCaritapoaistiSdARRRI apiesd dgohbsswith pnawbrekfiéer pm i n 900
m sinulated gastric fluid at 37 C w thout ethanol and w fhout grinding.

[ 0042] Theopigidantagonsts gterqoaortess, ediex preestes) b hygrasessrd daivateripral of

doses: 2 DUk afbRorHhy bt 8 1o RESRRYE MA 1 1 machi mer” TKA Al 1 Basi c

[0047] The present invention disclosed herein is specifically meant to encompass
the use of the opioid analgesic in form of any pharmaceutically acceptable salt
thereof.

10

[0048] Pharmaceutically acceptable salts include, but are not limited to,
inorganic acid salts such as hydrochloride, hydrobromide, sulfate, phosphate and the
like; organic acid salts such as formate, acetate, trifluoroacetate, maleate, tartrate and
the like; sulfonates such as methanesulfonate, benzenesulfonate, p-toluenesulfonate,

15  and the like; amino acid salts such as arginate, asparginate, glutamate and the like,
and metal salts such as sodium salt, potassium salt, cesium salt and the like; alkaline
earth metals such as calcium salt, magnesium salt and the like; organic amine salts
such as triethylamine salt, pyridine salt, picoline salt, ethanolamine salt,
triethanolamine salt, dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt and

20  the like.

[0049] The opioids used according to the present invention may contain one or
more 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

25  such possible forms as well as their racemic and resolved forms and compositions
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



M1 Iling Chanber: Stainless steel Chanmber Volunme: 80 nl Bl ade: Stainless
steel Beater: Stainless steell.4034 Rotor Shaft: Stainless steel 1.4571
Mot or Spew0,20i0di3e12828000 revol utions/ mi nute Mtor Speedpcunsmosb@adz 25000
revol utions/mnuteC rcuniferential Speed, idle: 76 mis Circunferential
Speed, under load: 53 mls Mdtor rating input: 160 WNMtor rating output:
100 W For denpnstration purposes only,and irrelevant for the definition of
mlling resistance, nmilling can also %e performed in a coffee mll. For
dermonstration sake Figure 14-3 shows the multi particulates of the present
I nvention and a conparison tablet after mlling in a coffee mll. [0043]
The term"grinding" refers to the foll owi ng procedure: Equipnment: 8 oz

G ass Mortar with Pestle Nunber of doses: 2 Duration of grinding: 20
rotations p@@dktiic FhmetseAthta@pmetsare ihtaaisd td be eoghwasseddy)the peganés t o

Sinmul ated Gastric
mvention as well.

[0050] As used herein, the term "stereoisomers" is a general term for all isomers
5  of individual molecules that differ only in the orientation of their atoms is space. It
includes enantiomers and isomers of compounds with more than one chiral center

that are not mirror images of one another (diastereomers).

[0051] The term "chiral center" refers to a carbon atom to which four different

10  groups are attached.

[0052] The term "enantiomer" or "enantiomeric" refers to a molecule that is
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

15  rotates the plane of polarized light in the opposite direction.

[0053] The term "racemic" refers to a mixture of equal parts of enantiomers and

which is optically inactive.

20 [0054] The term "resolution" refers to the separation or concentration or

depletion of one of the two enantiomeric forms of a molecule.

[0055] Opioid agonists useful in the present invention include, but are not limited
to, alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide,
25  buprenorphine, butorphanol, clonitazene, codeine, desomorphine, dextromoramide,
dezocine, diampromide, diamorphone, dihydrocodeine, dihydromorphine,
dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate,
dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine,



Fluid without enzynes and either w thout sodiumlauryl sulfate (SLS), with
0.5% sodium |l auryl sulfate or 0.1% sodiumlauryl sulfate. The term

" Si mul at estoGaswasersFl ui d wi th 40% Et hanol " rel ates to SEETuB1d09/d@%7Et hanol
and wi thout enzynmes and w thout sodiumlauryl sulfate. [0045] For the

pur pose of the present invention the term"active agent” is defined as a
phar maceutical ly active substance V\[n'sc_h includes without limtation opioid
anal gesi cs. [0046] For purposes of tHe present invention, the term"opioid
anal gesi c" includes single conpounds and conbi nati ons of conpounds sel ect ed
fromthe group of opioids and which provide an anal gesic effect such as one
singl e opioid agoni st or a conbination of opioid agonists, one single m xed
opi oi d agoni st -antagoni st or aconbi nation of m xed opi oi d

agoni st - andtegitabsd, storphing déhysiorgdrehinay fetahylogid sied vatbsai dresodang ombi nat i on
of partial opioid agoni sts and .conbi nations pf. an o] Ists, mxed
opi oi d agowdg?mawba’g% ﬁvé&f)&%“ﬁ@dﬁﬁr {SPQF&Sg?IbGr getag%%‘fag{‘% lé/:lmzo ohg ore nore
opi oi d ant RYARieRtSImSTpBEE W BAARN Smeiritite, Blep@SHel, maaiotine, Mythates and

sol vates thereof, "conpositions of any of the foregoing, %Qﬂ? the |ike.
[0047] Thempiopermotphinermymphitcsedresiael nigermarphipe nopevqPPaoll v neant to

ccept abi coamebaigs agPRgn Bu ARG eC et ROBReo AP eR IR AT el ua.
but are nogxycbldieedxfrorphone, papaveretum, pentazocine, phenadoxone, phenomorphan,
phenazocine, phenoperidine, piminodine, piritramide, propheptazine, promedol,
properidine, propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically
acceptable salts, hydrates and solvates thereof, mixtures of any of the foregoing, and
10 the like.

[0056] Opioid antagonists useful in combination with opioid agonists as
described above are e.g. naloxone, naltrexone and nalmephene or pharmaceutically
acceptable salts, hydrates and solvates thereof, mixtures of any of the foregoing, and

15  the like.

[0057] In certain embodiments e.g. a combination of oxycodone HCl and
naloxone HCl in a ratio of about 2:1 is used. Examples for ratios of
oxycodone HCI : naloxone HCl are 5: 2.5, 10:5, 20:10, 30:15, 40:20, 60:30, 80:40,
20 100:50 and 120:60.

[0058] In certain embodiments, the opioid analgesic is selected from codeine,
morphine, oxycodone, hydrocodone, hydromorphone, or oxymorphone or
pharmaceutically acceptable salts, hydrates and solvates thereof, mixtures of any of

25  the foregoing, and the like.

[0059] In certain embodiments, the opioid analgesic is oxycodone,

hydromorphone or oxymorphone or a salt thereof such as e.g. the hydrochloride. The



i norgani c acid salts such as hydrochl ori de, hydrobrom de, sulfate,
phosphate and the like; organic acid salts such as formate, acetate,
trifluoromoavawmzi2gal eate, tartrate and the |ike; sulforaras2weises

nmet hanesul fonate, benzenesul fonate, p-toluenesulfonate, and the like; am no
acid salts such as argi nate, asparginate, glutamate and the |ike, and netal
salts such as sodiumsalt, potassiumsalt, cesiumsalt and the |iKke;

al kaline earth metals such as calciumsalt, magnesiumsalt and the |ike;
organic amne salts such as triethylamne salt, pyridine salt, picoline
salt, ethanolam ne salt, triethanol am ne salt, dicyclohexylam ne salt,

N, N - di benzyl et hyl enedi am ne salt and the Iike. [0049] The opioids used
according to the present invention may contain one or nore asymetric
centers anidsageyfoghcempiisas ftom ebran Sinogrer sboutid tme oapeasiose hpgroghlpdde,

st ereoi soneric, for,ns. The ent_i,nventi on 4 - th
use of al {E%ehmﬁ&s@gm %\)opgﬁ(ﬁ(gmggwy&quorgfgo et‘}“é/;%f()%lrhg)glél%%g@gﬁ{ roglggﬁgégsfs or rrg
and conmpos}, LLARS0bREE 88fmo HyldeochRAe Ul dshetl esley, ddrbatiney &@iformomtai n

ol ef ni ¢ doubl e bonds or” other centers of geonetric asymetry, .it, i

i nt ended  twed.reghinaelabunenns el s phEIacCticaH pecepiaple SR OF ShYaLivey o
ot ended 18 B8 FRAQIRERAT0. k% BIERENInd QAN AR/ Rt MO0 Ao used

her ei n, 01 SOMer's eneral termfor | soners of
i ndi vi d:J ?' qu@.: Hgdﬂcgégd foah nitiyf doetprisa k. § g, Mes mpj hingt 15omgo?0 tiged at onms s
SPaCe. 0 e 4S50 mace0 ma or 80 ey S0 me: 16 ME Y 8e o 160 g7 © than one
oxycodone hydrochloride or equimolar amounts of any other pharmaceutically
acceptable salt, derivative or form including but not limited to hydrates and solvates
10 or of the free base. The dosage form may comprise e.g. 5 mg, 7.5 mg, 10 mg, 15 mg,
20 mg, 30, mg, 40 mg, 45 mg, 50 mg, 60 mg, or 80 mg, 90 mg, 100 mg, 120 mg or
160 mg oxymorphone hydrochloride or equimolar amounts of any other
pharmaceutically acceptable salt, derivative or form including but not limited to
hydrates and solvates or of the free base. The dosage form may comprise e.g. 2 mg,
15 4mg, 5mg, 8 mg, 12 mg, 15 mg, 16 mg, 24 mg, 25 mg, 32 mg, 48 mg, 50 mg, 64
mg or 75 mg hydromorphone hydrochloride or equimolar amounts of any other

pharmaceutically acceptable salt, derivative or form including but not limited to

hydrates and solvates or of the free base.

20 [0060] WO 2005/097801 A1, US 7,129,248 B2 and US 2006/0173029 A1, all of
which are hereby incorporated by reference, describe a process for preparing
oxycodone hydrochloride having a 14-hydroxycodeinone level of less than about 25
ppm, preferably of less than about 15 ppm, less than about 10 ppm, or less than about
5 ppm, more preferably of less than about 2 ppm, less than about 1 ppm, less than

25  about 0.5 ppm or less than about 0.25 ppm.

[0061] The term “ppm” as used herein means “parts per million”. Regarding 14-

hydroxycodeinone, “ppm” means parts per million of 14-hydroxycodeinone in a



that are not mrror inmages of one another (diastereoners). [0051] The term
"chiral center" refers to a carbon atomto which four different groups are
at t ached.wpQomAj32ibBe term "enanti oner" or "enanti oneri cPCTABEINS 0669172

nol ecul e that is nonsuperinposeable on its mrror imge and hence optically
active wherein the enantionmer rotates the plane of polarized light in one
direction and its mrror imge rotagf§_the pl ane of polarized light in the
opposite direction. [0053] The term“racem c" refers to a m xture of equal
parts of enantioners and which is optically inactive. [0054] The term
"resolution"” refers to the separation or concentration or depletion of one
of the two enantioneric forns of a nolecule. [0055] Opioid agonists useful
in the present invention include, but are not |linmted to, alfentanil

g| |yl pr odih pmicdmpwamiﬁqulggt 3h¢ 14hydiorecodpinane level ganibsaletapainied Py Ye
upr enor phi n t or n loni , l.0e.: e,
dextrono Iro aff® ,‘19(%8%’83? ﬂée?ar% ipgerrfigor%lﬁﬁ%ﬁg?ﬁd? gﬁ%?%ﬁ g:%géi Wg@%@gﬁl g 3 ei ne,

gihydronorphine, di renoxadol , di mephept anol, dinmethylthianbut ene,

i oxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine, .

et hyl net hyl t HP Jp@ﬁ@%m@mﬁ}mwfﬁh? Biesent inveatien. veiesip thepstive agent

di hydr ogt or_phi ' ' 1 onor phone,
nyclt oxypet 1 Y o SRR HorE b B i oA LA R g 4

| evophenacijdroxytodainohefeeal @fiieds thanegbeni 20 prem, prefotabty nbless then abatil he,

met hadone, ppm, less than about 10 ppm, or less than about 5 ppm, more preferably of less than
about 2 ppm, less than about 1 ppm, less than about 0.5 ppm or less than about 0.25
ppm.
10
[0063] In certain other embodiments other therapeutically active agents may be
used in accordance with the present invention, either in combination with opioids or
instead of opioids. Examples of such therapeutically active agents include
antihistamines (e.g., dimenhydrinate, diphenhydramine, chlorpheniramine and
15  dexchlorpheniramine maleate), non -steroidal anti-inflammatory agents (e.g.,
naproxen, diclofenac, indomethacin, ibuprofen, sulindac, Cox-2 inhibitors) and
acetaminophen, 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
20  expectorants (e.g. codeine phosphate), anti-asthmatics (e.g. theophylline), antacids,
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.,
25  tetracycline), antihemorrhoidals, hypnotics, psychotropics, antidiarrheals,
mucolytics, sedatives, decongestants (e.g. pseudoephedrine ), laxatives, vitamins,

stimulants (including appetite suppressants such as phenylpropanolamine) and



met opon, norphi ne, myrophi ne, narceine, niconorphine, norlevorphanol,

nor net hadone, nal or phi ne, nal buphene, nornorphi ne, norpi panone, opium
oxycodonewoaswmselone, papaveretum pentazoci ne, phenadoxraB®09/006917
phenonor phan, phenazoci ne, phenoperidine, pininodine, piritran de,
prophept azi ne, pronedol, properidine, propoxyphene, sufentanil, tilidine,
tramadol, pharmaceutically acceptablg salts, hydrates and sol vates thereof,
m xtures of any of the foregoing, and the Iike. [0056] Opioid antagonists
useful in conbination with opioid agonists as descri bed above are e.g.

nal oxone, nal trexone and nal mephene or pharmaceutically acceptable salts,
hydrates and sol vates thereof, mxtures of any of the foregoing, and the

i ke. [0057] In certain enbodinments e.g. a conbinati on of oxycodone HCO and
nal oxone HG@hndhinads; as well @f phismacedtically acagpiabile seltamyedess and sohtatesofof
oxycodone HC : nal oxone HO are 5: 2.5, 10:5, 20:10, 30:15, 40:20, 60: 30,
80: 40, 100&#MHd 120: 60. [0058] In certain enbodi nents, the opioid

anal gesic is selected from codei ne, norphine, oxycodone, hydrocodone,

hydr onor phone, or oxynor phone or pharnaceutically acceptabl e salts,
hydrat es and [@$4) In esstaihembedimenisxthg inenien wfjrested e therise of gpﬁ% and t he

ke, 5 inhibitors as active agents, in combination with opioid analgesics or instead of opioid

analgesics, for example the use of Cox-2 inhibitors such as meloxicam (4-hydroxy-2-
methyl-N-(5-methyl-2-thiazolyl)-2 H-1,2-benzothiazine-3-carboxamide-1,1-dioxide),.
as disclosed in U.S. Serial No. 10/056,347 and 11/825,938, which are hereby
incorporated by reference, nabumetone (4-(6-methoxy-2-naphthyl)-2-butanone), as

10  disclosed in U.S. Serial No. 10/056,348, which is hereby incorporated by reference,
celecoxib (4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-
ylbenzenesulfonamide), as disclosed in U.S. Serial No. 11/698,394, which is hereby
incorporated by reference, nimesulide (N-(4-Nitro-2-
phenoxyphenyl)methanesulfonamide), as disclosed in U.S. Serial No. 10/057,630,

15  which is hereby incorporated by reference, and N-[3-(formylamino)-4-oxo-6-
phenoxy-4H-1-benzopyran-7-yl] methanesulfonamide (T-614), as disclosed in U.S.
Serial No. 10/057,632, which is hereby incorporated by reference.

[0065] The present invention is also directed to the dosage forms utilizing active
20  agents such as for example, benzodiazepines, barbiturates or stimulants such as

amphetamines. These may be combined with the respective antagonists.

[0066] The term “benzodiazepines” refers to benzodiazepines and drugs that are
derivatives of benzodiazepine that are able to depress the central nervous system.
25  Benzodiazepines include, but are not limited to, alprazolam, bromazepam,
chlordiazepoxide, clorazepate, diazepam, estazolam, flurazepam, halazepam,
ketazolam, lorazepam, nitrazepam, oxazepam, prazepam, quazepam, temazepam,

triazolam, methylphenidate as well as pharmaceutically acceptable salts, hydrates,



[0059] In certain enbodi nents, the opioid analgesic is oxycodone,

hydr onor phone or oxynorphone or a salt thereof such as e.g. the

hydr ochl owbdelo/0Bhedosage form conprises from about 5 ngpte/mBiowbessD0 ng
oxycodone hydrochl oride, from about 1nmg to about 100 ng hydronor phone
hydrochl ori de or fromabout 5 ng to about 500 ng oxynor phone hydrochl ori de.
If other salts, derivatives or forq§9qre used, equinolar anmounts of any

ot her pharnaceutically acceptable sal't or derivative or formincluding but
not limted to hydrates and solvates or the free base may be used. The
dosage formmay conprise e.g. 5 ng, 7.5 ng, 10 ny, 15 ng, 20 ng, 30 ng, 40
nmg, 45 ng, 50 ng, 60 ng, or 80 ng, 90 ng, 100 ng, 120 ng or 160 ny
oxycodone hydrochl ori de or equi nol ar anounts of any other pharmaceutically
accept abl endablvateslend marttimes theredfoBendodiakepingantagemisivihal ¢agibeaed B g dr at es

and sol vates or. of the free,base. The.dosage f rise e.g. 5
7.5 ny, 10TAGHE PECn %u‘%g bubge nﬂbﬁmﬁﬁg%%%g%ﬂ, ‘gg%el%meo my, or 80ngrrg,

90 ny, 10Q;:Bmackdficdll ARbeptfifle sHis bpdmmeq AAMSolytes.ochl ori de or equi nol ar
anounts of any ot her "pharnmaceutically acceptable salt, derivative or form

anludipg but not limted to hydrates and solvates or of the free base. The
> ﬁge 5ot ?g 10857} %Ei@gﬁ%sg{e&g 16 %é!g&tigej}h%-xog? s %riﬁ%g%%o ”ﬁg‘ﬁﬁé £ 16 ng,
hyld{ ocgl or(pde, irickehibamydoppimidiis. Bartanyatet ineludp et arowutinieilky accept abl e
zﬁl 0{‘ t ﬁ(ral ﬁ&!ﬁgﬁépio%%&ﬂf ll)uljtlg‘tl)a?l%talf,%uta{lgit‘cal,l rlnet E) gxitta , nﬁ%ﬂgggrgﬁalﬁnd sol vat es
metharbital, pentobarbital, phenobarbital, secobarbital and as well as
pharmaceutically acceptable salts, hydrates, and solvates mixtures thereof.
10  Barbiturate antagonists that can be used in the present invention include, but are not

limited to, amphetamines as well as pharmaceutically acceptable salts, hydrates, and

solvates.

[0068] Stimulants refer to drugs that stimulate the central nervous system.

15  Stimulants include, but are not limited to, stimulants such as amphetamines, such as
amphetamine, dextroamphetamine resin complex, dextroamphetamine,
methamphetamine, methylphenidate as well as pharmaceutically acceptable salts,
hydrates, and solvates and mixtures thereof. Stimulant antagonists that can be used in
the present invention include, but are not limited to, benzodiazepines, as well as

20  pharmaceutically acceptable salts, hydrates, and solvates as described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

[0069] Fig. 1 to 14-1 depict the dissolution profiles of the respective Examples 1
25  to 14 as described below.

[0070] Fig .14-2 depicts the intact (a), milled (b) and grinded(c) multiparticulates
of Example 14



[0060] WO 2005/097801 Al, US 7,129,248 B2 and US 2006/0173029 Al, all of
which are hereby incorporated by reference, describe a process for

pr epar i ngvoxymagdene hydrochl ori de having a 14- hydr oxycoeeirnprwb@yel of

| ess than about 25 ppm preferably of |ess than about 15 ppm |ess than
about 10 ppm or less than about 5 ppm nore preferably of |ess than about
2 ppm less than about 1 ppm |ess than about 0.5 ppmor |ess than about
0.25 ppm [0061] The term "ppnt as uSed herein neans "parts per nmllion".
Regar di ng 14- hydroxycodei none, "ppnt neans parts per mllion of

14- hydr oxycodei none in aparticul ar sanple product. The 14-hydroxycodei none
|l evel can be determ ned by any nmethod known in the art, preferably by HPLC
anal ysi s using W detection. [0062] In certain enbodinents of the present
invention, wherein the active agent is oxycodone hydrochl ori de, oxycodone

hydr ochl ori de_ | se in 14- .hydr gxycogei n - ss than
about 25 ppmfoﬁé%ég'gﬂr%g‘?ﬂ&?%@Qlﬂg%ggg%%§Oﬁgxpp?rwl]gllhgisltgll?ﬁg#g‘b%ut 10 ppm
or | ess t hayreaRoUtaPaddP RoniPakiSoPiaBlee iRk niilpig hesmffebatillgbout 2 ppm | ess
than about 1 ppm less than about 0.5 ppmor |ess than about 0.25 ppm

[0063] In certain other enbodi ments other therapeutically active agents may

be used in accordance with t j i either in conbination
% gt digs

with opioids or instead of opioi anpl'es of 'such therapeutically active
agents include antihistamnes (e.g., dimenhydrinate, diphenhydrani ne,
chl or pheni ram ne and ) . . . .
[0072] According to certain embodiments the invention relates to a solid
extended release pharmaceutical dosage form, comprising a melt formed multi
particulate extended release matrix formulation, comprising at least one poly(e-

10  caprolactone), and at least one active agent.

[0073] The inventors have found that poly(e-caprolactone) is a suitable
polymeric material for forming an extended release matrix formulation which can
provide a wide variety of release profiles when used in the form of melt formed multi

15  particulates. The melt forming according to the invention can be accomplished by
several methods, including extrusion, casting and injection molding. The multi

particulates have preferably a diameter in the range of about 0.1 to about 3 mm.

[0074] Without wanting to be bound to any theory, it has also been found that

20  poly(e-caprolactone), due to its specific polymer characteristics, imparts a milling
and/or grinding resistance to the extended release formulation in that the multi
particles comprising poly(s-caprolactone) do not form during milling and/or grinding
smaller individual particles but in case of milling tend to fuse/melt together forming
a lumpy mass and in case of grinding might deform. This is shown by Figures 14-2

25  and 14-3. It is believed that the release of the active agent does therefore not
substantially change upon milling or grinding. In some cases the release is even
slowed down. Thereby the extended release dosage form comprising said multi

particulates is rendered less attractive for abuse.



dexchl or pheni ram ne nal eate), non -steroidal anti-inflammtory agents
(e.g., naproxen, diclofenac, indonethacin, ibuprofen, sulindac, Cox-2

i nhi bi t orwd 2angh3aret am nophen, anti-enetics (e.g., netoeCopBz0d/ 0917

met hyl nal trexone), antiepileptics (e.g., phenytoin, neprobmate and
nitrazepan, vasodilators (e.g., nifedipine, papaverine, diltiazem and

ni cardi pine), anti-tussive agents ang expectorants (e.g. codeine
phosphate), anti-asthmatics (e.g. theophylline), antacids, anti-spasnodics
(e.g. atropine, scopolam ne), antidiabetics (e.g., insulin), diuretics
(e.g., ethacrynic acid, bendrofluthiazide), anti-hypotensives (e.qg.,
propranol ol, clonidine), antihypertensives (e.g., clonidine, nethyldopa),
bronchodi |l atiors (e.g., albuterol), steroids (e.g., hydrocortisone,
trianci nol one, prednisone), antibiotics (e.g., tetracycline),

anti henorrhoi dal's, hypnotics, psychotropics, antidiarrheals, mucolytics,
sedatives, dgTSpasteading theegainpabodinenbsadithamnventidreatdedstess, polyEam ns,

stinmulants (including_ appetite suppressant h h I | am
andcannabi §¥BFoiRetoned Wik 40 apRTQIEA 3 £3 %Vgrarsgﬁ%g@%‘ﬁ%a‘g?lghn%%% ge?&ﬂ;d?g]t 22?
and sol vat.ga,,0f 0d& S8 cchRERH0 deRain@initdidlin &Y OLIHERMNAtiok [ at eaGNti on i s

directed to the use of Cox-2 inhhibitors as active agents, in combination
Wi th opi oi shegrf(gesprokctme) hastapagpiokingt oimbaralegesineelecarvagpbee t he use

(r)r;t Pyl v lggslt bty PO ReciToie § SRR O ORE O S invengion eIt e 1 1 i
)k<1le(rj:z)y as gHeSRINEREpiohckdnd) hataml apbrodinatd @056 SATagentolddll@AbIFRBS anhi ch are
least about 20,000. According to certain embodiments of the invention the at least
one poly(e-caprolactone) has an approximate number average molecular weight of at
10 least about 25,000. According to certain embodiments of the invention the at least
one poly(e-caprolactone) has an approximate number average molecular weight of at
least about 37,000. According to certain embodiments of the invention the at least
one poly(e-caprolactone) has an approximate number average molecular weight of
about 42,500. According to certain embodiments of the invention the at least one
15  poly(e-caprolactone) has an approximate number average molecular weight of at
least about 80,000. According to further certain embodiments of the invention, the at
least one poly(e-caprolactone) has an approximate number average molecular weight
of between about 6,000 to about 80,000, or between about 10,000 and about 80,000,
or between about 20,000 and about 80,000, or between about 25,000 and about
20 80,0000t between about 37,000 and about 80,000, or between about 42,500 and

about 80,000.

[0076] According to certain embodiments of the invention the extended release
matrix formulation comprises at least two poly(e-caprolactone) with an approximate
25  number average molecular weight of between about 6,000 and about 25,000 and
between about 37,000 and about 80,000, or between about 10,000 and about 25,000
and between about 37,000 and about 80,000, or between about 10,000 and about
25,000 and between about 42,500 and about 80,000.



i ncorporated by reference, nabunetone

(4- (6-met hoxy- 2- napht hyl ) - 2- but anone), as disclosed in U S. Serial No.

10/ 056, 3480 20tvi28s hereby incorporated by reference, eeraBmon/bocot7
(4-[5-(4-nmet hyl phenyl)-3 -(trifluoronethyl)- 1H pyrazol- 1-

yl j benzenesul fonam de), as disclosed in U S. Serial No. 11/698, 394, which
i s hereby incorporated by reference;zjﬂ mesulide (N-(4-Nitro-2-
phenoxyphenyl ) net hanesul f onam de), as disclosed in U S. Serial No.

10/ 057,630, which is hereby incorporated by reference, and

N[ 3- (fornyl am no) - 4- oxo- 6- phenoxy-4H-1|-benzopyran-7-yl]

nmet hanesul fonam de (T-614), as disclosed in U S. Serial No. 10/057,632, -
whi ch is hereby incorporated by reference. [0065] The present invention is
al so directed to the dosage forns utilizing active agents such as for

exanpl e, ben j-azepi nes, barhiturates or Lyl ant s. nphet am nes.
These may bei@@ﬂgé’fg‘&r%gitﬁ %ﬁ@nre&bﬁgg??rg%o%{h? g{é/gﬁ?érflsn.stﬂ% g’f)tg%'}e%The term
"benzodi azgpigesatrikabandatioh BRRZeMIIZB8RINES A E-cdpretftdnlRis adieastder i vat i ves
of benzodi azepine that are able to depress the central nervpﬂs system

Benzodi azestiont§0 wnightréle or Bileastabow &0 Weightr'edon a leagt ahont &) wisighbrwREzepam
chl or di azepqxi razepat e i B2 LR | azepam
ket azolsgm a&ﬁ%ars gbeofjlg%né)wﬁll %r?a}%’edﬁgﬂe%%t% g@?pggﬁélg@ééggaﬁ&g%azeggﬂ? al'?gnazepam
tri azol am atwet by el @k Bewmenabbutadd aph abomO8uvdiglat Yoy ortstepdnadblost sal t s,

hydrates, and sol vates and m xtures thereaf. Benzodiazepin t agoni sts that
can be used0 pil atout weIeht-%, 190 BREYESR aP%%Qaégaﬁw{t%Qr%elgl&%O?ﬂﬁ ed to,
flumazeni | .88, WRLLe&8 matrix formulation.

10 [0078] According to certain embodiments of the invention the extended release
matrix formulation comprises least one poly(e-caprolactone) with an approximate
number average molecular weight of between about 37,000 and about 80,000 which
is present at an amount of between about 50 and about 90 weight-% of the extended

release matrix formulation.

15
[0079] According to certain embodiments of the invention the extended release
matrix formulation comprises further at least one polyethylene glycol, which may be
present at an amount of between about 1 and about 20 or about 1 and about 15
weight-%.
20

[0080] According to certain embodiments of the invention the extended release
matrix formulation comprises further at least one high molecular weight
polyethylene oxide with an approximate molecular weight of between about
1,000,000 and about 10,000,000, based on rheological measurements. It is the

25  finding of the inventors that the combination of poly(e-caprolactone) and high
molecular polyethylene oxide provide a resistance to milling and/or grinding in
combination with a resistance to alcohol extraction thereby rendering the dosage

form less attractive for illicit use and rendering the dosage form safer when used in



pharmaceutical |y acceptable salts, hydrates, and solvates. [0067]
Barbiturates refer to sedative-hypnotic drugs derived frombarbituric acid
(2, 4, 6-woionaizerahydropyrinidine). Barbiturates incluser/ibriyereermot
limted to, anpbarbital, aprobarbotal, butabarbital, butalbital,

met hohexi tal, nmephobarbital, netharbital, pentobarbital, phenobarbital,
secobarbital and as well as pharnmac tlcal Iy acceptable salts, hydrates,
and sol vates m xtures thereof. Bar biturat e antagoni sts that can be used in
the present invention include, but are not limted to, anphetam nes as well
as pharmaceutically acceptable salts, hydrates, and solvates. [0068]
Stimulants refer to drugs that stinulate the central nervous system
Stimulants include, but are not limted to, stinulants such as

anphet am nesybisation with alogHodt Eavihigh motsetilen sivishé pelivethelene gxide awmiicex

d h
phar maceutiEa} §f deEupran e Sochy araiell SIHTEEPGS: o8 and m xtures

t hereof. Stimul ant antagoni sts that can be used in the present invention
include, but are not limted to, benzodiazepines, as wel| as
phar naceut i c40081] af’meltdlrmpéeﬁ@mtSECh erpbipdiments o4 the igwmiigpdhe Bigh descri bed

herei n.. BRI TH 0 t ict the
di ssol ot i dROKFY W8]§E %Q:IF%GS%W mgan% %ge]?gdtl 0 l%haagscéée%g g:“rllﬁ%gd bel ow.
size of 15/100 of the average diameter of the resulting melt formed multi particulate
extended release formulation. According to certain embodiments the high molecular

weight polyethylene oxide used has been screened with a 100 US mesh screen.

10 [0082] According to certain embodiments of the invention the extended release
matrix formulation further comprises at least one poloxamer. The extended release
matrix formulations may comprise further any other ingredients/excipients as

conventional in the art.

15 [0083] According to certain embodiments of the invention the active agent is an
opioid analgesic, in particular selected from the group of alfentanil, allylprodine,
alphaprodine, anileridine, benzylmorphine, bezitramide, buprenorphine, butorphanol,
clonitazene, codeine, desomorphine, dextromoramide, dezocine, diampromide,
diamorphone, dihydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol,

20  dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine,
ethylmethylthiambutene, ethylmorphine, etonitazene, etorphine, dihydroetorphine,
fentanyl and derivatives, hydrocodone, hydromorphone, hydroxypethidine,
isomethadone, ketobemidone, levorphanol, levophenacylmorphan, lofentanil,
meperidine, meptazinol, metazocine, methadone, metopon, morphine, myrophine,

25  narceine, nicomorphine, norlevorphanol, normethadone, nalorphine, nalbuphene,
normorphine, norpipanone, opium, oxycodone, oxymorphone, papaveretum,
pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine,

piritramide, propheptazine, promedol, properidine, propoxyphene, sufentanil,



[0070] Fig .14-2 depicts the intact (a), mlled (b) and grinded(c)

mul tiparticul ates of Exanple 14[0071] Fig. 14-3 depicts the

mul ti par twoubawess128f Exanple 14 after mlling in a cof f eeTmBdos/f@piand a
conparison tablet after mlling in a coffee ml|l (b). DETAI LED DESCRI PTI ON
[0072] According to certain enbodinents the invention relates to a solid
ext ended rel ease pharnaceuti cal dos_azge_ form conprising a nelt formed nulti
particul ate extended rel ease matrix Tormulation, conprising at |east one
pol y(e- caprol actone), and at |east one active agent. [0073] The inventors
have found that poly(e-caprolactone) is a suitable polyneric material for
formng an extended release matrix fornul ati on which can provide a w de
variety of release profiles when used in the formof nmelt formed nulti
parti cul att#gline] ramagdlf piamatauticabycamceitalgje salts, hpdintey end sadvetessthensef,

i shed b I t hods, ,incl.udi t ' : | injecti
ol i ng.  FRENHA o1 B RO B ASDEOfedp s g o B RE B BRfbe, 210 of "

about 0.1 i o.@BAYRe %)iﬁ?@anhggﬁéf]s s\é\fekfé@lﬁorﬂ\/ﬁfétg'rﬂﬁg bfcdaeinbouphire, any t heory,
it has al so %een ound that pol y(e-caprol actone), due to its, specific

pol yner chmyeadeee; kydrosodonerparttomaphrne prxyarnaplanegr PhamigeHealst ance to

pol y( 6 ScagroriEt e BETAS: SRy hHELG TRl danP BF KT o TE L o

i ndi vidual particles but in case of mlling tend to fuse/nelt together

form ng [0084] According to certain embodiments of the invention the opioid analgesic is

oxycodone hydrochloride and the dosage form comprises from about 5 mg to about

500 mg of oxycodone hydrochloride or in particular comprises 5 mg, 7.5 mg, 10 mg,

10 15 mg, 20 mg, 30, mg, 40 mg, 45 mg, 50 mg, 60 mg, or 80 mg, 90 mg, 100 mg, 120
mg or 160 mg of oxycodone hydrochloride. According to certain such embodiments
the oxycodone hydrochloride has a 14-hydroxycodeinone level of less than about 25
ppm, preferably of less than about 15 ppm, less than about 10 ppm, or less than about
5 ppm, or even less than 1 ppm.

15

[0085] According to certain embodiments of the invention the opioid analgesic is

oxymorphone hydrochloride and the dosage form comprises from about 1 mg to
about 500 mg of oxymorphone hydrochloride, in particular 5 mg, 7.5 mg, 10 mg, 15
mg, 20 mg, 30 mg, 40 mg, 45 mg, 50mg, 60 mg, or 80 mg, 90 mg, 100 mg, 120 mg

20  or 160 mg of oxymorphone hydrochloride.

[0086] According to certain embodiments of the invention the opioid analgesic is
hydromorphone hydrochloride and the dosage form comprises from about 1 mg to
about 100 mg of hydromorphone hydrochloride, in particular 2 mg, 4 mg, 5 mg, 8

25 mg, 12 mg, 15 mg, 16 mg, 24 mg, 25 mg, 32 mg, 48 mg 50 mg, 64 mg or 75 mg of
hydromorphone hydrochloride.



a lunmpy mass and in case of grinding mght deform This is shown by Figures
14-2 and 14-3. It is believed that the rel ease of the active agent does

t her ef or ewoab1sbesanti al | y change upon mlling or grine#cmgB2000&OmE cases
the release is even slowed down. Thereby the extended rel ease dosage form
conprising said nmulti particulates is rendered | ess attractive for
abuse. [ 0075] According to certain eg?pginents of the invention at |east one
pol y(e- caprolactone) with an approxiate nunber average nol ecul ar wei ght
of at |east about 6,000 is used. According to certain enbodiments of the
invention the at |east one pol y(e-caprol actone) has an approxi mate nunber
average nol ecul ar wei ght of at |east about 10,000. According to certain
enbodi ments of the invention the at | east one poly(e-caprol actone) has an
appr oxi mat e 00} rAcavetiage cdbiecutadimgitybf the inventipe thetdosagsdernz0, 000.

According to certai n.enbodi.nents of. the jnvention the. | e one

pol y( e- capfBIaRs ey I%H?nﬁéfg%_ﬁﬁéﬁsfifm’ W%%?}Bgf}e %%eroargdéﬁénrgflte%ﬁ%%r wei ght of
at | east ahouts £0iP0endh8 ¢QE£L AAd IPinaREdiak Relessedeinient s of the invention
the at | east one pol y(e-caprol actone) has an approxi mate nunber average

nmol ecul ar wei ght of at |east about 37,000. According to certain enbodi nents

of the inventj the af. | east, on ! - r . roxi mat e
nunber -aver adg&ﬁél C_(?ﬁf&é?g ﬁ"e‘f"'&ﬁ%ﬂ eg?%(aab%%ﬁs §€@]§8%‘%%k§{§§%e(ﬁ& %eﬁgnﬁlgft ain
enbodi nent groefdet Redsoyasd dfhe bitbreaigedidasitronhepaley{rediaptheZHR Baskpt has an
appr oxi mat e nunber avera

Accor di ng Methagdrat 489 rpra@ 599131@%%%&“%&9%“@{%%{7 ﬁbgﬁt%ﬁ%?ﬁ)gh%&% %o
and about 55 % (by wt) active agent released after 1 hour, between about 25 % and
about 65 % (by wt) active agent released after 2 hours, between about 45 % and

10  about 85 % (by wt) active agent released after 4 hours and between about 55 % and

about 95 % (by wt) active agent released after 6 hours.

[0089] According to certain embodiments of the invention the dosage form
provides release rates of the active agent in-vitro when measured by the USP Basket
15  Method at 100 rpm at 900 ml simulated gastric fluid at 37 °C between about 10 %
and about 30% (by wt) active agent released after 2 hour, about 40 % and about 75 %
(by wt) active agent released after 8 hours and no less than about 80%(by wt) active

agent released after 22 hours.

20 [0090] According to certain embodiments of the invention the dosage form
provides an in-vitro dissolution rate, when measured in a USP Apparatus 1 (basket)
at 100 rpm in 900 ml simulated gastric fluid comprising 40% ethanol at 37° C,
characterized by the percent amount of active agent released at 1 hour of dissolution
that deviates no more than about 20 % points or no more than about 10 % points

25  from the corresponding in-vitro dissolution rate measured in a USP Apparatus 1

(basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C without ethanol.



| east one pol y(e-caprol actone) has an approxi mate nunber average nol ecul ar
wei ght of between about 6,000 to about 80,000, or between about 10,000 and
about 80,W0Qp100032128t ween about 20, 000 and about 80, 000, pon/IBmEYe®a1ADOUL
25,000 and about 80, 000or between about 37,000 and about 80, 000, or between
about 42,500 and about 80, 000. [0076] According to certain enbodi nents of
the invention the extended release mgirix fornulation conprises at |east
two pol y(e-caprol actone) with an approxi mate nunber average nol ecul ar

wei ght of between about 6,000 and about 25,000 and between about 37,000 and
about 80, 000, or between about 10,000 and about 25,000 and between about
37,000 and about 80, 000, or between about 10,000 and about 25,000 and

bet ween about 42, 500 and about.80,00Q.[0077%nAcconding to certain

enbodi ments dP0eAdcandirg fooeriain emhleodimenip abtherieyeatisn theedosrge 8RNl ati on t he

ot 1 oast _aBsukeagtsan e 8 SORNG ARhARE oS \Plen RSB USEY T Pl

eas or at | east

about 80 wapghttu¥dl (Biskal) at €@®tpna 000 L0siweilgdt ghgricofiiuitiat 3®eal) about 50 and
about 90 wei ght-% or between about 60 and abgﬁ% ggameight-@b r .between
as

about 70 amkrragiesired 9y thepgrent sgnoynt factisereeab Rt BB AWiGR gh - %6
of the ext gﬁg&@ﬁ%?és%%ﬁoﬂ%%éd ?WE?QM ﬁédieng oy nf) QB Hhaf a0, ‘i&%)ﬁﬁs vegr tain

enbodi nent e invention e exte rel ease matri x " fornul ati on
conpri ses Weasiseowkerpainygared twathe obmespondihg ii-vitroahissappiooxateateasured in
a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C

without milling.

10 [0092] According to certain embodiments of the invention the dosage form
provides after grinding an in-vitro dissolution rate, when measured in a USP
Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C,
characterized by the percent amount of active agent released at 1 hour of dissolution
that increases no more than about 20 % points or more than about 10 % points or

15  even decreases when compared to the corresponding in-vitro dissolution rate
measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid
at 37° C without grinding.

[0093] According to certain embodiments of the invention the dosage form after
20  milling provides an in-vitro dissolution rate, when measured in a USP Apparatus 1
(basket) at 100 rpm in 900 ml simulated gastric fluid comprising 40% ethanol at 37°
C, characterized by the percent amount of active agent released at 1 hour of
dissolution that deviates no more than about 20 % points or no more than 10 %
points from the corresponding in-vitro dissolution rate measured in a USP Apparatus
25 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without ethanol at 37° C

without milling.



nunber average nol ecul ar wei ght of between about 37,000 and about 80, 000
which is present at an anount of between about 50 and about 90 wei ght - % of
the extemstedoroaisemse matrix fornulation. [0079] Accordi mgTiB2008/0d68IM

enbodi ments of the invention the extended release matrix fornulation
conprises further at |east one polyethylene glycol, which nmay be present at
an anount of between about 1 and about 20 or about 1 and about 15 wei ght-%
[ 0080] According to certain enbodi méents of the invention the extended

rel ease matrix fornulation conprises further at |east one high nolecul ar
wei ght pol yet hyl ene oxi de wi th an approxi mate nol ecul ar wei ght of between
about 1,000, 000 and about 10, 0006000, based on rheol ogi cal nmeasurenents. |t
is the finding of the inventors that the conbination of pol y(

te- caplr IoI act o[(g);M]aﬂdcc_hﬂig)!g toroéréain kbogiotepis dfithemeertidndbe gewgs eftegsi st ance
o mlling and/or grinding.jn,conbi.nation . wth ' o ohol
extracti orgr’t"ﬁéﬂgéﬁ9%p‘é%ﬁ’em?vﬁjﬁo s gfﬁ QUL e e%r?egglérégmég?? il\%%é egﬁé |PI licit
use and r eBg&Eh)RY 100 HnERSFET G sed %rsummd,mqaﬁsmgmm aththalnatdi7e h

al cohol . e hi'gh nol'ecul ar wei ght pol yet hyl ene oxi de may be. present at an
amount of Gethaeseteriagrblit ths P&f?@nfa@@@intanwe@ﬁ?nt@?@bfﬁéﬂ?%ﬂ%‘gr 8 ing to

certain sugh 0odj nent. I j . Nl i ght

pol yet Eyl ecﬁasow,%ggﬁa{}r?g@ﬁgéo egﬁ ltﬂs%‘%@é%% %Hﬁgﬁgﬁ%@% ?ée:ﬂe&hﬁgmo ?ﬁ a size of

15/ éL_OO Iof t;sch@ts &R tug @odbspondiap ik ittchdissobsidntrategnenstred firoa WESE Apparatus
articul ate

P 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without ethanol at 37° C

without grinding.

10 [0095] According to certain such embodiments of the invention as described in
the paragraphs [0086] to [0092] above the active agent is oxycodone hydrochloride,
hydromorphone hydrochloride or oxymorphone hydrochloride.

[0096] According to a certain aspect of the invention the dosage forms as
15  described herein are used in a method of treating pain in a patient in need thereof,
wherein the dosage form comprises an opioid analgesic and the use of such a dosage

form for the manufacture of a medicament for the treatment of pain.

[0097] According to a certain aspect of the invention poly(e-caprolactone) is
20  used as matrix forming material in the manufacture of a solid extended release oral
dosage form comprising an active agent selected from opioids for imparting to the

solid extended release oral dosage form resistance to milling and/or grinding.

[0098] According to a certain aspect of the invention a process of preparing a
25  solid oral extended release pharmaceutical dosage form is provided comprising the
steps of:
- Melting and blending the poly(e-caprolactone)and possible further ingredients

except the active agent on a Thermodyne Hot Plate (temperature range about



extended rel ease fornulation. According to certain enbodi nents the high
nol ecul ar wei ght pol yet hyl ene oxi de used has been screened with a 100 US
mesh screwn.20{00B382 According to certain enbodi nents of ptirgsioowessbion t he
extended rel ease matrix fornulation further conprises at |east one

pol oxanmer. The extended rel ease matrix fornul ati ons may conprise further
any other ingredients/excipients as gonventional in the art. [0083]
According to certain enbodi nents of the invention the active agent is an
opi oid anal gesic, in particular selected fromthe group of alfentanil,

al I yl prodi ne, al phaprodine, anileridine, benzyl norphine, bezitram de,
bupr enor phi ne, butorphanol, clonitazene, codei ne, desonorphine,
dextronor am de, dezocine, dianpromni de, di anorphone, dihydrocodei ne,

di hydr onor phi ne0° d abarid e Ifor atitivepltegnrasrematedy fninyics 19 digintene,

di oxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine,

et hyl net hyl t hi Ene, et hyl norphi ne, etonitazene, etorphine,

di hydr oet or phi ngadiheHeaile At Sahé Mktuieasn th leosaiyaselot Riady onor phone,
hydr oxypet hi di ne, 1somet hadone, ket obem done, | evorphanol,

| evophenacy! mor(tmaperatinsfrepgesabiont 90te ghewtdioNel) yntibtheAnixgire 2 ci ne,
nmet hadqne, netgpon, norphing.. i ne, narceine, niconorphine,
nor | evor phanol O%?%%?%%E%ﬂ@?mna@%?%hi ne, nal buphene, nornorphi ne, nof
i panone, opi um CAsxe Bctomelteroiybppressng pepavetvat stamlesestee ptatéste a
phenadoxone, phenonorphan, phenazocj ne, EPEQRBFridi e, Pin@nodine,
thickness of optionally approximately 2 millimeters and cooling to room
temperature to obtain a sheet; and
- Pelletizing the sheet by cutting into pellets of optionally approximately 2 mm

10 in length and width.

According to a certain aspect of the invention a process of preparing a solid oral
extended release pharmaceutical dosage form is provided comprising the steps of:
- Screening active agent, poly(s-caprolactone) and optionally other ingredients
15 through a # 20 US mesh screen;
- Blending the screened materials for optionally 10 minutes at ambient
temperature;
- Extruding the screened and blended materials in a twin screw extruder fitted
with a die and set on counter-rotation with zone (barrel) temperatures ranged
20 from about 18°C to about 110°C to obtain strands with a
Leistritz — ZSE 27 Twin Screw Extruder (Counter-Rotation)
Neslab Model CFT-150 Chiller
Accurate Powder Feeder
Dorner 8-foot Conveyor
25 Grablab Electronic Timer
- Cooling the strands to ambient temperature;

- Pelletizing the cooled strands into pellets.



piritram de, propheptazine, pronedol, properidine, propoxyphene,
sufentanil,tilidine, tramadol, pharmaceutically acceptable salts, hydrates
and sol vavexotomseref, m xtures of any of the foregoi ng. PA&TaBzdd/ OG0
certain preferred enbodi nents of the invention the opioid analgesic is
selected fromthe group of codei ne, norphine, oxycodone, hydrocodone,

hydr onor phone, or oxynorphone or ph: ceutically acceptable salts,
hydrates and sol vates thereof, mxtures of any of the foregoing. [0084]
According to certain enbodi ments of the invention the opi oid analgesic is
oxycodone hydrochl oride and the dosage form conprises from about 5 ng to
about 500 ng of oxycodone hydrochl oride or |n partlcular conpri ses ny,
7.5 ng, 10 ng, 15 ng, 20 ng, 30, ng, 40 ny, ng, or 80 ng,
90 ng, 100 Wmsubﬁamgcassﬂmwlyt@l}déne@q@dd@}nbe ﬁy@ﬁmémr@% @#15&% ding to
certain such enbodi nents the oxycodone hydrochl oride has a

14- hydr oxycodsFREHE™ evel of |ess than about 25 ppm preferably of |ess
than about 13%9g@0MAct&disn tbadrfuﬁﬁ&‘-ﬁs e o PRBlinWtibe Bt solidoralkeurhda ppm  or
even | ess than 1lppm [008 A@cord to certain enbodjnents of the

i nvention llebesajyhamldceéiﬁafhl 8986 fp@nem%ﬁ@n ® B 2 PYRRCETCA d5p5iHed &ﬁ%l"et he dosage
forn1cgypr|ses fromabout 1ng to about 500 ng of oxynorphone hydrochl ori de,
in particular 5 ng, 7.5 ng, 10 ng, 15 ny, 20 ny, 30 ng, 40 ng, 45 ngy, 50ny,
60 mg, or 80 ng, 90 ng, 100 ngy, 1ZPXAMPBLES$60 ng of oxynorphone

hydr ochl ori de. [0086] According to certain enbodi nents of the invention the
opi oid analgesic is

[00100] The present invention will now be more fully described with reference
to the accompanying examples. It should be understood, however, that the following
10  description is illustrative only and should not be taken in any way as a restriction of

the invention.
EXAMPLE 1

15  The composition of the poly(e-caprolactone) multiparticulates is summarized in

Table 1 below.

Table 1
) Amt/unit Amt/batch
Ingredient (Trade Name) (mg) ©
Naltrexone HCl 12.0 24
Poly(e-caprolactone) , Mn ~ 42500 61.0 12.2
Butylated Hydroxytoluene 1.0 0.2
Total 74.0 14.8




hydr onor phone hydrochl ori de and the dosage form conprises from about 1ng to
about 100 ng of hydronorphone hydrochloride, in particular 2 ng, 4 ng, 5
ng, 8 ng,wdoetop32® ng, 16 ny, 24 ngy, 25 ng, 32 ny, 48 wryThAB200w0066dy ng or
75 ng of hydronor phone hydrochl oride.[0087] According to certain
enbodi ments of the invention the dosage formcontains active in innmediate
release form wherein the same or different active agents are in extended
rel ease and in imediate release form [0088] According to certain
enbodi ments of the invention the dosage form provides rel ease rates of the
active agent in-vitro when neasured by the USP Basket Method at 100 rpm at
900 m simulated gastric fluid at 37 C, between about 12.5 % and about 55 %
(by wt) active agent released after 1 hour, between about 25 % and about 65
% (by wt) active agent rel eased after 2 hours, between about 45 % and about
85 % (by wt) active agent released after 4 hours and between about 55 % and
about 95 %ThbdyrostssingGtdpy foragamtifactetirsthe pobi(¢-eaprélattone)snulfipagoplascor di ng to
certain enbodi nents of the invention the dosage form provi des rel ease rates
of the act@§&S&JONS i n-vitro when neasured by the USP Basket Method at 100
rpmat 900 ml sinul at ed %astri c. fluid at 3&7%_5 betweap ab_olgt 10 % and about
30% (by wt) det Mibinggdie brivlaied byrrgxytehiene (RIGF) wapgilledptes argensilit 75 %
(by Wt)5 active aant rel eased after 8 hours and no | ess than about 80% by
wt) active agent released after 22 hours.

2. Melting and Blending: The poly(s-caprolactone) (PCL) and milled BHT were

melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 3 minutes.
3. Melting and Blending: The Naltrexone HCI was slowly added to the
10 PCL/BHT and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 3 minutes.
4. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.

5. Cooling: The drug/polymer blend was cooled at room temperature.

15 6. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
in length and width.
Dissolution Method
20 1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.

2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid with 0.1% Sodium Lauryl Sulfate or
900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
25 flow through cells (wavelength 230 nm). Peristaltic pump (flow rate approx

Sml/min).

5. Equipment



[ 0090] According to certain enbodi nents of the invention the dosage form
provides an in-vitro dissolution rate, when neasured in a USP Apparatus 1
(basket) w0 200003epesn in 900 M sinulated gastric fluid ceopnBmiomwgoedDRo

et hanol at 37 C, characterized by the percent anpunt of active agent

rel eased at 1 hour of dissolution that deviates no nore than about 20 %
points or no nore than about 10 % pgi,nts fromthe corresponding in-vitro
di ssolution rate neasured in a USP Apparatus 1 (basket) at 100 rpmin 900
m simulated gastric fluid at 37 C without ethanol.[0091] According to
certain enbodi ments of the invention the dosage form provides after mlling
an in-vitro dissolution rate, when neasured in a USP Apparatus 1 (basket)
at 100 rpmin 900 m sinulated gastric fluid at 37 C, characterized by the
percent anount RefkiadilineeLagedd 20 ENVé¥sepeatrophotnseaterd® -dosigien Gellon t hat

i ncreases no nore than out 20 9ai.nts .or, No [ e n 10 %oi nts or even
decr eases when %fraéléﬁﬁsoﬁlﬁ I lt@égﬁtgﬁtﬁgm ﬁgwetc{roggdi ssolution rate
measured in a WS AMRiaisspeistiigskahp at 100 rpmin 900 nm sinul ated
gastric fluid at 37 Cwthout mlling. [0092] According to certain

enbodi ment s of Hé¢lbma tvem Quarts Fevwdeeliige form provi des after grinding an

in-vitro dissolution.rat i ralysed (basket) at
100 rpl% in 900 rk@;mmeﬁﬁgdwélglg%bp?@%g%cgﬁsg%%ﬁfl@g%r acterci zed by the
percent anount QéwreiHa¥kara@evilion Coagaed Model 824r of di ssol ution that
i ncreases no nore than about 20 %oints qr ertﬁ t han .about 10 % points or
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

10
The dissolution results for the poly(e-caprolactone) multiparticules are summarized
in Figure 1 and Table 1a.
Table 1a
15
Dissolution Result
Dissolution Mean Naltrexone HCI % Released (n=2)
Media 1h 2h 3h 4h 5h 6h 8h 10h{ 12h { 18h | 24h
SGF /w 3 4 5 6 7 8 10 11 13 17 21
0.1% SLS
SGF with 7 11 15 18 20 23 27 30 34 41 47
40% EtOH
Milling Procedure

Equipment: IKA A11 Basic Impact Mill
Number of doses: 2

20  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml



even decreases when conpared to the corresponding in-vitro dissolution rate
nmeasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m simulated
gastric fwoi2dioat3228 C wi t hout grindi ng. [0093] Accor di ngCrraBmey/H@o1y

enbodi nents of the invention the dosage formafter mlling provides an
in-vitro dissolution rate, when neasured in a USP Apparatus 1 (basket) at
100 rpmin 900 m sinulated gastric 44 uid conprising 40% ethanol at 37 C,
characterized by the percent anobunt of active agent released at 1 hour of
di ssolution that deviates no nore than about 20 % points or no nore than 10
% points fromthe corresponding in-vitro dissolution rate neasured in a USP
Apparatus 1 (basket) at 100 rpmin 900 mM sinulated gastric fluid wthout
et hanol at 37 Cwithout mlling.[0094] According to certain enbodi nents of

t he i nvent Bladet Bmimlessates]l beaten1lad@3dr gri ndi ng provides an in-vitro

di ssolutiop ra when. neasur.ed.-i,n a USP Apparatus 1 (basket) at 100 rpmin
900 m si nﬂ?@fégé%\é{{?ﬂeés%ﬁilﬁg@onpri sing 40% et hanol, at 37 C,

char act er i gRfbrBpebdadRELSTD0re RS TIHs/m0huCt | ve agent rel eased at 1 hour of
di ssolution that deviates no nore than abqQut 20 % points or no nore than 10

% poi nts f MetertInsed.omdesioaddiSRB0 reyoltiopyMiMEe ol ution rate neasured in a USP
Appar atus é\ifglt‘)%?égﬂ'al §{heejdoﬁllé-9'g‘rﬁ/§ 900 m sinulated gastric fluid wthout
t thout gr

et hanol™ a Wi I'nding. [0095] According to certain such
enmbodi ment girefimfdientiah Bpedd, andeasoadeSTmi/bed in

Motor rating input: 160 W

Motor rating output: 100 W

10 Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

15  The poly(s-caprolactone) pellets were difficult to grind and fused/melted during

milling.

EXAMPLE 2

20  The composition of the poly(s-caprolactone) multiparticulates is summarized in

Table 2 below.



t he paragraphs [0086] to [0092] above the active agent is oxycodone
hydr ochl ori de, hydr onor phone hydrochl ori de or oxynor phone hydrochl ori de.

[ 0096] Acwondiomg2128 a certai n aspect of the invention tireTdpzageoshbor ns as
described herein are used in a nmethod of treating pain in a patient in need
t hereof, wherein the dosage form conprises an opioid anal gesic and the use
of such a dosage formfor the manufagfure of a nedicanment for the treatnent
of pain. [0097] According to a certain aspect of the invention

pol y(e-caprol actone) is used as matrix formng material in the manufacture
of a solid extended rel ease oral dosage form conprising an active agent
selected fromopioids for inparting to the solid extended rel ease oral
dosage formresistance to mlling and/or grinding. [0098] According to a
certain aspect of the invention a prdable2 of preparing a solid oral

ext ended rel ease pharnmaceutical dosage formis provided conprising the
steps of: - Melting and bl ending the pol y(e-caprol act one)and possi bl e

further ingrfedrents except the active ageft Qm#uiiter NPdxng/Hdeth P| at e
(t enper at ur § Ingr@ertf@uva®ONamepout 1600C) |for optionalfy approxinmptely 3
mnutes to dbtain a mixture; - Adding the|acti(mghgent|to tl@ nixjure on
t he Ther nody € ab‘,[ t—90— a'uuultziﬁcc:) unti |
the mixture BS99 Honogeneous to obtai h a bl Zr?d; '

Poly(e-caprolactone) , Mn ~ 42500 48.4 4.84

Polyethylene Glycol 3350 (Carbowax 10.1 1.01

PEG 3350)

Butylated Hydroxytoluene 1.8 0.18

Total 72.3 7.23

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

5 are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.
2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
10 range 90° - 160°C) for approximately 3 minutes.
3. Melting and Blending: The polyethylene glycol (PEG 3350) was melted and
mixed with the PCL/BHT mixture on a Thermodyne Thermodyne Hot Plate
(temperature range 90° - 160°C) for approximately 3 minutes.
4. Weighing: The resulting polymer blend was weighed to determine the
15 amount of PEG incorporated with Mettler, Sartorious balances.
5. Melting and Blending: The polymer blend was melted (temperature range
90° — 160°C). The Naltrexone HCl was slowly added to the molten polymer
blend and mixed on a Thermodyne Thermodyne Hot Plate (temperature range

90° - 160°C) for approximately 3 minutes.



Casting the nolten blend by pressing between two stainless steel plates to
a thickness of optionally approximately 2 mllineters and cooling to room
t enper at we 2bm/@bi2ai N a sheet; and Pell eti zing the sheechyBzwdbicag i nto
pellets of optionally approxinmately 2 mmin length and width. According to
a certain aspect of the invention a process of preparing a solid oral

ext ended rel ease pharnaceuti cal dosggg_ formis provided conprising the
steps of: Screening active agent, poly(e-caprolactone) and optionally other
ingredients through a # 20 US nesh screen; Blending the screened materials
for optionally 10 m nutes at anbient tenperature; Extruding the screened
and bl ended materials in a twin screw extruder fitted with a die and set on
counter-rotation with zone (barrel) tenperatures ranged from apout 18C to
about 110C t . oBasing: Ehe malien diugfpodymesibiend was prepeEbetwemive Siavdsss Ext r uder

(Counter-Rotatian sl ab el T-150. Chi.l Ler. ate Powder Feeder
Dor ner 8- f oot Cgﬁ%}é’sll\lfg‘?s t@aﬂ&ﬁﬁ%g%eséggé?l?%’ﬁ?@“‘ﬁ %grrnn%&ws'
7. Cooling: The drug/polymer blend was cooled at room temperature.
8. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
5 in length and width.

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
10 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid with 0.1% Sodium Lauryl Sulfate or
900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow through cells (wavelength 230 nm). Peristaltic puinp (flow rate approx 5
15 ml/min).
5. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
20 Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

25 Branson 8510 Sonicator



- Cooling the strands to anbient tenperature; - Pelletizing the cool ed
strands into pellets.ln such a process the pol yethyl ene oxi de may be
screened wbrowgi32es# 100 US nesh screen [0099] Accor di ngctraBzoo$/vosbiver
aspect of the invention the solid oral extended rel ease pharnmaceuti cal
dosage formis obtainable by a process as descri bed above. EXAMPLES [ 00100]

The present invention will now be nore fully described with reference to
t he acconpanyi ng exanples. It shoul d”be understood, however, that the
followi ng description is illustrative only and should not be taken in any

way as a restriction of the invention. EXAMPLE 1 The conposition of the
pol y(e-caprol actone) multiparticulates is summarized in Table 1 bel ow.

Tabl e 1The processing steps for manufacturing the pol y(e-caprolactone)

nul ti part i The ditsebutmneecadts fal thopely(sicaptdlhdtpm) multiparhentlsd are semmaezeskyt ol uene

(BHT) was m]. | ed_w rtar and pestle. 2. Melting and Bl endi ng: The
pol y(e-cadpéﬁl%?gﬁ@;ﬁ@%é@g' and milled BHT were nelted and mi xed on a

Ther nodyne Thernodyne Hot Plate (tenperature

Table 2a
5
Dissolution Result
Dissolutio Naltrexone HCl % Released (n=1)
n Media th | 2h | 30 | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24D
SGF /w 17 26 34 41 47 53 63 72 80 94 97
0.1% SLS

SGF with 28 43 54 63 69 75 82 87 89 92 94
40%
EtOH

Milling Procedure
Equipment: IKA Al11 Basic Impact Mill
Number of doses: 2

10  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571

15 Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W

20  Motor rating output: 100 W



range 90 - 1600C) for approximately 3 mnutes. 3. Melting and Bl ending: The
Nal t rexone HC was slowy added to the PCL/BHT and m xed on a Ther nbdyne
Ther nodyrwoHoto/Beese (tenperature range 90 - 1600C) f or peppBINd/D@wLEl Yy 3

m nutes. 4. Casting: The nolten drug/polymer blend was pressed between two
stainless steel plates to a thickness of approximately 2 mllinmeters. 5.
Cool i ng: The drug/ pol yner bl end was ool ed at room tenperature. 6.

Pel l eti zi ng: The drug/ pol yner sheet was cut into pellets approximtely 2 mm
in length and width. Dissolution Method 1. Apparatus- USP Type | (Baskets),
100 rpmat 37C. 2. Sanpling time - every mnute up to 1440 m nutes. 3.
Media - 900 Ml Sinmul ated Gastric Fluid with 0.1% Sodi um Lauryl Sul fate or
900 m Sinulated Gastric Fluid with 40% ethanol. 4. Analytical Method - W/
Anal ysi s, Ghihdimg Bpeedunophot oneter setup with flow through cells

(wavel ength 230 nm,. Peristaltic (flow rate approx 5m/mn). 5.

Equi pnent QQPW?%T%F(ﬁgﬁMgﬁgdm@%ﬁg Spect rophot oneter (8 - Position Cell
Changer angdufbssstidékéoLn Mani fol d with tubi ng/ connectors)

Duration of grinding: 20 rotations

5
The poly(s-caprolactone) pellets were difficult to grind but did not fuse/melt during
milling.
EXAMPLE 3
10
The composition of the poly(e-caprolactone) multi particulates is summarized in
Table 3 below.
Table 3
15
. Amt/unit Amt/batch
Ingredient (Trade Name) (mg) ©
Naltrexone HCl 12.0 1.2
Poly(e-caprolactone) , Mn ~ 42500 51.0 5.1
Polyethylene oxide (Polyox WSR 301) 10.0 1.0
Butylated Hydroxytoluene 1.0 0.1
Total 74.0 7.4

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
20 pestle.



G lson Mnipuls3 Peristaltic Punp Hell ma 10 nm Quarts Flow Cel |l s

Per ki n- El mer UV WnLab Software/ M crosoft Wndow 95 and Excel

Hew et t - Rsokaroth3Pesi | i on Conput er Model 8240 Van Kel VK POIABidog/sa@bir i on
Bath (Fitted with Baskets) Van Kel VK 750D Heater/Circulator Branson 8510
Soni cator The dissolution results for the poly(e-caprol actone) '

mul tiparticules are summari zed in F_i?pre 1 and Table Ila. Table la MI1ing

Procedure Equipnment: IKA Al 1 Basic Thpact MI| Nunber of doses: 2 Duration

of MIling: 15 seconds MIIling Chanber: Stainless steel Chamber Volune: 80
m Bl ade: Stainl ess steel beater 1.4034 Rotor Shaft: Stainless steel: 1.4571

Mot or Speed, idle: 28000 revol utions/ mnute Mtor Speed, under |oad: 25000
revol uti ons/ m nute

2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 3 minutes.

3. Melting and Blending: The polyethylene oxide (PEO301) was slowly added

5 to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.

4. Melting and Blending: The Naltrexone HCI was slowly added to the
PCL/PEO/BHT and mixed on a Thermodyne Thermodyne Hot Plate

10 (temperature range 90° - 160°C) until the mixture appeared homogeneous.

5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.

6. Cooling: The drug/polymer blend was cooled at room temperature.

7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm

15 in length and width.

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
20 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid with 0.1% Sodium Lauryl Sulfate or
900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
25 5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).

6. Equipment



Crcunferential Speed, idle: 76 ms Crcunferential Speed, under |oad: 53
ms Motor rating input: 160 WMtor rating output: 100 WGindi ng Procedure
Equi pmentwoomz3gd2ass Mortar with Pestle Nunber of dosescTdBidg/adéoon of
grinding: 20 rotations The poly( e-caprolactone) pellets were difficult to
grind and fused/nmelted during mlling. EXAMPLE 2 The conposition of the
pol y(e-caprol actone) multiparticul atRs I's summari zed in Table 2
bel ow. Tabl e2 The processing steps for manufacturing the
pol y(e-caprol actone) nultiparticulates are as follows: 1. MIling: The
butyl ated hydroxytoluene (BHT) was mlled with a nortar and pestle. 2.
Melting and Bl endi ng: The pol y(e-caprol actone) (PCL) and m || ed BHT were
nmelted and m xed on a Thernodyne Thernodyne Hot Plate (tenperature
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell

Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
5 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

10
The dissolution results for the poly(e-caprolactone) multiparticules are summarized
in Figure 3 and Table 3a.
Table 3a
15
Dissolution Result
Dissolution Mean Naltrexone HCl % Released (n=2)
Media lh 2h 3h 4h 5h 6h 8h | 10h | 12h | 18h | 24h
SGF /w 14 22 31 38 45 51 63 73 81 98 106
0.1% SLS
SGF with 20 37 51 63 72 79 89 95 98 101 | 103
40% EtOH
Milling Procedure

Equipment: IKA A11 Basic Impact Mill
Number of doses: 2

20  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml



range 90 - 1600C) for approximately 3 mnutes. 3. Melting and Bl ending: The
pol yet hyl ene gl ycol (PEG 3350) was nelted and m xed with the PCL/BHT

m xt ur e owo2oiseredyne Ther nodyne Hot Pl ate (tenperatureTnBrg®o@d17 1600C)
for approximately 3 mnutes. 4. Wighing: The resulting polymer blend was
wei ghed to determ ne the anbunt of PEG incorporated with Mettler,
Sartorious balances. 5. Melting and Bl ending: The polynmer blend was nelted
(tenperature range 90 - 16Q0C). The | trexone HO was slowly added to the
nol ten pol ymer bl end and m xed on a Thernodyne Thernodyne Hot Pl ate
(tenperature range 90 - 16Q0C) for approximately 3 minutes.6. Casting: The
nol t en drag/ pol yner bl end was pressed between two stainless steel plates to
a thickness of approximately 2 mllineters. 7. Cooling: The drug/ pol yner

bl end was BbdeeStanlessoieel beatipper4i3dre. 8. Pell eti zing: The drug/ pol yner

sheet was gui into phellets p imately 2 mmin | ength and w dth.
Di ssol ut i oﬁof\‘?étsﬁ?)’g' %?lniﬁﬁf)ﬁﬁegﬁquSP Type | (Baskets), 100 rpmat 37C. 2.
Sanpl i ng t MRor SR¥e/ MleTR8000getutichsAdihlteni nut es. 3. Media - 900 ni

Sinulated Gastric Fluid with 0.1% Sodj um Lauryl Sulfate or 900 ml Sinmul ated
Gastric Fl Madon$ned sowieretondrd000 revolutions/minute

5  Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W

10  Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

15 The poly(e-caprolactone) pellets were difficult to grind and fused/melted during

milling.
EXAMPLE 4

20  The composition of the poly(s-caprolactone) multiparticulates is summarized in

Table 4 below.



4. Anal ytical Method - WV Analysis, W/ Vis Spectrophotoneter setup with
flow through cells (wavel ength 230 run). Peristaltic punp (flow rate approx
5 m/m n)woZoiodgeizpent Per ki n- El mer Lanmbda 20 UV/ Vi s SpectBmphodconet er (8
- Position Cell Changer and Dissolution Manifold with tubing/connectors)

G lson Mnipuls3 Peristaltic Punp Hell ma 10 nm Quarts Flow Cel |l s

Per ki n- El mer UV WnLab Software/ M crpgsoft W ndow 95 and Excel

Hew ett - Packard Pavilion Conputer NModel 8240 Van Kel VK 7010 Dissol ution
Bath (Fitted with Baskets) Van Kel VK 750D Heater/Circulator Branson 8510
Soni cat or The di ssolution results for the poly(e-caprol actone)

mul tiparticules are summarized in Figure 2 and Table 2a. Table 2a MIIling

Procedure Equi pment: IKA Al Basic Inmpact MII| Number of doses: 2 Duration
of MIling: 15 seconds

Table 4
Ingredient (Trade Name) Amt/unit Amt/bateh
(mg) (®

Naltrexone HClI 12.0 1.2
Poly(e-caprolactone) , Min ~ 42500 72.0 7.2
Polyethylene oxide (Polyox WSR 301) 35.0 3.5
Butylated Hydroxytoluene 1.0 0.1
Total 120.0 12.0

5  The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were

10 melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 5 minutes.

3. Melting and Blending: The polyethylene oxide (PEO301) was slowly added
to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture

15 appeared homogeneous.

4. Melting and Blending: The Naltrexone HCI was slowly added to the
PCL/PEO/BHT and mixed on a Thermodyne Thermodyne Hot Plate
(temperature range 90° - 160°C) until the mixture appeared homogeneous.

5. Casting: The molten drug/polymer blend was pressed between two stainless

20 steel plates to a thickness of approximately 2 millimeters.



M1 Iling Chanber: Stainless steel Chanmber Volunme: 80 nl Bl ade: Stainless
steel beater 1.4034 Rotor Shaft: Stainless steel 1.4571 Modtor Speed, idle:
28000 rewsbubiomssi2si nute Motor Speed, under |oad: 25000 pceuBiuod/p@ass ni nut e
Crcunferential Speed, idle: 76 mls Grcunferential Speed, under |oad: 53
n's Motor rating input: 160 WNMtor rating output: 100 W& inding Procedure
Equi pment: 8 oz G ass Mrtar with Pegtle Number of doses: 2 Duration of
grinding: 20 rotations The pol y(e-caprol actone) pellets were difficult to
grind but did not fuse/nelt during mlling. EXAMPLE 3 The conposition of

El'hgl poI?,y(e-caproI actone) nulti particulates is sunmarized in Table 3 bel ow
abl e

6. Cooling: The drug/polymer blend was cooled at room temperature.
7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
in length and width.

5  Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
2. Sampling time — every minute up to 720 minutes.
3. Media - 900 ml Simulated Gastric Fluid, Simulated Gastric Fluid with 0.1%
10 Sodium Lauryl Sulfate or 900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
15 6. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
20 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator
Branson 8510 Sonicator
25
The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 4 and Table 4a.



The processing steps for manufacturing the poly(e-caprol actone)
multiparticulates are as follows: 1. MIling: The butyl ated hydroxytol uene
(BHT) waswoizbioad2mt h a nortar and pestle.2. Melting anecBhBrdy/n@17The

pol y(e-caprol actone) (PCL) and mlled BHT were nelted and m xed on a

Ther nodyne Thernodyne Hot Plate (tenperature range 90 - 1600C) for
approximately 3 mnutes. 3. Mlti ng 4 nd Bl endi ng: The pol yet hyl ene oxi de
(PEG301) was slowly added to the beaker containing the nelted PCL/BHT and
m xed on a Thernodyne Thernodyne Hot Pl ate (tenperature range 90 - 1600C)
until m xture appeared honbgeneous. 4. Melting and Bl ending: The Nal trexone
HO was slowy added to the PCL/PEQ BHT and m xed on a Thernodyne

Ther nodyne Hot Plate (tenperature range 90 - 160Q0C) until the m xture
appear ed honpbgeneous. 5. Casting: THebledlat en drug/ pol ynmer bl end was pressed
bet ween two stainless steel plates to a thickness of approximtely 2
mllimeters. 6. Cooling: The drug/polynmer blend was cooled at room

tenperatur¢. 7. Pelfetizing: The dru@ipahfoiERessiteet was cut into pellets
appr oxi mat ely—2mm-i-a—e | ' i

Dhssol AR RS Ron e P LR ity frod
Dissolution E Mean Naltrexone o Released (n=
Media 1lh | 2h | 3h | 4h | 5h | 6h | 8h | 10h | 12h { 18h | 24N
SGF 25 45 61 73 82 87 93 %96 97 99 99
SGF /w 28 51 69 83 94 102 | 109 | 112 | 112 | 113 | 113
0.1% SLS
SGF with 33 58 77 89 97 102 | 105 | 105 | 104 | 102 | 99
40% EtOH
SGF with
40% EtOH | 32 55 64 82 89 92 95 95 94 92 90
Repeated

Milling Procedure

5  Equipment: IKA Al1l Basic Impact Mill

Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml

10 Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

15  Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W



1. Apparatus- USP Type | (Baskets), 100 rpmat 37C. 2. Sanpling tine -
every mnute up to 1440 mnutes. 3. Media - 900 mM Sinulated Gastric Fluid
with 0. 1%v8adiomseizauryl Sulfate or 900 ml Simul at ed GastciraBtdowbabowi t h 40%
et hanol . 4. Analytical Method - WV Analysis, UV/Vis Spectrophotoneter setup
with flow 5. through cells (wavelength 230 nm. Peristaltic punp (flow rate
approx 5 m/mn). 6. EquipnmentPerki £l nmer Lanbda 20 UV/ Vis
Spectrophotoneter (8 - Position Cell Changer and Di ssolution Manifold with
t ubi ng/ connectors) G lson Mnipuls3 Peristaltic Punp Hellma 10 nm Quarts
Fl ow Cel | s Perkin-El nmer UV WnLab Software/ M crosoft Wndow 95 and Excel
Hew ett - Packard Pavilion Conputer Mdel 8240 Van Kel VK 7010 Di ssol ution
Bath (Fitted with Baskets) Van Kel VK 750D Heater/C rcul ator Branson 8510
Soni cator The dissolution results for the pol y(e-caprol actone)
mul ti parti&ul ape sudrrmari zed in Figure 3 and Tabl e 3a.
rinding rrocedure

Equipment: 8 oz Glass Mortar with Pestle

Number of doses: 2

5  Duration of grinding: 20 rotations

The poly(e-caprolactone) pellets were difficult to grind but did not fuse/melt during

milling.
10 EXAMPLE 5

The composition of this poly(e-caprolactone) multiparticulate formulation is

summatized in Table 5.

15 Table S
Amt/anit Amt/anit Amt/Batch
Ingredient (Trade Name)

(mg) (%) (2
Naltrexone HCI 12.0 10.00 1.2
Poly(e-caprolactone), Mn ~ 97.0 80.83 9.7
42500
Poloxamer (Lutrol 68) 10.0 8.33 1.0
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0




Table 3a MIIling Procedure Equi pment: KA Al Basic Inpact M|l Nunber of

doses:

2 Duration of MIling: 15 seconds MIIling Chanber:

St ai nl ess st eel

Chanmber Mgbuomy038Qsn Bl ade: Stainl ess steel beater 1.4024TRBi00v/000ef t :

St ai nl ess st eel

Speed,

under

1.4571 Motor Speed, idle: 28000 revolutions/mnute

| oad: 25000 revolutions/mnute Crcunferential Speed,

Mot or
i dl e:

nm's Circunferential Speed, under loagd: 53 ms Mdtor rating input: 160 W
Motor rating output: 100 WG inding Procedure Equi pnent: 8 oz d ass Mrtar

with Pestle Nunber of doses:

e-caprol actone) pellets were difficult to grind and fused/ nelted during

10

15

20

25

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

are as follows:

1.

Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 5 minutes.

Melting and Blending: The poloxamer (Lutrol 68) was slowly added to the
beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.

Melting and Blending: The Naltrexone HCI was slowly added to the
PCL/Poloxamer/BHT and mixed on a Thermodyne Thermodyne Hot Plate
(temperature range 90° - 160°C) until the mixture appeared homogeneous.
Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.

Cooling: The drug/polymer blend was cooled at room temperature.
Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm

in length and width.

Dissolution Method

. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.

Sampling time — every minute up to 1440 minutes.

_ Media - 900 ml Simulated Gastric Fluid or 900 ml Simulated Gastric Fluid

with 40% ethanol.

76

2 Duration of grinding: 20 rotations The pol y(



mlling. EXAMPLE 4 The conposition of the poly(e-caprolactone)
multiparticulates is summari zed in Table 4 bel ow. Table 4 The processi ng

st eps f orwomowfmet28ri ng t he pol y(e-caprol actone) nulti pactriBogv@siare as
follows: 1. MIling: The butyl ated hydroxytoluene (BHT) was mlled with a
nortar and pestle. 2. Melting and Bl endi ng: The pol y(e-caprol actone) (PCL)
and mlled BHT were nmelted and m xed,on a Thernodyne Thernodyne Hot Plate
(tenperature range 90 - 16Q0C) for approxinmately 5 mnutes. 3. Melting and
Bl endi ng: The pol yet hyl ene oxi de (PEG301) was slowly added to the beaker
containing the nelted PCL/BHT and m xed on a Ther nodyne Ther nbdyne Hot
Plate (tenperature range 90 - 1600C) until m xture appeared honpbgeneous. 4.
Mel ting and Bl endi ng: The Naltrexone HCO was slowy added to the

PCL/ PEQ/ BHT andAnalygchl detlaodFh BVhBdglysis;THYEf Vie Specrdabotopieiarseiup avidier at ur e

ange 90 - 100 UL LUE DAL, 30PSRS S NAMSEISeRy e b 501 The
ml/min).
5. Equipment
5 Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
10 Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

15  The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 5 and Table 5a.

Table 5a
Dissolution Result

Dissoluti Mean Naltrexone HCl % Released (n=2)
onMedia | 1h | 2h | 3h 4h | 5h 6h 8h | 10h | 12h | 18h | 24h
SGF 15 22 27 31 35 38 43 48 52 62 69
SGF 26 39 47 54 59 64 71 76 80 87 92
with
40%
EtOH

20



steel plates to a thickness of approximately 2 mllineters.6. Cooling: The
drag/ pol yner bl end was cooled at roomtenperature. 7. Pelletizing: The

dr ug/ pol ywenrosset2swas cut into pellets approxi mately 2pomBzood/ersgih and
wi dth. Dissolution Method 1. Apparatus- USP Type | (Baskets), 100 rpm at
37C. 2. Sanpling time - every mnute up to 720 mnutes. 3. Media - 900 mni
Simul ated Gastric Fluid, Sinulated Ggstric Fluid with 0.1% Sodi um Lauryl
Sul fate or 900 m Sinul ated Gastric uid with 40% et hanol. 4. Anal yti cal
Met hod - UV Analysis, UV/Vis Spectrophotoneter setup with flow 5. through
cells (wavel ength 230 nm. Peristaltic punp (flow rate approx 5 m/mn). 6.
Equi pnment Perki n- El mer Lanbda 20 UV/ Vis Spectrophotoneter (8 - Position
Cel | Changer and Dissolution Manifold with tubing/connectors) G | son

M ni pul s3 Nﬁllingtl%mtédjlrpurrp Hel Ima 10 nm Quarts Flow Cells Perkin-El mer W

W nLab Sof ware/M S f nd Excel Hew ett-Packard Pavilion
WnLab s Y. s /900 { B PR

Number of doses: 2
Duration of Milling: 15 seconds
5 Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
10  Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W

15
Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses£ 2
Duration of grinding: 20 rotations
20

The dissolution results for the milled poly(e-caprolactone) multiparticules are

summarized in Figure 5a and Table 5b.

The poly(e-caprolactone) pellets were tough. The pellets did not fuse/melt during
25  milling.



Van Kel VK 7010 Dissolution Bath (Fitted with Baskets) Van Kel VK 750D
Heater/ G rcul ator Branson 8510 Sonicator The dissolution results for the
pol y(e- capoabraiserne) nultiparticules are summari zed i n PcguBmodo@maty Tabl e
4a. Table 4a MIling Procedure Equipnent: KA Al 1 Basic Inpact MII| Nunber
of doses: 2 Duration of MIling: 15 seconds MIIling Chanber: Stainless
steel Chanber Vol une: 80 ml Bl ade: _%tga_i nl ess steel beater 1.4034 Rotor
Shaft: Stainless steel 1.4571 Mdtor Speed, idle: 28000 revol utions/ mnute
Mot or Speed, under |oad: 25000 revolutions/mnute Crcunferential Speed,
idle: 76 mls Crcunferential Speed, under |load: 53 nis Motor rating input:
160 WMdtor rating output: 100 W&xinding Procedure

Table 5b
Dissolution Result Milled
Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h | 2h 3h 4h 5h 6h 8h { 10h { 12h | 18h | 24h
SGF 40 52 60 65 69 73 78 82 85 90 94
SGF with 63 77 84 39 91 93 95 96 97 96 95
40% EtOH
EXAMPLE 6
5
The composition of this poly(e-caprolactone) multiparticulate formulation is
summarized in Table 6.
Table 6
10
Amt/unit Amt/unit Amt/Batch
Ingredient (Trade Name) (lhg) %) ©

Naltrexone HCI 12.0 10.00 1.2
Poly(e-caprolactone), Mn ~ 61.0 50.83 6.1
42,500
Poly(e-caprolactone) , Mn ~ 36.0 30.00 3.6
10,000
Polyethylene oxide (Polyox 10.0 8.33 1.0
WSR 301)
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0




Equi prent: 8 oz dass Mortar with Pestle Nunber of doses: 2 Duration of
grinding: 20 rotations The pol yCe-caprol actone) pellets were difficult to
grind butwoizdionsti2Buse/ nelt during mlling. EXAVPLE 5 TireTaBraoosis®ion of
this poly(e-caprolactone) nmultiparticulate forrmulation is summarized in
Tabl e 5. Table 5The processing steps for manufacturing the

pol y(e-caprol actone) multiparticul at_g?_are as follows: 1. MIling: The
butyl ated hydroxytoluene (BHT) was mlled with a nortar and pestle. 2.

Mel ting and Bl endi ng: The poly(e-caprolactone) (PCL) and m |l ed BHT were
melted and m xed on a Thernodyne Thernnodyne Hot Pl ate (tenperature range 90
- 1600C) for approximately 5 mnutes. 3. Melting and Bl endi ng: The

pol oxamer (Lutrol 68) was slowy added to the beaker cont ai ni ngﬁthe nmel t ed

PCL/ BHT and beripsasdssing serpHer eturihg thea@lsrie-crprplaptoae bmpltdapispletesr e r ange
90 - 16CDC)areuar§ti4é)lllov(,g,xture appear ed honogeneous.

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

5 2. Melting and Blending: The low moleculare weight poly(e-caprolactone)
(PCL), high moleculare weight polycaprolactne (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 5 minutes.

3. Melting and Blending: The polyethylene oxide (PEO301) was slowly added
10 to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.
4. Melting and Blending: The Naltrexone HCI was slowly added to the
PCL/PEO/BHT and mixed on a Thermodyne Thermodyne Hot Plate
15 (temperature range 90° - 160°C) until the mixture appeared homogeneous.
5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.
6. Cooling: The drug/polymer blend was cooled at room temperature.
7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
20 in length and width.

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
25 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid, Simulated Gastric Fluid with 0.1%
Sodium Lauryl Sulfate or 900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with



4. Melting and Bl ending: The Naltrexone HCO was slowy added to the

PCL/ Pol oxanmer/ BHT and m xed on a Thernodyne Thernbdyne Hot Pl ate

(t enper atwoeoresges90 - 1600C) until the m xture appear edThBrogemeous. 5.
Casting: The nolten drug/ pol yner bl end was pressed between two stainless
steel plates to a thickness of approximately 2 mllineters. 6. Cooling: The
drug/ pol ynmer blend was cooled at rooggtenperature. 7. Pelletizing: The
drug/ pol ymer sheet was cut into pellé€ts approximately 2 mmin | ength and

wi dth. Dissolution Method 1. Apparatus- USP Type | (Baskets), 100 rpm at
370C. 2. Sanpling tine - every mnute up to 1440 mnutes. 3. Media - 900 mi
Simul ated Gastric Fluid or 900 M Sinulated Gastric Fluid with 40%

et hanol . 4. Anal ytical Method - UV Analysis, UV/Vis Spectrophotoneter setup
with flow t hr ouighwdbiough ¢elts(@tarelghith 230 nny) Peristaliic pahp (Rovp aip APHPBW r at e
approx 5 m/mn / 5., Equi pnent Perkin-El mer Lanbda 20 UV/ Vis

Spect r ophot onet m(n%,) Position Cell Changer and Dissolution Manifold with
t ubi ng/ conneat oE@ipI@ellltson M ni pul s3 Peristaltic Punp

Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
5 Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
10 Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

The dissolution results for the poly(e-caprolactone) multiparticules are summarized

15  in Figure 6 and Table 6a.

Table 6a
Dissolution Result

Dissolution | Mean Naltrexone HCl % Released (n=2)
Media th | 2h | 3h | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24h
SGF 10 16 21 25 29 33 39 44 49 60 69
SGE/w 10 17 22 27 32 36 45 52 59 73 84
0.1% SLS
SGF with 19 34 45 54 61 67 76 82 88 97 101
40% EtOH

20 Milling Procedure
Equipment: IKA A11 Basic Impact Mill



Hel lma 10 mm Quarts Flow Cells Perkin-El ner UV WnLab Software/ M crosoft
W ndow 95 and Excel Hew ett-Packard Pavilion Conputer Mdel 8240 Van Kel VK
7010 Di sswbubiogms2Bath (Fitted with Baskets) Van Kel VK PE®@DB2009/006917
Heater/ G rcul ator Branson 8510 Sonicator The dissolution results for the
pol y(e-caprol actone) nultiparticules are summarized in Figure 5 and Tabl e
S5a. Table 5aM1ling Procedure Equi pmegt: IKA Al 1 Basic Inpact MIIl Nunber
of doses: 2 Duration of MIIling: 15 Seconds M IIling Chanber: Stainless
steel Chanber Volune: 80 nml Bl ade: Stainless steel beater 1.4034 Rotor
Shaft: Stainless steel 1.4571 Mdtor Speed, idle: 28000 revol utions/ mnute
I\/g'ltor Spetrar;:l, under | oad: 25000 revolutions/mnute Crcunferential Speed,
idle: 76 S

Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml

5  Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

10  Circumferential Speed, under load: 53 m/s

Motor rating input: 160 W
Motor rating output: 100 W

Grinding Procedure
15 Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

The poly(e-caprolactone) pellets were tough and difficult to grind. During milling the

20  discrete matrix particles formed a single fused mass.
EXAMPLE 7

The composition of this poly(s-caprolactone) multiparticulate formulation is

25  summarized in Table 7.



G rcunferential Speed, under load: 53 m's Mtor rating input:
rating output: 100 WGinding Procedure Equipnent: 8 oz 3 ass Mirtar with
Pest| e Nuwbeniomfsz®ses: 2 Duration of grinding: 20 rotabcens20041806917
dissolution results for the mlled poly(e-caprolactone) multiparticules are
summari zed in Figure 5a and Tabl e 5b. The poly( e-caprolactone) pellets
were tough. The pellets did not fuseépnlt during mlling. Tabl e 5b EXAMPLE 6
The conposition of this poly(e-caprolactone) nultiparticulate fornulation
is summari zed in Table 6. Table 6The processing steps for manufacturing the
pol y(e-caprol actone) nultiparticulates are as follows: 1. MIling: The
butyl at ed hydroxytol uene (BHT) was mlled with a nortar and pestle. 2.

Mel ting and Bl endi ng: The | ow nol ecul are wei ght pol y(e-caprol act one)

160 W Mot or

Table 7
Ingredient (Trade Name) Amt/unit | Amt/unit | Amt/Batch

(mg) (%) (2)
Naltrexone HCI 12.0 9.9 1.2
Poly(e-caprolactone) , Mn ~ 108.0 89.3 10.8
42500
Butylated Hydroxytoluene 1.0 0.8 0.1
Total 121.0 100.0 12.1

The following processing steps were used to manufacturing the poly(e-caprolactone)

5  multiparticulates.

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

2. Melting and Blending: The poly(e-caprolactone) and milled BHT were

10 melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) for approximately 3 minutes.

3. Melting and Blending: The Naltrexone HCI was slowly added to the polymer
mixture and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) until the blend appeared homogeneous.

15 4. Casting: The molten drug/polymer blend was pressed between two stainless

steel plates to a thickness of approximately 3.

5. Cooling: The drug/polymer blend was cooled at room temperature.

6. Pelletizing: The drug/polymer sheet was cut into pellets approximately 3 mm
in length and width.

20



(PCL), high nol ecul are wei ght pol ycaprolactne (PCL) and m |l ed BHT were

nmel ted and m xed on a Thernodyne Thernodyne Hot Pl ate (tenperature range 90
- 1600C) wororppenrsi mately 5 minutes. 3. Melting and Bl ec@iiBgio9/dtee17

pol yet hyl ene oxi de (PEG301) was slowy added to the beaker containing the
mel ted PCL/BHT and m xed on a Thernodyne Thernodyne Hot Plate (tenperature
range 90 - 160Q0C) until m xture appeas ed honogeneous. 4. Melting and

Bl endi ng: The Naltrexone HC was slowWy added to the PCL/PEQ BHT and m xed
on a Thernodyne Thernodyne Hot Pl ate (tenperature range 90 - 1600C) until
the m xture appeared honobgeneous. 5. Casting: The nolten drug/polynmer blend
was pressed between two stainless steel plates to a thickness of ‘
approximately 2 mllineters. 6. Cooling: The drug/pol yner blend was cool ed
at room t ePpsolationMethiodPel | eti zi ng: The drug/ pol yner sheet was cut into
pellets approximately 2 mmin length and wi dth. Di ssolution Method 1.
Appar atus- USP Type | (Baskets), 100 rpmat 37C. 2. Sanpling tinme -every

Ut U L0 ARy 8y dpe M) 900 By at o Gast i Fl i
2. Sampling time — every- minute up to 1440 minutes.
5 3. Media - 900 ml Simulated Gastric Fluid (SGF), or Simulated Gastric Fluid
with 40% ethanol (EtOH).
4. Analytical Method - UV Analysis, UV/Vis Spectrophotometer setup with
flow through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
10 5. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
15 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator
Branson 8510 Sonicator
20
The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 7 and Table 7a.



Sodi um Lauryl Sulfate or 900 mM Sinulated Gastric Fluid with 40% et hanol .
4. Analytical Method - UV Analysis, UV Vis Spectrophotoneter setup wthFl ow
t hr ough owbl2s10(0s2a28! engt h 230 nm). Peristaltic punp (fl eernBieey/e@PIiox 5
m/mn). 5. Equipnrent Perkin-El nmer Lanbda 20 UV/ Vis Spectrophotoneter (8 -
Position Cell Changer and Di ssolution Manifold w th tubing/connectors)

G | son M nipul s3 Peristaltic Punp H 3I_ma 10 mm Quarts Flow Cell s

Per ki n- El mer UV WnLab Software/M crosoft Wndow 95 and Excel

Hew ett - Packard Pavilion Conputer Mdel 8240 Van Kel VK 7010 Di ssol ution
Bath (Fitted wth Baskets) Van Kel VK 750D Heater/Circul ator Branson 8510
Soni cator The dissolution results for the poly(e-caprol actone)

mul tiparticules are sunmarized in Figure 6 and Table 6a. Table 6a MI1ing

Procedure Equipnent: |KA Al 1 BasicTablatx M || Nunber of doses: 2 Duration
of MIling: 15 seconds

Dissolution Result

Dissolution Mean Naltrexone HC] % Released

Media lh [ 2h | 3h | 4nh | 5h | 6h | 8h | 10h | 12h | 18h | 24h
SGF (n=6) 2 2 3 4 4 5 6 7 8 10 12
SGF with 6 8 10 12 13 14 16 17 19 22 24
40% EtOH
(0=2)

Milling Procedure
5  Equipment: IKA A1l Basic Impact Mill

Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml

10  Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

15  Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W

The poly(e-caprolactone) pellets were tough and fused/melted during milling.
20



M1 Iling Chanber: Stainless steel Chanmber Volunme: 80 nl Bl ade: Stainless
steel beater 1.4034 Rotor Shaft: Stainless steel 1.4571 Modtor Speed, idle:
28000 r ewsbubioz3sr2si nut e Mot or Speed, under | oad: 25000 pceuBud/d@ass m nut e
Circunferential Speed, idle: 76 ms G rcunferential Speed, under |oad: 53
ms Mdtor rating input: 160 WNMtor rating output: 100 WG inding Procedure
Equi pnment: 8 oz 3 ass Mirtar with Pegjle Nunber of doses: 2 Duration of
grinding: 20 rotations The poly( e-caprol actone) pellets were tough and
difficult to grind. During mlling the discrete matrix particles fornmed a
single fused mass. EXAMPLE 7 The conposition of this poly(e-caprol actone)
multiparticulate formulation is summari zed in Table 7. Table 7

EXAMPLE 8

The composition of this poly(e-caprolactone) multiparticulate formulation is

summarized in Table 8.

5
Table 8
Ingredient (Trade Name) Amt/unit Amt/unit | Amt/Batch

(mg) (%) (2
Naltrexone HCl 12.0 12.77 2.4
Poly(e-caprolactone) , Mn ~ 81.0 86.17 16.2
42500
Butylated Hydroxytoluene 1.0 1.06 0.2
Total 94.0 100.00 18.8

The following processing steps were used to manufacturing the poly(e-caprolactone)

10 multiparticulates.

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.

2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were

15 melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature range
90° - 160°C) for approximately 3 minutes.

3. Melting and Blending: The Naltrexone HCI was slowly added to the polymer
mixture and mixed on a Thermodyne Thermodyne Hot Plate (temperature
range 90° - 160°C) until the blend appeared homogeneous.

20 4. Casting: The molten drug/polymer blend was pressed between two stainless

steel plates to a thickness of approximately 2 millimeters.



The foll ow ng processing steps were used to manufacturing the

pol y(e-caprol actone) multiparticulates. 1. MIling: The butyl ated

hydr oxyt ovoens/(3Bi48) was nmilled with a nortar and pest! ecTtdB20vbdsorg and
Bl endi ng: The pol y(e-caprolactone) and mlled BHT were nelted and m xed on
a Thernodyne Thernodyne Hot Plate (tenperature range 90 - 1600C) for
approximately 3 mnutes. 3. Mlti ng_%ﬁ_d Bl endi ng: The Nal trexone HO was
slowy added to the polynmer mxture and m xed on a Thernodyne Thernodyne
Hot Plate (tenperature range 90 - 16Q0C) until the bl end appeared
honbgeneous. 4. Casting: The nolten drug/polynmer blend was pressed between
two stainless steel plates to a thickness of approximately 3. 5. Cooling:
The drug/ pol ymer bl end was cooled at roomtenperature. 6. Pelletizing: The
dr ug/ pol yners. sGeelingvdbe dmg/polymepelehdwes equpedoatirpemdeypdats-i n | engt h and

wi dt h. Di ssol ut j Met h : arat us-. USP Type .. (B . ni at
370C. 2. Sar$| F%S“’Fi%&lﬁe éWWWWﬁSe%WB" 5046"'115%%@?’5"?13%‘?1’%@9 P 900
(SIE'[mﬂl-l)at ed Gast{d endgthuhdwidi&F) , or Sinulated Gastric Fluid with 40% et hanol

5  Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 m! Simulated Gastric Fluid (SGF) with 0.5% Sodium Lauryl
10 Sulfate (SLS), Simulated Gastric Fluid (SGF) with 0.1% Sodium Lauryl
Sulfate (SLS) or Simulated Gastric Fluid with 40% ethanol (EtOH).
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
15 5. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
20 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator
Branson 8510 Sonicator
25
The dissolution results for the poly(s-caprolactone) multiparticulates are summarized

in Figure 8 and Table 8a.



4. Analytical Method -UV Analysis, UV/ Vis Spectrophotoneter setup with flow
t hrough cells (wavel ength 230 nm. Peristaltic punp (flow rate approx 5

m / m n). Wwo bouuspreent Per ki n- El ner Lanbda 20 UV/ Vi s Speetraphod/eweizer (8 -
Position Cell Changer and Dissolution Manifold wi th tubing/connectors)

G lson Mnipuls3 Peristaltic Punp Hell ma 10 nm Quarts Flow Cel |l s

Per ki n-El mer W WnlLab Software/M crgsoft Wndow 95 and Excel

Hew ett - Packard Pavilion Conputer Mdel 8240 Van Kel VK 7010 Dissol ution
Bath (Fitted with Baskets) Van Kel VK 750D Heater/Circul ator Branson 8510
Soni cator The dissolution results for the poly( e-caprol actone)

mul tiparticules are summarized in Figure 7 and Table 7a. Table 7a M11ing
Procedure Equi pnent: KA Al 1 Basic Inpact MII| Nunmber of doses: 2 Duration
of MIling: 15 seconds

Table 8a
Dissolution Result

Dissolution Mean Naltrexone HCI % Released (n=2)
Media lh | 2h | 3h | 4h | 5h | 6h | 8h } 10h | 12h | 18 h | 24N
SGF /w 4 6 7 8 10 11 13 15 17 23 27
0.1% SLS
SGF/w 5 7 9 11 13 14 17 20 22 29 34
0.5% SLS
SGF with 9 14 18 21 24 26 31 35 38 45 50
40% EtOH

5 Milling Procedure

Equipment: IKA A11 Basic Impact Mill
Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel

10 Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute

15  Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W

20  Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle



M1 Iling Chanber: Stainless steel Chanmber Volunme: 80 nl Bl ade: Stainless
steel beater 1.4034 Rotor Shaft: Stainless steel 1.4571 Modtor Speed, idle:
28000 r ewsbubioz3sr2si nut e Mot or Speed, under | oad: 25000 pceuBud/d@ass m nut e
Circunferential Speed, idle: 76 ms G rcunferential Speed, under |oad: 53
ms Mdtor rating input: 160 WNMtor rating output: 100 W The

pol y(e-caprol actone) pellets were tough and fused/ nelted during

ml1ling. EXAMPLE 8 The conposition of this poly(e-caprolactone)

mul tiparticulate fornmulation is summarized in Table 8. Table 8 The
foll ow ng processing steps were used to manufacturing the

pol y(e-caprol actone) multiparticulates . 1. MIling: The butyl ated
hydr oxyt ol uene (BHT) was mlled with a nortar and pestle. 2. Melting and
Bl endi ng: Nwabgndfydosescdpr ol act one) (PCL) and nilled BHT were

Duration of grinding: 20 rotations

The poly(s-caprolactone) pellets were difficult to grind and fused/melted during
5  milling.

EXAMPLE 9

The composition of this poly(e-caprolactone) multiparticulate formulation is

10  summarized in Table 9.

Table 9
Amt/unit Amt/unit | Amt/Batch
Ingredient (Trade Name)
(mg) (%) (€4

Naltrexone HCl 12.0 10.00 1.2
Poly(e-caprolactone) , Mn ~ 82.0 68.33 8.2
42500
Polyethylene oxide (Polyox 25.0 20.83 2.5
WSR 301)
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0

15  The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.



melted and m xed on a Thernodyne Thernnodyne Hot Pl ate (tenperature range 90
- 1600C) for approximately 3 mnutes. 3. Melting and Bl endi ng: The

Nal t r exorwoHGio/0saess| owl y added to the pol yner m xture aowd/IB20®20060TV a

Ther nodyne Thernodyne Hot Plate (tenperature range 90 - 16Q0C) until the

bl end appeared honogeneous. 4. Casting: The nolten drug/pol yner blend was
pressed between two stainless steel _gkates to a thickness of approxinmately
2 mllinmeters.5. Cooling: The drug/polynmer blend was cool ed at room
tenperature. 6. Pelletizing: The drug/polynmer sheet was cut into pellets
approximately 2 mmin length and wdth. D ssolution Method 1. Apparatus-
USP Type | (Baskets), 100 rpmat 37C. 2. Sanpling tinme -every mnute up to
1440 minutes. 3. Media - 900 ml Similated Gastric Fluid (SG) with 0.5%
Sodi um Laur y| 2.siMe¢ling apdBinding; e pelr@E-@pwlagteneg(RER) qné@yl H wemes Sodi um

ooy Sttt Gt g8 AV ot R (0T
through cell's (wangel %NglH0E3GorrupproxBeatelytininutespunp (fl ow rate approx 5
m/mny. S Eﬂu Il\Rer:EEﬁgé and Blending: The polyethylene oxide (PEO301) was slowly added
5 to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.
4. Melting and Blending: The Naltrexone HCl was slowly added to the
PCL/PEO/BHT and mixed on a Thermodyne Thermodyne Hot Plate
10 (temperature range 90° - 160°C) until the mixture appeared homogeneous.
5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.
6. Cooling: The drug/polymer blend was cooled at room temperature.
7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
15 in length and width.

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
20 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid or 900 ml Simulated Gastric Fluid
with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
25 5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).

6. Equipment



Per ki n- El mer Lanbda 20 UV/ Vis Spectrophotoneter (8 - Position Cell Changer
and Dissolution Manifold with tubing/connectors) Glson Mnipuls3

Peri st al two 2Rmp2td4el | ma 10 mm Quarts Fl ow Cel I s Per ki n- BcraB20ododsdiab

Sof tware/ M crosoft W ndow 95 and Excel Hew ett-Packard Pavilion Conputer
Model 8240 Van Kel VK 7010 Dissolution Bath (Fitted with Baskets) Van Kel
VK 750D Heater/Circul ator Branson 8530 Sonicator The dissolution results
for the poly(e-caprolactone) multiparticul ates are summarized in Figure 8
and Table 8a.Table 8a MIIling Procedure Equi pnent: IKIA Al 1 Basic | npact
M Il Nunber of doses: 2 Duration of MIling: 15 seconds M II|ing Chanber:
Stai nl ess steel Chanber Volunme: 80 m Bl ade: Stainless steel beater 1.4034

Rotor Shaft: Stainless steel 1.4571
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell

Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
5 Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

10
The dissolution results for the poly(e-caprolactone) multiparticules are summarized
in Figure 9 and Table 9a.
Table 9a
15
Dissolution Result
Dissolution Mean Naltrexone HCl % Released (n=2)
Media lh 2h 3h 4h 5h 6h 8h [ 10h | 12h | 18h | 24h
SGF 14 26 39 49 57 64 76 84 90 96 97
SGF with 23 42 57 69 78 85 91 93 93 92 90
40% EtOH
Milling Procedure

Equipment: IKA A11 Basic Impact Mill
Number of doses: 2

20  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034



Mot or Speed, idle: 28000 revol utions/ mnute Mdtor Speed, under |oad: 25000
revolutions/mnute CGrcunferential Speed, idle: 76 nmis Grcunferenti al
Speed, umsleroiomasei2853 nis Motor rating input: 160 W Mot @ecTaBiuosygocoLt put :
100 WGinding Procedure Equi pnment: 8 oz G ass Mirtar with Pestl eNunber of
doses: 2 Duration of grinding: 20 rotations The pol y(e-caprol actone)
pellets were difficult to grind and_% sed/melted during mlling. EXAVPLE 9
The conposition of this poly(e-caprolfactone) nultiparticulate fornulation
is sunmarized in Table 9. Table 9 The processing steps for manufacturing

t he pol y(e-caprol actone) nmultiparticulates are as follows: 1. MIling: The
butyl at ed hydroxytol uene (BHT) was mlled with a nortar and pestle. 2.

Mel ting and Bl endi ng: The pol y(e-caprolactone) (PCL) and m |l ed BHT were
Rotor Shaft: Stainless steel 1.4571

Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

5  Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W

Grinding Procedure
10  Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

The poly(e-caprolactone) pellets were difficult to grind and fused/melted during
15  milling.

EXAMPLE 10

The composition of this poly(s-caprolactone) multiparticulate formulation is

20  summarized in Table 10.



melted and m xed on a Thernodyne Thernnodyne Hot Pl ate (tenperature range 90
- 1600C) for approximately 5 mnutes. 3. Melting and Bl endi ng: The

pol yet hylwoeonxizees( PECB01) was slowy added to the bealenr/Bmobd/aeaimg t he
nmel ted PCL/BHT and m xed on a Thernodyne Thernodyne Hot Plate (tenperature
range 90 - 1600C) until m xture appeared honogeneous. 4. Melting and

Bl endi ng: The Nal trexone HO was slowy added to the PCL/PEQ BHT and m xed
on a Thernodyne Thernodyne Hot Pl ate (tenperature range 90 - 1600C) until
the m xture appeared honobgeneous. 5. Casting: The nolten drug/polynmer blend
was pressed between two stainless steel plates to a thickness of
approximately 2 mllineters. 6. Cooling: The drug/polynmer blend was cool ed
at roomtenperature. 7. Pelletizing: The drug/polynmer sheet was cut into
pellets approximately 2 mmin | engt FabkedlOsi dt h. Di ssol uti on Met hod 1.
Appar atus- USP Type | (Baskets), 100 rpmat 37C. 2. Sanpling tine - every
mnute up to 1440 mnutes. 3. Media - 900 Ml Sinul ated Gastric Fluid or 900

m Simulated Gastric FTard w th 40% ef NaRRfunit | Amt/unit | Amt/Batch
Ingredient (Trade Name)

(mg) (%) (®
Naltrexone HC1 12.0 10.00 1.2
Poly(e-caprolactone) , Mn ~ 42500 72.0 60.00 7.2
Polyethylene oxide (Polyox WSR 25.0 20.83 2.5
303)
Polyethylene Glycol 3350 10.0 8.33 1.0
(Carbowax Sentry PEG 3350)
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

5 are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.
2. Melting and Blending: The poly(e-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
10 range 90° - 160°C) for approximately 5 minutes.
3. Melting and Blending: The polyethylene Glycol (PEG 3350) was slowly
added to the beaker containing the melted PCL/BHT and mixed on a
Thermodyne Thermodyne Hot Plate (temperature range 90° - 160°C) until
mixture appeared homogeneous.
15 4. Melting and Blending: The polyethylene oxide (PEO301) was slowly added
to the beaker containing the melted PCL/PEG/BHT and mixed on a



4. Anal ytical Method - WV Analysis, W/ Vis Spectrophotoneter setup with
flow 5. through cells (wavel ength 230 nm. Peristaltic punp (flow rate
approx 5 wb/2mioms2126. Equi prent Per ki n- El mer Lanbda 20 UVP¥YTAB2009/006917
Spectrophotoneter (8 - Position Cell Changer and Dissolution Manifold with

t ubi ng/ connectors) G lson Mnipuls3 Peristaltic Punp Hellma 10 nm Quarts

Fl ow Cel |l s Perkin-El mer UV W nLab ch&t ware/ M crosoft Wndow 95 and Excel

Hew ett - Packard Pavilion Conputer Mdel 8240 Van Kel VK 7010 Dissol ution

Bath (Fitted with Baskets) Van Kel VK 750D Heater/Circulator Branson 8510

Soni cator The dissolution results for the poly(e-caprolactone)

mul tiparticules are summarized in Figure 9 and Table 9a. Table 9a MIling

Procedure Equi pnent: KA Al 1 Basic Inpact MII|l Nunber of doses; 2
Thermodyne Thermodyne Hot Plate (temperature range 90° - 160°C) until

mixture appeared homogeneous.

5. Melting and Blending: The Naltrexone HCI was slowly added to the
PCL/PEO/BHT and mixed on a Thermodyne Thermodyne Hot Plate

5 (temperature range 90° - 160°C) until the mixture appeared homogeneous.

6. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.

7. Cooling: The drug/polymer blend was cooled at room temperature.

8. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm

10 in length and width.

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
15 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid, Simulated Gastric Fluid with 0.1%
Sodium Lauryl Sulfate or 900 ml Simulated Gastric Fluid with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
20 5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
6. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
25 Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240



Duration of MIIling: 15 seconds MIIling Chanber: Stainless steel Chanber
Vol une: 80 ml Bl ade: Stainless steel beater 1.4034Rotor Shaft: Stainless
steel 1. 456koldni3er2sSpeed, idle: 28000 revol uti ons/ m nut ecviBmos/eweed, under
| oad: 25000 revolutions/mnute Grcunferential Speed, idle: 76 n's
Crcunferential Speed, under load: 53 m's Mdtor rating input: 160 W Mtor
rating output: 100 W Gi ndi ng Proced@re Equi pnment: 8 oz 3 ass Mirtar with
Pestl e Number of doses: 2 Duration of grinding: 20 rotations The

pol y(e-caprol actone) pellets were difficult to grind and fused/ nelted
during mlling. EXAMPLE 10 The conposition of this poly(e-caprolactone)

mul tiparticulate fornmulation is summari zed in Table 10. Table 10

Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

5 The dissolution results for the poly(e-caprolactone) multiparticules are summarized

in Figure 10 and Table 10a.

Table 10a
Dissolution Result
Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1Th [ 2h [ 3nh | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24D
SGF 34 55 71 82 89 93 97 98 98 98 98
SGF with 38 60 77 87 94 98 101 | 102 | 102 | 102 | 100
40% EtOH
10
Milling Procedure

Equipment: IKA A11 Basic Impact Mill
Number of doses: 2
Duration of Milling: 15 seconds
15 Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
20  Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W



The processing steps for manufacturing the poly(e-caprol actone)
multiparticulates are as follows: 1. MIling: The butyl ated hydroxytol uene
(BHT) waswoizbioad2it h a nortar and pestle. 2. Melting ardTBBm0gbivgl7 The

pol y(e-caprol actone) (PCL) and mlled BHT were nelted and m xed on a

Ther nodyne Thernodyne Hot Plate (tenperature range 90 - 1600C) for
approximately 5 mnutes. 3. Melting_ gpnd Bl ending: The pol yethyl ene G ycol
(PEG 3350) was slowy added to the beaker containing the nelted PCL/BHT and
m xed on a Thernodyne Thernodyne Hot Pl ate (tenperature range 90 - 1600C)
until m xture appeared honbgeneous. 4. Melting and Bl ending: The

pol yet hyl ene oxi de (PEG301) was slowy added to the beaker containing the
mel ted PCL/ PEG BHT and mi xed on aThernodyne Thernodyne Hot Pl ate

(t enper at uMptoraatjeg @Oput: IYCHC) unti| mi xture appear ed honpbgeneous. 5.
Melting and Bl ending: The Naltrexone HC was slowy added to the

PCL/ PEQ BHT and m xed on a Thernodyne Thernbdyne Hot Pl ate (tenperature
range 90 - Ghfifditg PHotelthrd he mi xture appeared honogeneous. 6. Casting: The
mol t en drug/ pol yner bl end was pressed between two stainless steel plates to
a t hi cknesEquipmgphp8exiFatsdyiprtar with Pestist er s.

5  Number of doses: 2

Duration of grinding: 20 rotations

The poly(e-caprolactone) pellets were difficult to grind and fused/melted during
milling. The dissolution results for milled samples are summarized in Figure 10a and
10 Table 10b.

Table 10b

Dissolution Result Milled
Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h | 2h | 3h | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24h
SGF 32 53 67 77 84 89 95 98 99 99 99
SGF with 35 52 64 72 79 84 92 97 100 | 106 | 108
40% EtOH

15 EXAMPLE 11

The composition of this poly(e-caprolactone) multiparticulate formulation is

summarized in Table 11.

20



7. Cooling: The drug/polymer blend was cooled at roomtenperature. 8.

Pel I etizing: The drug/polyner sheet was cut into pellets approximately 2 mm
i n | engt wendiwisgi2. Di ssol uti on Method 1. Apparatus- UBETipmesbosbBasket s),
100 rpmat 370C. 2. Sanpling tinme - every minute up to 1440 mnutes. 3.
Media - 900 m Simulated Gastric Fluid, Sinulated Gastric Fluid with 0.1%
Sodi um Lauryl Sulfate or 900 nl Sinulated Gastric Fluid with 40% et hanol .
4. Analytical Method - UV Analysis, UV/Vis Spectrophotoneter setup with
flow 5. through cells (wavel ength 230 nn). Peristaltic punp (flow rate
approx 5 m/mn). 6. Equipnment Perkin-El nmer Lanbda 20 UV/ Vis

Spect rophotoneter (8 - Position Cell Changer and Dissolution Manifold wth
t ubi ng/ connectors) G lson Mnipuls3 Peristaltic Punp Hellma 10 nm Quarts

Fl ow Cel I's Perkin-El mer UV WnLab Sdfablalk/ M crosoft W ndow 95 and Excel
Hew ett - Packard Pavilion Conputer Mydel 8240Van Kel VK 7010 Di ssol ution
Bath (Fitted with Baskets)

Amt/unit | Amt/unit | Amt/Batch
Ingredient (Trade Name)

(mg) (%) (2
Naltrexone HCI 12.0 10.00 1.2
Poly(e-caprolactone) , Mn ~ 82.0 68.33 8.2
10,000
Polyethylene oxide (Polyox WSR 25.0 20.83 2.5
301)
Butylated Hydroxytoluene 1.0 0.83 0.1
Total 120.0 100.0 12.0

The processing steps for manufacturing the poly(e-caprolactone) multiparticulates

5 are as follows:

1. Milling: The butylated hydroxytoluene (BHT) was milled with a mortar and
pestle.
2. Melting and Blending: The poly(s-caprolactone) (PCL) and milled BHT were
melted and mixed on a Thermodyne Thermodyne Hot Plate (temperature
10 range 90° - 160°C) for approximately 5 minutes.
3. Melting and Blending: The polyethylene oxide (PEO301) was slowly added
to the beaker containing the melted PCL/BHT and mixed on a Thermodyne
Thermodyne Hot Plate (temperature range 90° - 160°C) until mixture
appeared homogeneous.
15 4. Melting and Blending: The Naltrexone HCI was slowly added to the
PCL/PEQ/BHT and mixed on a Thermodyne Hot Plate (temperature range

90° - 160°C) until the mixture appeared homogeneous.



Van Kel VK 750D Heater/Circul ator Branson 8510 Sonicator The dissol ution
results for the poly(e-caprolactone) nmultiparticules are sumarized in

Fi gure 1Owendiolsbi2e 10a. Table 10a MI1ling Procedure EqecpmBrinsodekey Al 1
Basic Inpact MI| Nunber of doses: 2 Duration of MIIling: 15 seconds

M1 Iling Chanber: Stainless steel Chanmber Volunme: 80 nl Bl ade: Stainless
steel beater 1.4034 Rotor Shaft: Stappless steel 1.4571 Mtor Speed, idle:
28000 revol utions/ m nute Mtor Speed, under |oad: 25000 revol utions/mnute
Circunferential Speed, idle: 76 ms G rcunferential Speed, under |oad: 53
ms Mtor rating input: 160 Wvbtor rating output: 100 WG inding Procedure

5. Casting: The molten drug/polymer blend was pressed between two stainless
steel plates to a thickness of approximately 2 millimeters.
6. Cooling: The drug/polymer blend was cooled at room temperature.
7. Pelletizing: The drug/polymer sheet was cut into pellets approximately 2 mm
5 in length and width.

Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
10 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid or 900 ml Simulated Gastric Fluid
with 40% ethanol.
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow
15 5. through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
6. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
20 Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
25 Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator



Equi prent: 8 oz dass Mortar with Pestle Nunber of doses: 2 Duration of
grinding: 20 rotations The pol y(e-caprol actone) pellets were difficult to
grind andwoussdizpeBt ed during milling. The dissolution resuBimobamoimi || ed
sanpl es are sunmarized in Figure 10a and Tabl e 10b. Table 10b EXAMPLE 11
The conposition of this poly(e-caprolactone) multiparticulate formnulation
is summarized in Table 11. Table 11 The processing steps for manufacturing
t he pol y(e-caprol actone) multiparticul ates are as follows: 1. MIling: The
butyl ated hydroxytoluene (BHT) was mlled with a nortar and pestle. 2.

Mel ting and Bl endi ng: The pol y(e-caprolactone) (PCL) and m |l ed BHT were
nmel ted and m xed on a Thernodyne Thernodyne Hot Pl ate (tenperature range 90
- 1600C) for approximately 5 mnutes. 3. Melting and Bl ending: The

pol yet hyl efike dixsolatiqiREOBGpr tha pobi(ovaprolacidee) mualtiphichles Risrsuartigrdi ng t he

el t ed PCLlln igur%riq ar:rrl]dx[eagleo 2o Ther modyne

Table 11a
5
Dissolution Result
Dissoluti Mean Naltrexone HCI % Released (n=2)
onMedia | 1h | 2h | 3h | 4h [ Sh | 6h 8h | 10h | 12h | 18h | 24h
SGF 52 82 95 99 100 { 101 | 102 | 102 | 103 | 104 | 105
SGF 48 75 92 99 102 | 105 | 106 | 107 | 108 | 109 | 109
with
40%
EtOH
Milling Procedure

Equipment: IKA A1l Basic Impact Mill
Number of doses: 2

10  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571

15  Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W

20  Motor rating output: 100 W



Ther nodyne Hot Plate (tenperature range 90 - 1600C) until m xture appeared
honogeneous. 4. Melting and Bl endi ng: The Nal trexone HCO was sl owy added
to the PGuOBE@/®BEiEsand m xed on a Thernodyne Hot Pl ate @rempmogtesde r ange
90 - 1600C) until the m xture appeared honogeneous.5. Casting: The nolten
drug/ pol ymer bl end was pressed between two stainless steel plates to a

t hi ckness of approximately 2 mlli negers. 6. Cooling: The drug/ pol yner

bl end was cool ed at roomtenperature. 7. Pelletizing: The drug/pol yner
sheet was cut into pellets approximately 2 nmin I ength and w dth.

Di ssol ution Method 1. Apparatus- USP Type | (Baskets), 100 rpm at 370C 2.
Sanmpling tinme - every mnute up to 1440 mnutes. 3. Media - 900 m
Sinulated Gastric Fluid or 900 M Sinulated Gastric Fluid with 40% et hanol .
4. Anal yti Th¢ pdliptchmgroladtivnchpallsts wsre wwnang teitde t Taphdid oaefuse/mslit up with
flow 5. tgéﬁygh ﬁﬁ%és (wavel ength 230 nm. Peristaltic punp (flow rate

approx 5 " Equi pnment
EXAMPLE 12
5
The composition of the poly(s-caprolactone) melt extruded multiparticulates is
summarized in Table 12 below.
Table 12
10
Amt/unit Amt/batch
Ingredient (Trade Name)
(mg) (2
Naltrexone HCl 12.0 200.00*
Poly(e-caprolactone) Mw ~ 42500 97.0 1,616.67
Polyethylene oxide (Polyox WRS 10.0 166.67
301)
Butylated hydroxytoluene (BHT), 1.0 16.67
Milled
Total 120.0 2000.0

* Weigh is not corrected for water or impurities

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

Extruder: Leistritz ZSE 27

15  Screw Configuration: Counter-rotation



Per ki n- El mer Lanbda 20 UV/ Vis Spectrophotoneter (8 - Position Cell Changer
and Dissolution Manifold with tubing/connectors) Glson Mnipuls3

Peri st al two 2Rwnp2148l | ma 10 nm Quarts Fl ow Cel | s Per ki n- BcmaB200d/odsb i ab

Sof tware/ M crosoft W ndow 95 and Excel Hew ett-Packard Pavilion Conputer
Model 8240 Van Kel VK 7010 Dissolution Bath (Fitted with Baskets) Van Kel
VK 750D Heater/ G rcul ator Branson 85&& Soni cat or The di ssolution results for
the poly( e-caprolactone) nultiparticules are summarized in Figure 11 and
Tabl e 11la. Table 1la MIling Procedure Equipnment: IKIA Al 1 Basic |npact

M Il Nunber of doses: 2 Duration of MIling: 15 seconds M II|ing Chanber:
Stai nl ess steel Chanber Volune: 80 m Bl ade: Stainless steel beater 1.4034
Rot or Shaft: Stainless steel 1.4571

Heating Zone 1121314516789 (10|11]12
Temperature 18|36 |66 |78 |78 |78 |77 |76 |77 |80 |88 |76

O

Torque (%): 97
Melt Pressure (psi): 1930
5  Feed rate (g/min.): 20
Screw speed (rpm): 66
Die Plate Hole diameter (mm): 1.0 (8-hole die plate)

Equipment
10  Leistritz — ZSE 27 Twin Screw Extruder (Counter-Rotation)
Neslab Model CFT-150 Chiller
Accurate Powder Feeder
Dorner 8-foot Conveyor

Grablab Electronic Timer

15  The processing steps for manufacturing Poly(e-caprolactone) melt extruded

multiparticulates are as follows:

1. Screening: Naltrexone HCI, Poly(s-caprolactone), Polyethylene oxide and
BHT were screened through a # 20 US mesh screen.

20 2. Blending: The materials screened in Step 1 were loaded into an 8 qt. V-
blender (¥ Poly(e-caprolactone), Naltrexone HCI, Polyethylene oxide, BHT
and ¥4 Poly(e-caprolactone)) and blended for 10 minutes at ambient
temperature.

3. Extrusion: Materials blended in Step 2 were metered into a twin screw

25 extruder fitted with a die and processed into approximately 1 mm strands.



Mot or Speed, idle: 28000 revol utions/ mnute Mdtor Speed, under |oad: 25000
revolutions/mnute CGrcunferential Speed, idle: 76 nmis Grcunferenti al
Speed, ungleroiomsei2s53 ni's Motor rating input: 160 W Mot @CTHBLU09YGO6OLIE pUt :
100 Wrhe pol y(e-caprol actone) pellets were waxy and brittle. They did not
fuse/nmelt during mlling. EXAMPLE 12 The conposition of the
pol y(e-caprol actone) nelt extruded tiparticulates is sunmari zed in Table
12 below. Table 12 Wigh is not corrected for water or inpurities The
processing conditions at the tinme of sanpling are summari zed bel ow.
Extruder: Leistritz ZSE 27 Screw Configuration: Counter-rotationTorque (%:
97 Melt Pressure (psi): 1930 Feed rate (g/mn.): 20 Screw speed (rpn): 66
Die Plate Hole dianeter (m): 1.0 (8-hole die plate)

The extruder was set on counter-rotation with zone (barrel) temperatures

ranged from 18°C to 88°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

5 length.
Dissolution Method

The following method was used to test the dissolution of the poly(e-caprolactone)

10  multiparticulates.

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid (SGF) or Simulated Gastric Fluid
15 with 40% ethanol (EtOH).
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with
flow through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).
5. Equipment
20 Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
25 Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator



Equi prent Leistritz - ZSE 27 Twin Screw Extruder (Counter-Rotation) Neslab
Model CFT-150 Chiller Accurate Powder Feeder Dorner 8-foot Conveyor G abl ab
El ect roniwoRbrva32iBe processi ng steps for manuf act uri ngPCT/IB2009/006917

Pol y(e-caprol actone) nelt extruded nultiparticulates are as follows: 1.
Screeni ng: Nal trexone HO, Pol y(e-caprol actone), Polyethyl ene oxi de and BHT
were screened through a # 20 US mesbﬁ(_:reen. 2. Blending: The materials
screened in Step 1 were loaded into an 8 qt. Vbl ender QA

Pol y(e-caprol actone), Naltrexone HCO 5Pol yet hyl ene oxi de, BHT and 1A

Pol y(e-caprol actone)) 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 approxi mately 1mm strands. The
extruder was seBrasog86hd Boricgomti on with zone (barrel) tenperatures ranged
from18C to 88C. 4. Cooling: The strands were cool ed on a conveyor at

anbi ent tenperature. 5. Pelletizing: The cooled strands were cut into

pel | ets appheYiss@tigby rebiM foR the poly(s-caprolactone) multiparticules are summarized
in Figure 12 and Table 12a.

5
Table 12a
Dissolution Result
Dissolution Mean Naltrexone HCI % Released (n=2)
Media lh | 2h | 3h | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24h
SGF 19 32 44 54 63 69 80 87 92 98 99
SGF with 42 67 83 92 98 101 | 104 | 104 | 104 | 103 | 102
40% EtOH
Milling Procedure

10  Equipment: IKA A1l Basic Impact Mill
Number of doses: 2
Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml

15 Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
Motor Speed, idle: 28000 revolutions/minute
Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s

20  Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W
Motor rating output: 100 W



| ength. Dissolution Method The foll owi ng nmethod was used to test the

di ssolution of the poly(e-caprolactone) nmultiparticulates . 1. Apparatus-
USP Type wo(Bagiset28), 100 rpm at 370C. 2. Sanpling tinepcTagmoyombiut e up
to 1440 mnutes. 3. Media - 900 m Sinulated Gastric Fluid (SGF) or

Simul ated Gastric Fluid with 40% et hanol (EtOH). 4. Analytical Method - WV
Anal ysi s, UV/Vis Spectrophotoneter s Lup with flow through cells

(wavel ength 230 nm. Peristaltic pung (flow rate approx 5 m/mn). 5.

Equi prent Per ki n- El mer Lanbda 20 UV/ Vi s Spectrophotoneter (8 - Position
Cel | Changer and Dissolution Manifold with tubing/connectors) G| son

M ni pul s3 Peristaltic Punp Hellma 10 nm Quarts Flow Cells Perkin-El nmer UV
W nLab Software/ M crosoft Wndow 95 and Excel Hewl ett-Packard Pavilion
Conput er Métindifg Poodddmr&Kel VK 7010 Dissolution Bath (Fitted with Baskets)

Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

The poly(s-caprolactone) pellets were difficult to crush with a mortar and pestle.

They fused/melted during milling but incomplete after 15 seconds.

The dissolution results for the ground (Figure 12a and Table 12b) and milled (Figure
10  12b and Table 12c¢) poly(e-caprolactone) pellets are summarized below.

Table 12b

Dissolution Result Ground
Dissolution Naltrexone HCl1 % Released (n=1)
Media 1h 2h 3h 4h 5h 6h 8h | 10h | 12h | 18 h | 241
SGF 12 18 23 28 32 35 41 47 51 62 70
SGF with 34 51 63 71 78 83 90 94 97 100 | 101
40% EtOH

15 Table 12¢

Dissolution Result Milled

Dissolution Naltrexone HCI % Released (n=1)
Media lh | 2h | 3h | 4h | 5h | 6h 8h | 10h | 12h | 18h | 241
SGF 38 58 72 81 87 91 96 98 98 99 99

SGF with 69 90 97 99 100 | 100 | 100 99 99 97 95
40% EtOH




Van Kel VK 750D Heater/ G rcul at or Branson 8510 Soni cator The di ssol ution
results for the poly(e-caprolactone) nmultiparticules are sumarized in

Fi gure 12wendiolsbize 12a. Table 12a MIling Procedure Eqecpmsrns/odessy Al |
Basic Inpact MI| Nunber of doses: 2 Duration of MIIling: 15 seconds

M1 Iling Chanber: Stainless steel Chanmber Volunme: 80 nl Bl ade: Stainless
steel beater 1.4034 Rotor Shaft: Staipless steel 1.4571 Mtor Speed, idle:
28000 revol utions/ m nute Mtor Speed, under |oad: 25000 revol utions/mnute
Circunferential Speed, idle: 76 ms G rcunferential Speed, under |oad: 53
ms Mtor rating input: 160 WNMtor rating output: 100 W& i ndi ng Procedure
Equi pnment: 8 oz 3 ass Murtar with Pestle

EXAMPLE 13

The composition of the Poly(g-caprolactone) melt extruded multiparticulates is

summarized in Table 13 below.

5
Table 13
Amt/unit | Amt/batch
Ingredient (Trade Name)
(mg) (2
Naltrexone HC1 12.0 150.0*
Poly(e-caprolactone) Mw ~ 42500 97.0 1,212.5
Polyethylene oxide (Polyox WRS 303) 7.0 87.5
Polyethylene Glycol (PEG 3350) 3.0 37.5
Butylated hydroxytoluene (BHT), 1.0 12.5
Milled
Total 120.0 1500.0

* Weigh is not corrected for water or impurities

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

10  Extruder: Leistritz ZSE 27

Screw Configuration: Counter-rotation

Sample 1 mm Strands

Heating Zone 1 {234 |5|6]|7|8]9|1011]12
Temperature 46 | 54 | 75190 | 90 | 90 | 94 | 96 | 92 [ 89 | 90 | 88

QY

15



Nunmber of doses: 2 Duration of grinding: 20 rotations The

pol y(e-caprol actone) pellets were difficult to crush with a nortar and
pestle. TWeyofuserdnel ted during milling but inconpl etepeafriBrood/boeseronds.
The dissolution results for the ground (Figure 12a and Table 12b) and
mlled (Figure 12b and Table 12c) poly( e-caprolactone) pellets are
summari zed bel ow. Table 12b Table 12 MPLE 13 The conposition of the
Pol y(e-caprol actone) nmelt extruded nultiparticulates is summari zed in Table
13 below. Table 13 * Weigh is not corrected for water or inpurities The
processing conditions at the tinme of sanpling are summari zed bel ow.
Extruder: Leistritz ZSE 27 Screw Configuration: Counter-rotation Sanple 1
nm StrandsTorque (% : 53 Melt Pressure (psi): 890 Feed rate (g/mn.): 11
Scr ew speetofgapiido): 330

Melt Pressure (psi): 890
Feed rate (g/min.): 11
Screw speed (rpm): 20
5  Melt Temp. (°C): 94
Die Plate Hole diameter (mm): 1.0 (8-hole die plate)

Sample 1.5 mm Strands

Heating Zone 1234|567 |8]9 |10]11]12
Temperature 45153 74190 (8919193 (89]90]|90]|389 |89

O

10
Torque (%): 55
Melt Pressure (psi): 870
Feed rate (g/min.): 11
Screw speed (rpm): 20
15 Melt Temp. (°C): 93
Die Plate Hole diameter (mm): 1.0 (8-hole die plate)

Sample 2 mm Strands

Heating Zone 11211314 |5|6|7]|8]|9]|10]11}12
Temperature 48 | 60 | 87 | 95|97 |10 | 11 |10 |93 |95 | 80 | 81
O 31013

20
Torque (%): 62
Melt Pressure (psi): 370



Melt Tenp. (C): 94 Die Plate Hole dianeter (nm: 1.0 (8-hole die plate)
Sanple 1.5 mm Strands Torque (% : 55 Melt Pressure (psi): 870 Feed rate

(g/ mn.) :wodkobanewsspeed (rpm: 20 Melt Tenp. (O : 93 DpeTRBzbe0ddole
dianeter (mm: 1.0 (8-hole die plate) Sanple 2 nm Strands Heating Zone 1 2
34567 89 10 11 12 Tenperature 48 60 87 95 97 10 1 1 10 93 95 80 8 1
(© 3 0 3 Torque (9%9: 62 Mlt Pressgr@_(psi) 370Feed rate (g/mn.): 22
Screw speed (rpm: 50 Melt Tenp. (0C)T 89 Die Plate Hole dianeter (my: 3.0
(10-hol e die plate) Equipnet

Feed rate (g/min.): 22

Screw speed (rpm): 50

Melt Temp. (°C): 89

Die Plate Hole diameter (mm): 3.0 (10-hole die plate)

Equipmet
Leistritz — ZSE 27 Twin Screw Extruder (Counter-Rotation)
Neslab Model CFT-150 Chiller
Accurate Powder Feeder
10 Dorner 8-foot Conveyor

Grablab Electronic Timer

The processing steps for manufacturing Poly(e-caprolactone) melt extruded

multiparticulates are as follows:

15
1. Screening: Naltrexone HCI, Poly(e-caprolactone), Polyethylene Glycol and
BHT were screened through a # 20 US mesh screen. Polyethylene oxide
screened through a #100 US mesh screen.
2. Blending: The materials screened in Step 1 were loaded into an 8 gt. V-blender
20 (% Poly(e-caprolactone), Naltrexone HCI, Polyethylene oxide, polyethylene
glycol, BHT and Y2 Poly(g-caprolactone)) 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 strands. The extruder was set on
25 counter-rotation with zone (barrel) temperatures ranged from 18°C to 110°C.

4. Cooling: The strands were cooled on a conveyor at ambient temperature.



Leistritz - ZSE 27 Twin Screw Extruder (Counter-Rotation) Neslab Mde
CFT-150 Chiller Accurate Powder Feeder Dorner 8-foot Conveyor G ablab

El ect roniwobBbman2ibke processi ng steps for nmanuf act uri ngPCT/IB2009/006917

Pol y(e-caprol actone) nelt extruded nultiparticulates are as follows: 1.
Screeni ng: Nal trexone HO, Pol y(e-caprolactone), Polyethylene dycol and
BHT were screened through a # 20 US nesh screen. Pol yet hyl ene oxi de
screened through a #100 US nmesh screen. 2. Blending: The materials screened
in Step 1 were loaded into an 8 qt. V-blender QA Pol y(e-caprol actone),

Nal t rexone HCl, Pol yet hyl ene oxi de, polyethylene glycol, BHT and 1A

Pol y(e-caprol actone)) and bl ended for 10 m nutes at anbient tenperature. 3.
Extrusion: Materials blended in Step 2 were netered into a twin screw
extruder fi t% eHeldtizinga THe eocled stands essedt intd peltts appioxinkiedy étmuer was set

on counter-rotation w.th zone (barrel) t ratures, ranged from 18C to

110C. 4. Cool i &m@%‘?mgﬂ%@ﬁéf%@ﬂnﬁggﬁ%%ﬁ%%%?g%PIS#ﬁr ent

t enperature. 5. réggédtﬁ'ﬁjyzi ng: The cooled strands were cut into pellets
1.

appr oxi mat el y mm 1.5 mmand 2.0 nmin length for Sanple #3, Sanple #4
and Sanpl e #1,

5 Dissolution Method

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.

2. Sampling time — every minute up to 1440 minutes.

3. Media - 900 ml Simulated Gastric Fluid (SGF) or Simulated Gastric Fluid with

10 40% ethanol (EtOH).

4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with flow
through cells (wavelength 230 nm). Peristaltic pump (flow rate approx 5
ml/min).

5. Equipment

15 Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell

Changer and Dissolution Manifold with tubing/connectors)

Gilson Minipuls3 Peristaltic Pump

Hellma 10 mm Quarts Flow Cells

Perkin-Elmer UV WinLab Software/Microsoft Window 95 and Excel
20 Hewlett-Packard Pavilion Computer Model 8240

Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)

Van Kel VK 750D Heater/Circulator

Branson 8510 Sonicator

25  Milling Procedure
Equipment: IKA A11 Basic Impact Mill
Number of doses: 2

Duration of Milling: 15 seconds



respectively. Dissolution Method 1. Apparatus- USP Type | (Baskets), 100
rpmat 37C. 2. Sanpling tinme -every mnute up to 1440 mnutes. 3. Media -
900 nml Siwol2atead2@Rastric Fluid (SGF) or Simul ated GastripcThBu0gloowwih 40%
ethanol (EtOH). 4. Analytical Method - UV Analysis, W/ Vis
Spectrophotoneter setup with flow through cells (wavel ength 230 nm.
Peristaltic punp (flow rate approx 5 m_/n‘i n). 5. Equi pnent Perkin-El ner
Lanbda 20 UV/ Vis Spectrophot onet er (g - Position Cell Changer and

Di ssol ution Manifold with tubing/connectors) Glson Mnipuls3 Peristaltic
Punp Hel lma 10 mm Quarts Flow Cells Perkin-El mer UV WnLab

Software/ M crosoft Wndow 95 and Excel Hew ett-Packard Pavilion Conputer
Model 8240 Van Kel VK 7010 Dissolution Bath (Fitted with Baskets) Van Kel
VK 750D HeMilmgChambentSeainBsssiedn 8510 Soni cat or

Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034
Rotor Shaft: Stainless steel 1.4571
5  Motor Speed, idle: 28000 revolutions/minute

Motor Speed, under load: 25000 revolutions/minute
Circumferential Speed, idle: 76 m/s
Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W

10 Motor rating output: 100 W

Grinding Procedure
Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

15  Duration of grinding: 20 rotations
Results

The dissolution results for the 1.0 mm (Table 13-1a, Figure 13-1), 1.5 mm (Table 13-
20  2a, Figure 13-2) and 2.0 mm (Table 13-3a, Figure 13-3) poly(e-caprolactone) pellets

are summarized below.

The 1.0 mm, 1.5 mm and 2.0 mm poly(e-caprolactone) pellets were difficult to grind
with a mortar and pestle. All pellet samples fused/melted during milling.

25  Dissolution results for the milled and ground pellets are summarized for the 1.0 mm
(Figure 13-1 and Table 13-1b and ¢), 1.5 mm (Figure 13-2 and Table 13-2b and c)
and 2.0 mm (Figure 13-3 and Table 13-3b and c) below.



MI1ing Procedure Equipnent: KA Al 1 Basic Inpact MII Nunber of doses: 2
Duration of MIling: 15 secondsMI|ling Chanber: Stainless steel Chanber

Vol une: 8PorhioBizarke: St ai nl ess steel beater 1.4034 Rot orcshBidoe/od@ber nl ess
steel 1.4571 Motor Speed, idle: 28000 revolutions/ mnute Mtor Speed, under
| oad: 25000 revolutions/mnute Circunferential Speed, idle: 76 m's
Crcunferential Speed, under l|oad: 53 m's Mtor rating input: 160 W Mt or
rating output: 100 WG inding Procedlire Equi pment: 8 oz G ass Mirtar with
Pestl e Nunber of doses: 2 Duration of grinding: 20 rotations Results The

di ssolution results for the 1.0 nm (Table 13-la, Figure 13-1), 1.5 mm

(Tabl e 13-

Table 13-1a
1.0 mm Pellets

Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h | 2h | 3h | 4h 5h | 6h | 8h { 10h | 12h | 18h | 24h
SGF 20 33 46 56 65 72 82 89 94 100 | 102
SGF with 41 65 80 89 94 98 101 | 101 | 101 | 100 99
40% EtOH

Table 13-1b

5
1.0 mm Pellets, milled

Dissolution Mean Naltrexone HCl % Released (n=1)
Media 1h | 2h | 3h | 4h 5h | 6h | 8h } 10h | 12h | 18h | 24h
SGF 14 25 35 43 51 57 67 74 80 90 95

Table 13-1¢

1.0 mm Pellets, ground
Dissolution Mean Naltrexone HCI % Released (n=1)
Media th | 2h | 3h | 4h 5h | 6h | 8h | 10h | 12h | 18h | 24
SGF 14 24 33 41 48 54 64 71 77 87 93
10 Table 13-2a
1.5 mm Pellets

Dissolution Mean Naltrexone HCI % Released (n=2)
Media lh | 2h | 3h 4h 5h 6h { 8h | 10h | 12h | 18h | 24h
SGF 13 23 32 40 47 54 65 74 80 92 97

SGF with 30 50 65 76 84 90 97 101 | 103 | 104 | 103
40% EtOH




2a, Figure 13-2) and 2.0 mm (Table 13-3a, Figure 13-3) poly(

e-caprol actone) pellets are summarized below. The 1.0 mm 1.5 mmand 2.0 mm
pol y( e-cmproioastrse) pellets were difficult to grind wptChiBomwodsars and
pestle. Al pellet sanples fused/nelted during mlling. Dissolution results
for the mlled and ground pellets are summarized for the 1.0 nm (Figure
13-1 and Table 13-Ib and ¢), 1.5 n’m_gé:i_gure 13-2 and Table 13-2b and c¢) and
2.0 mm (Figure 13-3 and Table 13-3b and c) below Table 13-la Table 13-Ib
Tabl e 13-1c Table 13-2aTable 13-2b Tabl e 13-2c Table 13-3a Tabl e 13-3bTabl e
13- 3c Fut her Equi pnent used in the Exanples Mettler, Sartorious bal ances
Starrett Mcroneters Fluka Digital Thernoneter Carver Mddel 4332 Press

[ 00101] The present invention is not to be limted in scope by the specific

Table 13-2b

1.5 mm Pellets, milled
Dissolution Mean Naltrexone HCl % Released (n=1)
Media lh | 2h | 3h | 4h | 5h | 6h | 8h [ 10h | 12h | 18h | 24P
SGF 7 13 18 23 27 31 38 44 48 59 67
5
Table 13-2¢
1.5 mm Pellets, ground
Dissolution Mean Naltrexone HCI % Released (n=1)
Media l1h | 2h { 3h | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 241
SGF 10 18 25 31 36 41 50 58 64 77 84
Table 13-3a
2.0 mm Pellets
Dissolution Mean Naltrexone HCl % Released (n=2)
Media 1h  2h { 3h | 4h | 5h | 6h | 8h | 10h | 12h | 18h | 24h
SGF 11 16 21 26 30 34 41 48 53 68 78
SGF with 22 36 46 55 62 69 78 85 90 97 99
40% EtOH
10
Table 13-3b

2.0 mm Pellets, milled

Dissolution Mean Naltrexone HCI % Released (n=1)
Media lh | 2h | 3h | 4h | 5h | 6h | 8h [ 10h | 12h | 18h | 24h
SGF 5 8 11 13 15 17 21 24 27 34 40




enbodi ments di sclosed in the exanples which are intended as illustrations
of a few aspects of the invention and any enbodi nents that are functionally
equi val envoanm/oset2Bi n t he scope of this invention. |ndeedy/1Bz09/006917

nodi fications of the invention in addition to those shown and descri bed
herein will becone apparent to those skilled in the art and are intended to
fall within the scope of the appendggoglains. [ 00102] A nunber of

ref erences have been cited, the entire disclosures of which are

i ncorporated herein by reference in their entireties for all purposes.
EXAMPLE 14 The conposition of the Poly(e-carrolactone) nelt extruded

mul tiparticul ates/pellets is summarized in Table 14 bel ow. Table 14 * Wi gh
is not corrected for water or inpurities The processing conditions at the
time of sanpling are summari zed bel ow. Extruder: Leistritz ZSE 27 Screw
Configuration: Counter-rotation Toggﬁﬁﬁﬁ%%: 57-67 Melt Pressure (psi):
230-270 Feed rate (g/mn.): 20-22 P&ed (rpm: 20 Melt Tenp. (00):
93-96

2.0 mm Pellets, ground

Dissolution Mean Naltrexone HC1 % Released (n=1)

Media 1h | 2h | 3h | 4h | 5h | 6h [8h| 10h | 12h | 18h | 24h
SGF 13 19 25 29 33 37 | 44 49 55 67 76

5  Futher Equipment used in the Examples
Mettler, Sartorious balances
Starrett Micrometers
Fluka Digital Thermometer
Carver Model 4332 Press
10
[00101] The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a few
aspects of the invention and any embodiments that are functionally equivalent are
within the scope of this invention. Indeed, various modifications of the invention in
15  addition to those shown and described herein will become apparent to those skilled in

the art and are intended to fall within the scope of the appended claims.

[00102] A number of references have been cited, the entire disclosures of
which are incorporated herein by reference in their entireties for all purposes.
20
EXAMPLE 14

The composition of the Poly(e-caprolactone) melt extruded multiparticulates/pellets
is summarized in Table 14 below.

25



Die Plate Hole dianeter (my: 3.0 (10-hole die plate) Strand di aneter:
approximately 1.5 mrEqui pnent Leistritz ZSE 27 Tw n Screw Extruder

( Count er -Wot2ato/aei2s Nes| ab Model CFT-150 Chill er Accur at eciPapghes/odeeeder

Dor ner 8-foot Conveyor G ablab Electronic Tinmer Laserm ke Randcastl! e

Pel | eti zer The processing steps for manufacturing Pol y(e-caprol actone) nelt
extruded nultiparticul ates/pellets age as follows: 1. Screening Oxycodone
HCl , Pol y(e-caprol actone) and BHT were screened through a # 20 US nesh
screen. Pol yethyl ene dycol was screened through a #60 US nesh screen.

Pol yet hyl ene oxi de was screened through a #100 US nmesh screen. 2. Bl ending:
The materials screened in Step 1 were |oaded into a 16 gqt. V-blender ( 4
Pol y(e-caprol actone), Oxycodone HC , Pol yethyl ene oxi de, polyethylene

gl ycol, BHT and A Pol y(e-caprol act ofd@ple bhd bl ended for 10 mi nutes at

anbi ent tenperature.

Amt/unit | Amt/batch

Ingredient (Trade Name)
(mg) (2

Oxycodone HCl 20.0* 750.00%
Poly(e-caprolactone) Mw ~ 42500 101.1 3791.66
Polyethylene oxide (Polyox WRS 303) 7.8 291.66
Polyethylene Glycol (PEG 3350) 33 125.00
Butylated hydroxytoluene (BHT), 1.1 41.66
Milled
Total 133.3 5000.0

* Weigh is not corrected for water or impurities

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

5  Extruder: Leistritz ZSE 27

Screw Configuration: Counter-rotation

Heating Zone 1 2 3 4 5 6 7 8 9 (10|11 | 12
Temperature 14- 1 35-[65-{90 | 90 | 90 | 90 | 90 | 90 | 90 | 89- | 85-
°O) 18 | 50 | 75 91 | 90

Torque (%): 57-67
10 Melt Pressure (psi): 230-270
Feed rate (g/min.): 20-22
Screw speed (rpm): 20
Melt Temp. (°C): 93-96
Die Plate Hole diameter (mm): 3.0 (10-hole die plate)

15  Strand diameter: approximately 1.5 mm



3. Extrusion: Materials blended in Step 2 were netered into a twin screw
extruder fitted with a die and processed into strands. The extruder was set
on count eweroteaeres Wi th zone (barrel) tenperatures rangea/nBzomidZ to 90C.
4. Cooling: The strands were cooled on a conveyor at anbient tenperature.
5. Pelletizing: The cooled strands were cut into pellets approximately 1.5
mmin | ength. D ssolution Mthod | 1. gA\ppar atus- USP Type | (Baskets), 100
rpmat 370C. 2. Sanpling tine - every mnute up to 1440 m nutes. 3. Media -
900 m Sinul ated Gastric Fluid or Sinulated Gastric Fluid with 40% et hanol
(EtOH). 4. Analytical Method - UV Analysis, UV/Vis Spectrophotoneter setup
with flow through cells (wavel ength 240 nm. Peristaltic punp (flow rate
approx 5 m/mn). 5. Equi prment Perkin-El mer Lanmbda 20 UV/ Vis
Spectrophotoneter (8 - Position Cell Changer and Dissolution Manifold with
t ubi ng/con ectors) G lson Mnipuls3 Peristaltic Punp Hellma 10 mm Quarts

Fl ow Cel I s ﬂié‘P’E’l - El mer UV WnLab Software/ M crosoft Wndow 95 and Excel

Leistritz ZSE 27 Twin Screw Extruder (Counter-Rotation)
Neslab Model CFT-150 Chiller
5  Accurate Powder Feeder
Dorner 8-foot Conveyor
Grablab Electronic Timer
Lasermike
Randcastle Pelletizer

10

The processing steps for manufacturing Poly(e-caprolactone) melt extruded

multiparticulates/pellets are as follows:

1. Screening Oxycodone HCI, Poly(e-caprolactone) and BHT were screened
15 through a # 20 US mesh screen. Polyethylene Glycol was screened through a
#60 US mesh screen. Polyethylene oxide was screened through a #100 US
mesh screen.

2. Blending: The materials screened in Step 1 were loaded into a 16 gt. V-blender
(v2 Poly(e-caprolactone), Oxycodone HCI, Polyethylene oxide, polyethylene

20 glycol, BHT and % Poly(e-caprolactone)) 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 strands. The extruder was set on
counter-rotation with zone (barrel) temperatures ranged from 14°C to 90°C.

25 4. Cooling: The strands were cooled on a conveyor at ambient temperature.
5. Pelletizing: The cooled strands were cut into pellets approximately 1.5 mm in

length.



Hew ett - Packard Pavilion Conputer Mdel 8240 Van Kel VK 7010 Di ssol ution
Bath (Fitted with Baskets) Van Kel VK 750D Heater/C rcul ator Branson 8510
Soni cat orwdl2bio/3g12Br ocedur e Equi pnent: | KA Al 1 Basic | rpaaB2ov/bicoNunber of
doses: Approximately 2 Duration of MIIling: 15 seconds M II|ing Chanber:

St ai nl ess steel Chanber Volune: 80 nml Bl ade: Stainless steel beater
1.4034Rotor Shaft: Stainless steel 1g4571 Motor Speed, idle: 28000

revol uti ons/ m nute Motor Speed, under | oad: 25000 revol utions/ m nute
Circunferential Speed, idle: 76 ms G rcunferential Speed, under |oad: 53
ms Mtor rating input: 160 WNMtor rating output: 100 WM IIling Procedure
(Coffee MI1) Equipnent: Cuisinart Mdel DCG 12BC (120V, 60Hz, 12W

Dissolution Method I

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
5 2. Sampling time — every minute up to 1440 minutes.
3. Media - 900 ml Simulated Gastric Fluid or Simulated Gastric Fluid with 40%
ethanol (EtOH).
4. Analytical Method — UV Analysis, UV/Vis Spectrophotometer setup with flow
through cells (wavelength 240 nm). Peristaltic pump (flow rate approx 5
10 ml/min).
5. Equipment
Perkin-Elmer Lambda 20 UV/Vis Spectrophotometer (8 - Position Cell
Changer and Dissolution Manifold with tubing/connectors)
Gilson Minipuls3 Peristaltic Pump
15 Hellma 10 mm Quarts Flow Cells
Perkin-Elmer UV WinLab Soﬂwaré/Microsoft Window 95 and Excel
Hewlett-Packard Pavilion Computer Model 8240
Van Kel VK 7010 Dissolution Bath (Fitted with Baskets)
Van Kel VK 750D Heater/Circulator
20 Branson 8510 Sonicator

Milling Procedure
Equipment: IKA A11 Basic Impact Mill
Number of doses: Approximately 2

25  Duration of Milling: 15 seconds
Milling Chamber: Stainless steel
Chamber Volume: 80 ml
Blade: Stainless steel beater 1.4034



Nunmber of units: Approximately 2 units for pellets, 1 unit for tablet
(comparison) Duration of MIling: 60 seconds Ginding Procedure Equi pnent:
8 0z d aswolbrwmei2si t h Pestl e Nunber of doses: 2 Durati egraB2mvipemding: 20
rotations The dissolution results are sumari zed below in table 14-1 a to
c. The poly(e-caprolactone) pellets were difficult to grind with a nortar
and pestle. Al pellet sanples fusedé‘{rel ted during mlling. D ssolution
results for the intact (Table 14-1a)] |l ed (Table 14-1b) and ground
(Table 14-1c) pellets are sumari zed beI ow. Figure 14-2 depicts the a)
intact, b) mlled and c) ground pellets. Figure 14-3 depicts the a) the
exanple pellets mlled in a coffee mll and b) a conparison tablet w thout
pol y(e-caprolactone) mlled in a coffee mll. The conposition and

pr epar at i oRotof Shife Sanjesy stsxdn.458bl et wi t hout pol y(e-caprol actone) can be

found in WO 2008/ 023 Table 14-1a Table 14-1b Table 14-1c
Stability Yo&riSh ﬁqeﬁé‘ﬁil%&g%ﬁﬁ?‘%ﬁ?‘?t %PTS pl aced on stability at 25C/ 60%
rel ative hy %Stpg crabsh: Q@é‘éd{é@ﬁlﬁohgnﬁMyctl on seal ed high density
pol yet hyl ene bo f HDPE) wi t
Clrcumferentlal Speed, 1d1e 76 m/s
5  Circumferential Speed, under load: 53 m/s
Motor rating input: 160 W

Motor rating output: 100 W

Milling Procedure (Coffee Mill)
10  Equipment: Cuisinart Model DCG-12BC (120V, 60Hz, 12W)
Number of units: Approximately 2 units for pellets, 1 unit for tablet (comparison)

Duration of Milling: 60 seconds

Grinding Procedure
15  Equipment: 8 oz Glass Mortar with Pestle
Number of doses: 2

Duration of grinding: 20 rotations

The dissolution results are summarized below in table 14-1a to c.
20
The poly(e-caprolactone) pellets were difficult to grind with a mortar and pestle. All
pellet samples fused/melted during milling. Dissolution results for the intact (Table
14-1a), milled (Table 14-1b) and ground (Table 14-1c) pellets are summarized
below. Figure 14-2 depicts the a) intact, b) milled and c) ground pellets. Figure 14-3
25  depicts the a) the example pellets milled in a coffee mill and b) a comparison tablet
without poly(e-caprolactone) milled in a coffee mill. The composition and
preparation of the comparison tablet without poly(e-caprolactone) can be found in
WO 2008/023261 Example 14.5.



and wi thout desiccant. Assay Method The foll ow ng nethod was used to assay
the nmultiparticul ates described in the exanple. 1. Extraction Solvent: 1:2
m xt ure awetomidseizie and sinul ated gastric fluid w thourcenByn®sosd5G) . 2.
Anal yti cal Method: Reversed-phase high performance |iquid chromatography
(HPLC) on a Waters Atlantis dCl8 3.0 x 250 mm 5 mm col umm nmi nt ai ned at
60C using a nobile phase consisting_ g_ acetonitrile and potassi um phosphat e
nonobasic buffer at pH 3.0 with UV detection at 280 nm Flowrate 1.0

m /mnute. 3. Equipment Waters Alliance 2695 HPLC systemw th 2487

UV- Vi si bl e absorbance detector Stir Plate Degradation Products Method The
follow ng nmethod was used to determ ne the degradation products of
oxycodone HCO in the nultiparticul ates described in the exanple. Oxycodone

N-oxide is the only known degradat iTabletddact i ncluded in the %total
degradati on products.

Intact
Dissol Mean % Released (n=3)
ution l1h 2h 3h 4h 5h 6h 8h 10h 12h | 18h | 24h

Media
SGF 16.1 25.0 329 40.1 46.7 527 62.9 71.1 77.8 91.2 97.8

SGF 32.0 49.0 62.2 71.9 79.0 84.2 91.2 95.2 97.5 99.2 99.0
with
40%

EtOH
Table 14-1b
5
Milled
Dissol Mean % Released (n=3)
ution 1h 2h 3h 4h 5h 6h 8h 10h 12h | 18h | 24h
Media
SGF 5.1 7.9 10.2 123 14.0 15.7 18.7 21.4 23.9 30.1 353
SGF 12.1 19.7 25.5 303 344 37.9 44.0 49.0 53.2 | 63.0 69.7
with
40%
EtOH
Table 14-1c¢
Ground
Dissol Mean % Released (n=3)
ution 2h [ 3h [ 4nh [ 5h | 6h 8h | 10h [ 12h [18h | 24h
Media
SGF 13.7 210 | 265 | 312 | 351 | 39.2 45.7 51.3 56.1 | 67.3 | 75.7

10  Stability Testing



Nor oxynor phone, oxynor phone, 10-hydroxyoxycodone, 6-a-oxycodol,

7, 8-hydro-8, 14-di hydroxycodei none, and hydrocodone whi ch are known process
i npuriti esocany/derzsdentified with this nethod but are netcTiBmioyd®dii n t he
cal cul ation of % otal degradation products.l. Extraction Solvent: 1:2

m xture acetonitrile and sinulated gastric fluid w thout enzynmes (SGF). 2.
Anal ytical Method: Reversed-phase hi g_perfor mance | i quid chromat ography
(HPLC) on a YMC-Pack ODS-AQ 4.6 x 250"nm 3 mm col unm mai nt ai ned at 60C
usi ng a nobil e phase consisting of acetonitrile and potassi um phosphate
nonobasic buffer at pH 3.0 with UV detection at 206 nm Flowrate |.O
m/mn. 3. Equi pment Waters Al liance 2695 HPLC systemw th 2487 UV-Visible
absor bance detector Waters Enpower Software Stir Plate Dissolution Method
|| The f ol Thedl ignmepeliot weas plasedion stabibiyt att2A8C/EH0Yexslagive brmadityt @dl) and

= ITE Sret | ﬁ@@giv@t ?A %X@%ﬁ%@g{eﬁ%%?ée%%i%?ﬁ&y&ﬂyfeﬁgbS%l%‘é*H—'lﬁPE)lwitﬁppar at us-

and without desiccant.

5  Assay Method
The following method was used to assay the multiparticulates described in the

example.

1. Extraction Solvent: 1:2 mixture acetonitrile and simulated gastric fluid
10 without enzymes (SGF).
2. Analytical Method: Reversed-phase high performance liquid chromatography
(HPLC) on a Waters Atlantis dC18 3.0 x 250 mm, 5 pm column maintained
at 60°C using a mobile phase consisting of acetonitrile and potassium
phosphate monobasic buffer at pH 3.0 with UV detection at 280 nm. Flow
15 rate 1.0 ml/minute.
3. Equipment
Waters Alliance 2695 HPLC system with 2487 UV-Visible absorbance
detector
Stir Plate
20
Degradation Products Method
The following method was used to determine the degradation products of oxycodone
HCI in the multiparticulates described in the example. Oxycodone N-oxide is the
only known degradation product included in the % total degradation products.
25  Noroxymorphone, oxymorphone, 10-hydroxyoxycodone, 6-a-oxycodol, 7,8-hydro-8,
14-dihydroxycodeinone, and hydrocodone which are known process impurities can
be identified with this method but are not included in the calculation of % total

degradation products.



2. Sanpling Tine- Generally, 1 hour, 2 hrs., 4 hrs., 8hrs., 12 hrs., 18
hrs. and 24 hrs. 3. Media - 900 ml Sinulated Gastric Fluid w thout enzyne
(SGF). 4.wénalywsereal Met hod - Rever sed- phase hi gh perf organsmobiayid

chr omat ogr aphy (HPLC) on a Waters Atlantis dC18 3.0 x 250 mm 5 nm col umm
mai nt ai ned at 60C using a nobil e phase consisting of acetonitrile and

pot assi um phosphat e nonobasi ¢ buffer at pH 3.0 with UV detection at 230 nm
Flow rate 1.0 ml/m nute. Equi pnent V\agers Al'liance 2695 HPLC systemwi th
transfer nodul e and 2487 UV-Visi bl e absorbance detector Waters Enpower
Sof t ware Hanson SR8 Pl us Dissolution Bath The assay, inpurities and

di ssolution (Method I1) results are summari zed in Tables 14-2 and 14-3
after one nmonth at 25C/ 60% RH and 40C/ 75% RH with and wi t hout desiccant.
Table 14-2 < LOQ= Less Than Limt of QJantitation 0 1%able 14-3 Snual |

Vol ure Bxtract | an T6RH 08, Ihe SHLLAR Lot NSRSk k0 1 5 ™

pellets usin
without enzymes (SGF).

2. Analytical Method: Reversed-phase high performance liquid chromatography
5 (HPLC) on a YMC-Pack ODS-AQ 4.6 x 250 mm, 3 pm column maintained

at 60°C using a mobile phase consisting of acetonitrile and potassium
phosphate monobasic buffer at pH 3.0 with UV detection at 206 nm. Flow
rate 1.0 ml/min.

3. Equipment

10 Waters Alliance 2695 HPLC system with 2487 UV-Visible absorbance

detector
Waters Empower Software
Stir Plate

15  Dissolution Method 11
The following method was used to test the dissolution of the multiparticulate stability

samples described in the example.

1. Apparatus- USP Type I (Baskets), 100 rpm at 37°C.
20 2. Sampling Time- Generally, 1 hour, 2 hrs., 4 hrs., 8hrs., 12 hrs., 18 hrs.
and 24 hrs.
3. Media - 900 ml Simulated Gastric Fluid without enzyme (SGF).
4. Analytical Method — Reversed-phase high performance liquid
chromatography (HPLC) on a Waters Atlantis dC18 3.0 x 250 mm, 5 um
25 column maintained at 60°C using a mobile phase consisting of
acetonitrile and potassium phosphate monobasic buffer at pH 3.0 with UV

detection at 230 nm. Flow rate 1.0 ml/minute.



et hanol was eval uated at roomtenperature. Small Volume Extraction Method
1. Extraction Solvent: 30 m Absol ute Anhydrous Ethanol 2. Nunber of Units:
Appr oxi mawel2g16d33128 Shaki ng Ti me: lhour 4. Diluting Sol veotriBXioseleuie
Anhydrous Ethanol 5. Analysis: UV/Visible Spectrophotoneter (wavel ength 240
nm 6. Equi prent Agilent 8453 UV/ Vi s Spectrophotoneter with ChenfStation

Sof tware Hew ett-Packard Vectra Conp $§r/Wndows XP Hellma 10 mm Quartz
Cell Burrell Mdel 75 Shaker The results are summarized in Table 14-4. An
average of 5.6 % oxycodone HO was extracted. CLAIMS 1. A solid oral
extended rel ease pharnmaceutical dosage form conprising a nelt formed nulti
particul ate extended release matrix formul ation, conprising at |east one
pol y(e-caprol actone), and at | east one active agent. 2. The solid oral

ext ended r Eqeigseenghar naceuti cal dosage formof claim1,

Waters Alliance 2695 HPLC system with transfer module and 2487 UV-Visible
absorbance detector

Waters Empower Software

5  Hanson SR8 Plus Dissolution Bath

The assay, impurities and dissolution (Method IT) results are summarized in Tables

14-2 and 14-3 after one month at 25°C/60% RH and 40°C/75% RH with and without

desiccant.
10
Table 14-2
Assay and Total Impurities Results
Method | Initial 1-Month, 1-Month, 2-Month, 2-Month,
25°C/60% RH 40°C/75% RH 25°C/60% RH | 40°C/75% RH
Without With Without With With- With With- With
Desicca | Desicca | Desiccant | Desicca out Desicea out Desic-
nt at nt Desicca nt Desic- cant
nt cant

Avg, % Assay 99.33 98.46 99.34 98.78 99.48 99.02 99.62 99.23 99.32

Oxycodo

ne HCl

(n=2)

% Total Degra- <LOQ | <LOQ | <LOQ <LOQ <1L0Q | <LOQ | <LOQ | <LOQ | <LOQ

Degrada dation

tion Products

Products

(n=1)

< LOQ= Less Than Limit of Quantitation =0.1%

15



wherein the nelt is formed by an extrusion nmethod. 3. The solid oral

ext ended rel ease pharmaceutical dosage formof claiml1l, wherein the nelt is
fornmed bywe 20rsi3erzg net hod. 4. The solid oral extended rpelraBm®9/006917
pharmaceuti cal dosage formof claiml, wherein the nelt is forned by an
injection nolding nethod. 5. The solid oral extended rel ease pharnmaceuti cal
dosage form according to any one of&gJainB 1 to 4, wherein at |east one

pol y(e-caprol actone) has an approxi nate nunber average nol ecul ar wei ght of
at | east about 10,000. 6. The solid oral extended rel ease pharnmaceuti cal
dosage formaccording to any one of clainms 1 to 4, wherein the at |east one
pol y(e-caprol actone) has an approxi mate nunber average nol ecul ar wei ght of
at | east about 37,000.7. The solid oral extended rel ease pharnmaceuti cal
dosage form according to any one ofTalllal48 1 to 4, wherein the at |east one
pol y(e-caprol actone) has an approxi mate nunber average nol ecul ar wei ght of
bet ween about 10,000 to about 80,000. 8. The solid oral extended rel ease

phar maceut i cal[ dosage form agcor di Ng bisoRfiyn Re@ltqMethbamyns 1 to ¥, wherein
the at |east gnre—poly{e-caprglactoner—has anapproxifrate nufber| average
nol ecul ar wei dht of between about 37, 000 % AR5 %50 000. 9. The sol id
oral extended [Mhobamdledrhar macdut i ¢ahs dodhige | by m #deor Hitfig| ¥d=apy

SGF (Initial, n=6) 17 42 66 81

SGF (1-Month 25°C/ 60% 16 25 40 63 79 92 99

RH without desiccant, n=3)

SGF (1-Month 25°C/60% | 17 25 41 64 80 93 99

RH with desiccant, n=3)

SGF (1-Month 40°C/ 75% 16 26 42 65 80 93 99

RH without desiccant, n=3)

SGF (1-Month 40°C/75% | 16 25 41 63 79 92 98

RH with desiccant, n=3)

SGF (>-Month 25°C/ 60% | 17 25 41 64 79 92 99

RH without desiccant, n=6)

SGF (2-Month 25°C/ 60% | 17 26 41 65 80 94 100

RH with desiccant, n=6)

SGF (>-Month 40°C/ 75% | 16 25 40 63 78 91 98

RH without desiccant, n=6)

SGF (2-Month 40°C/75% | 17 26 42 65 81 94 100

RH with desiccant, n=6)

Small Volume Extraction Testing

5  The extraction of oxycodone HCI from 1.5 mm pellets using absolute anhydrous

ethanol was evaluated at room temperature.

Small Volume Extraction Method

Extraction Solvent: 30 ml Absolute Anhydrous Ethanol
10 Number of Units: Approximately 2
Shaking Time: 1 hour

Diluting Solvent: Absolute Anhydrous Ethanol

ok » D=

Analysis: UV/Visible Spectrophotometer (wavelength 240 nm)



one of clainms 1 to 4, conprising at least a first poly(e-caprolactone) with
an approxi mate nunber average nol ecul ar wei ght of between about 10,000 and
about 25,W0Qomnd2essecond pol y( e-caprol actone) w th anpreppBzxd/wdeE nunber
aver age nol ecul ar wei ght of between about 37,000 and about 80,000. 10. The
solid oral extended rel ease pharnmaceutical dosage form according to any one
of clainms 1 to 9, wherein poly(e-ca (Plactone) is present at an anount of
at | east about 50 weight-% of the extended release matrix fornulation. 11.
The solid oral extended rel ease pharmaceutical dosage form according to any
one of clains 1 to 9, wherein poly(e-caprolactone) is present at an anount
of at |east about 60 wei ght-% of the extended release matrix formulation.
12. The solid oral extended rel ease pharnmaceutical dosage form according to
any one of chaiBguipmest 9, wherein pol y(e-caprol actone)is present at an

armount of between_about 5 nd. about 90 wei ght -% of,, t.he .ext ended rel ease
matri x formul at‘ﬁ%‘#ﬁnﬁf"ﬁﬂ-&/@’élﬁpﬁaﬁq LS Cﬂgrpé‘gbgn Bﬂéwgn%ceuti cal

dosage f or m ac g Qe LadSARd CAhuRrAVABAG AT claims 1 to 4, wherein the
| east one pol y(e-caprolactone) has an approxi mate nunber average nol ecul ar
wei ght of bet weldellmbd0immBQuatoCeld about 80,000 and is present at an anount
of between abo 5 t .90 wei ght-% of the extended rel ease matri x
formul ati on. 1zéw$%éﬁgg*ng%W§PTextended rel ease pharnmaceuti cal dosage form
according to any one of clainms 1 to 13, wherein the nulti particul ates have

a dianeter in the range of
The results are sgmmarized in Table 14-4. An average of 5.6 % oxycodone HCI was

extracted.

10



about 0.1 to about 3 mm 15. The solid oral extended rel ease pharnmaceuti cal
dosage form according to any one of clains 1 to 14, wherein the extended
rel ease mmbnrow/dorsul ati on further conprises at | east omreTpBigebdsyiene
glycol. 16. The solid oral extended rel ease pharnmaceutical dosage form
according to claim15, wherein the polyethylene glycol is present at an
amount of between about 1 and about_ g0 weight-% 17. The solid oral extended
rel ease pharmaceuti cal dosage form according to any one of clains 1 to 16,
wherein the extended release matrix fornulation further conprises at |east
one hi gh nol ecul ar wei ght pol yet hyl ene oxide. 18. The solid oral extended
rel ease pharnaceuti cal dosage formaccording to claim 17, wherein high

nol ecul ar wei ght pol yet hyl ene oxi de has a nol ecul ar wei ght of between about
1, 000, 000 and about 10, 000, 000, bas€&d.AkMSheol ogi cal neasurenents. 19. The
solid oral extended rel ease pharnmaceuti cal dosage form according to any one
of clains 17 and 18, wherein high nol ecul ar wei ght polyethylene oxide is

present at an. apouhl opdl cRehMeERIAROMHarBacbcaAkPEAgeIormiei ght - % 20. The
solid oral extended rel ease pharnmaceuti cal dosa?e form according to any one

of clains eqmpusinga mghdpened muli pastisuiate exieadedjelegsn mpsKfepiaife oxide is
used V\/ng Chc&%ﬁriﬁﬁgen screened with a screen with a size of 1/10 or | ess of
t he average

at least one poly(e-caprolactone), and

at least one active agent.

2. The solid oral extended release pharmaceutical dosage form of claim 1,

10  wherein the melt is formed by an extrusion method.

3. The solid oral extended release pharmaceutical dosage form of claim 1,

wherein the melt is formed by a casting method.

15 4. The solid oral extended release pharmaceutical dosage form of claim 1,

wherein the melt is formed by an injection molding method.

5. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 4, wherein at least one poly(g-caprolactone) has an approximate

20  number average molecular weight of at least about 10,000.

6. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 4, wherein the at least one poly(g-caprolactone) has an
approximate number average molecular weight of at least about 37,000.

25



dianeter of the resulting nelt fornmed nulti particul ate extended rel ease
formulation. 21. The solid oral extended rel ease pharnaceutical dosage form
accor di ngvoeosmps2ge of clains 17 to 19, wherein a hi ghprowhBmod/essovei ght
pol yet hyl ene oxide is used which has been screened with a 100 US nesh
screen or a finer screen. 22. The solid oral extended rel ease

phar maceuti cal dosage forn1accordin99§9 any one of clains 1 to 21, wherein
the extended rel ease matrix forrmulati‘on further conprises at | east one

pol oxanmer. 23. The solid oral extended rel ease pharnaceutical dosage form
according to any one of clainms 1 to 22, wherein active agent is an opioid
anal gesic. 24. The solid oral extended rel ease pharnmaceutical dosage form
according to claim 23, wherein the opioid analgesic is selected fromthe
group of al f &nt & $olidairhlydxpended nddeasa bpdrappradicakdosags fosmiagberding to any

benzyl hi bezi.trgm de, . b hi but . .clonit ,
coer no. " GBS db GBREIET PR RY CoHESHET PRI AR NG, f amor phone.
di hydr ocodgiExinfdid MAKIRIRLER kol RERERAESH bettdROaP B0 to about

di et hyl t hi'ar nbut ene, di oxaphetyl butyrate, dipipanone,

ept azoci ne$@bbdhept azi ne, et hyl net hyl t hi anbut ene, et hyl nof hi ne,

etoni tazene, etorphine, dihydroetorphine, fentanyl and derivatives,

hydr ocodone, hydronor phone, hydroxypet hi di ne, isonmethadone, ketobeni done,

evorphancl | exppneneH MO PRAN e Lot AL A0 i TRRSLL R TR\
ni conor phi Bge oMNA4HRVO0 R &Melein RMIRhRAME HBly(£Had2b61bioRe) has an
approximate number average molecular weight of between about 37,000 and about
80,000.
10

9. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 4, comprising at least a first poly(e-caprolactone) with an
approximate number average molecular weight of between about 10,000 and about
25,000 and a second poly(e-caprolactone) with an approximate number average

15  molecular weight of between about 37,000 and about 80,000.

10. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 9, wherein poly(e-caprolactone) is present at an amount of at least

about 50 weight-% of the extended release matrix formulation.

20
11. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 9, wherein poly(e-caprolactone) is present at an amount of at least
about 60 weight-% of the extended release matrix formulation.
25 12. The solid oral extended release pharmaceutical dosage form according to any

one of claims 1 to 9, wherein poly(e-caprolactone)is present at an amount of between

about 50 and about 90 weight-% of the extended release matrix formulation.



nal buphene, nor nor phi ne, norpi panone, opium oxycodone, oxynorphone,

papaver etum pentazoci ne, phenadoxone, phenonorphan, phenazoci ne,

phenoper iwoneiloeesnodi ne, piritran de, propheptazine, pPCoTBLOD/N06917
properidi ne, propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically
acceptabl e salts, hydrates and sol vates thereof, and m xtures of any of the
foregoing. 25. The solid oral extenggg_release phar maceuti cal dosage form
of claim 24, wherein the opioid analgesic is selected fromthe group of
codei ne, norphi ne, oxycodone, hydrocodone, hydronorphone, or oxynorphone or
pharmaceutically acceptable salts, hydrates and sol vates thereof, and

m xtures of any of the foregoing. 26. The solid oral extended rel ease
pharmaceuti cal dosage form of claim25, wherein the opioid analgesic is
oxycodone hydrochl ori de and the dosage form conprises fromabout 5 ng to
about 500 ng of oxycodone hydrochl oride. 27. The solid oral extended

rel ease phar mac®h¢ salal ordbsageletl o¢lease hhansicentRA] dedage &irm dcherdtgstage f or m
conprises 5 ny, 7.5 ng, 10 ngy, 15 ,, 20. ng, , 30, , .40 45 50 nyg,
50 g, or ORinE e IS 1706 Wikt tilsarhyrs ol eatbagne tas

hydr ochl or | N8R, BA%8 meTeod kel dosage
form of cIg?%ﬂgégn&%ereiﬁ&fﬁgggﬁ?gﬁﬁhgﬁgﬁgggﬁi IS g£§%§d6§e hydr ochl ori de
havi ng & 14bdw 800%0 cod & preseat htsansimaht dEtwedreaboabdUand@oypM preferably of

| e55 Than about 12 BRI 85 MRnAPR Yk daRM | €55 than about 5 ppm o

14. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 13, wherein the multi particulates have a diameter in the range of

10  about 0.1 to about 3 mm.

15. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 14, wherein the extended release matrix formulation further

comprises at least one polyethylene glycol.

15
16. The solid oral extended release pharmaceutical dosage form according to
claim 15, wherein the polyethylene glycol is present at an amount of between about 1
and about 20 weight-%
20 17. The solid oral extended release pharmaceutical dosage form according to any

one of claims 1 to 16, wherein the extended release matrix formulation further

comprises at least one high molecular weight polyethylene oxide.

18. The solid oral extended release pharmaceutical dosage form according to
25  claim 17, wherein high molecular weight polyethylene oxide has a molecular weight
of between about 1,000,000 and about 10,000,000, based on rheological

measurements.



29. The solid oral extended rel ease pharnaceutical dosage form of claim 25,
wherein the opioid anal gesic is oxynorphone hydrochl oride and the dosage

f or m conpwogenyderes about 1ng to about 500 ng of oxynor powns2doydssochl ori de.
30. The solid oral extended rel ease pharmaceutical dosage form of claim 29,
wherein the dosage formconprises 5 ng, 7.5 ng, 10 ng, 15 ng, 20 ng, 30 nyg,
40 ng, 45 ngy, 50 ng 60 ng, or 80 ng, PO ngy, 100 ng, 120 ng or 160 ny of
oxynor phone hydrochl oride. 31. The sofid oral extended rel ease

phar maceuti cal dosage form of claim 25, wherein the opioid analgesic is
hydr onor phone hydrochl ori de and the dosage form conprises from about 1ng to
about 100 ng of hydronor phone hydrochloride. 32. The solid oral extended
rel ease pharmaceutical dosage form of claim 31, wherein the dosage form
conprises 2 ng, 4 ng, 5 ng, 8 ng, 12 ng, 15 ny, 16 ng, 24 ng, 25 ny, 32 ny,
48 mg, 50 ngy, 64 ng or 75 ng of hydronorphone hydrochl oride. 33. The solid
oral extended 9 gheas&l phbstackdtdiesat pHasmgeuticat dosage fomp agnerdofg tolaayns 1 to

32, which contains active in_imediate . re se for solid I
ext ended r eneakdal éﬂﬁ@éé@tﬁ@@@“ﬂ%g%ﬂgm¥BLﬁ1 ﬁ@@?neﬁﬁg?é?n thgrgane

or di T er effesaflal fadld to?fb@{v@eehab@ﬁtseaa%goﬁ@se@&gh@%d in imediate rel ease
fornms. 35. e So oral extended rel ease pharnmaceutical dosage form

accordifig to any

20. The solid oral extended release pharmaceutical dosage form according to any
one of claims 17 to 19, wherein a high molecular weight polyethylene oxide is used
which has been screened with a screen with a size of 1/10 or less of the average

diameter of the resulting melt formed multi particulate extended release formulation.

10
21. The solid oral extended release pharmaceutical dosage form according to any
one of claims 17 to 19, wherein a high molecular weight polyethylene oxide is used
which has been screened with a 100 US mesh screen or a finer screen.
15 22. The solid oral extended release pharmaceutical dosage form according to any

one of claims 1 to 21, wherein the extended release matrix formulation further

comprises at least one poloxamer.

23. The solid oral extended release pharmaceutical dosage form according to any

20  one of claims 1 to 22, wherein active agent is an opioid analgesic.

24. The solid oral extended release pharmaceutical dosage form according to
claim 23, wherein the opioid analgesic is selected from the group of alfentanil,
allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide, buprenorphine,

25  butorphanol, clonitazene, codeine, desomorphine, dextromoramide, dezocine,
diampromide, diamorphone, dihydrocodeine, dihydromorphine, dimenoxadol,

dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocine,



one of clainms 1 to 34, wherein the dosage form provides rel ease rates of
the active agent in-vitro when neasured by the USP Basket Method at 100 rpm
at 900 mwei2owiwted gastric fluid at 37 C, between aboutrctiaBmode@ats about
55 % (by wt) active agent released after 1 hour, between about 25 % and
about 65 % (by wt) active agent released after 2 hours, between about 45 %
and about 85 % (by wt) active agent_{)gl eased after 4 hours and between
about 55 % and about 95 % (by wt) active agent rel eased after 6 hours. 36.
The solid oral extended rel ease pharmaceutical dosage form of claim 35,
wherein the active agent is oxycodone hydrochl oride. 37. The solid oral

ext ended rel ease pharmaceuti cal dosage form of claim 35, wherein the active
agent is hydronorphone hydrochloride. 38. The solid oral extended rel ease
phar maceut ethaheptirsimg ethiybnethylthizthiaitene3 Sthylhenpbing, ¢theitazend, gorplyent i s

oxynor phone,_ hydrochl.oride. 39. The soli ral . extended rel ease

phar maceut &’@é{ TOg{PERHRe: fmtﬁ?yiéﬁ%gﬂi‘ V?Sogﬁﬁvc%choéleo ydg?rgi) %%t 0 34, wherein
the dosagep g6 REANINESSothehSRHE, KadiREni@ne, oRhhyeleRgtithadylmyiphes, when
measur ed byglth?%’isp Ba}’s_ket Met ho’d at 100 rpm a?hQOO m sinmul ated gastric
fluid at 3iofetubmeperidiaboueptazingk metzedivg mettadoppymeipyorn BITRENGgent

rel eased after .2 hour,. about 40. % and 5 % i agent

rel eas eg afEPbELS, BReEIng HCOmOTPRIDS I%%l@fg&%%%ﬁa’ %%ﬁﬁéd%e; nglg%qhglge’ agent

rel eased aﬁﬁlﬁﬁpk%%e,h@#%lgr;ﬂ‘ﬁhe, hbgimabid opiudl, oxxteivdebxyaloggvaephar naceut i cal

dosage form of claim39, .
papaveretum, pentazocine, phenadoxone, phenomorphan, phenazocine,

phenoperidine, piminodine, piritramide, propheptazine, promedol, properidine,
propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically acceptable salts,

10  hydrates and solvates thereof, and mixtures of any of the foregoing.

25. The solid oral extended release pharmaceutical dosage form of claim 24,
wherein the opioid analgesic is selected from the group of codeine, morphine,
oxycodone, hydrocodone, hydromorphone, or oxymorphone or pharmaceutically

15  acceptable salts, hydrates and solvates thereof, and mixtures of any of the foregoing.

26. The solid oral extended release pharmaceutical dosage form of claim 25,
wherein the opioid analgesic is oxycodone hydrochloride and the dosage form

comprises from about 5 mg to about 500 mg of oxycodone hydrochloride.

20
27. The solid oral extended release pharmaceutical dosage form of claim 26,
wherein the dosage form comprises 5 mg, 7.5 mg, 10 mg, 15 mg, 20 mg, 30, mg,
40 mg, 45 mg, 50 mg, 60 mg, or 80 mg, 90 mg, 100 mg, 120 mg or 160 mg of
oxycodone hydrochloride.
25

28. The solid oral extended release pharmaceutical dosage form of claim 27,

wherein the opioid analgesic is oxycodone hydrochloride having a 14-



wherein the active agent is hydronorphone hydrochl oride. 41. The solid oral
ext ended rel ease pharmaceuti cal dosage form according to any one of clains
1 to 40, wbeomio32128e dosage form provides an in-vitro dipesaBring/oosorat e,
when neasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m simul ated
gastric fluid conprising 40% et hanol at 37 C, characterized by the percent
amount of active agent released at I1yhour of dissolution that deviates no
nore than about 20 % points fromthe corresponding in-vitro dissolution
rate neasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m sinmul ated
gastric fluid at 37 C without ethanol. 42. The solid oral extended rel ease
phar maceuti cal dosage form according to claim41l, wherein the percent
anount of active agent released at 1 hour of dissolution deviates no nore
t han abouthytioxgcpdeinems: leve of Tisethen abent@S aipne prefenably afdess s 499HF naceut i cal

dosage form accardi t,0 one, of .cl ai 1to rejn qt dosage form
provi des aﬁ@mﬁiefsl&%‘ba%ﬂ??%p%?8“&?%%%?‘%&13 %n,rogfeg,sﬁgﬁgﬁblﬁé tred in a USP
Apparatus 1 (basket) at 100 rpmin 900 ml sinmulated gastric fluid at 37 C,
characterized by the percent anobunt of active agent released at 1 hour of

di ssol uti on bhatryRGHEaREextERIcARE ase PR HHica? BoSipP Ghrhit 6 cMigm3;0npar ed t o
the corresponding in-vitro dissolution rate neasured in a USP_ Apparatus 1

(baskety) awhdaelh thpopioid 20deesic ispxpmerpkonegasiredhiorideiang th daszeedoft hout
comprises from about 1 mg to about 500 mg of oxymorphone hydrochloride.

30. The solid oral extended release pharmaceutical dosage form of claim 29,
wherein the dosage form comprises 5 mg, 7.5 mg, 10 mg, 15 mg, 20 mg, 30 mg,
10 40 mg, 45 mg, 50 mg 60 mg, or 80 mg, 90 mg, 100 mg, 120 mg or 160 mg of
oxymorphone hydrochloride.

31. The solid oral extended release pharmaceutical dosage form of claim 25,
wherein the opioid analgesic is hydromorphone hydrochloride and the dosage form

15  comprises from about 1 mg to about 100 mg of hydromorphone hydrochloride.

32. The solid oral extended release pharmaceutical dosage form of claim 31,
wherein the dosage form comprises 2 mg, 4 mg, 5 mg, 8 mg, 12 mg, 15 mg, 16 mg,
24 mg, 25 mg, 32 mg, 48 mg, 50 mg, 64 mg or 75 mg of hydromorphone
20  hydrochloride.

33. The solid oral extended release pharmaceutical dosage form of any one of

claims 1 to 32, which contains active in immediate release form.

25 34. The solid oral extended release pharmaceutical dosage form of claim 33,
wherein the same or different active agents are in extended release and in immediate

release forms.



mlling.44. The solid oral extended rel ease pharnmaceutical dosage form
according to claim43, wherein the percent anount of active agent rel eased
at 1 hourwofodisnButi on i ncreases no nore than about 1@c¥mB2u0d/B069t5. The
solid oral extended rel ease pharnmaceutical dosage form according to claim
43, wherein the percent anmount of active agent released at 1 hour of

di ssol ution decreases when oral co red to the corresponding in-vitro

di ssolution rate measured in a USP Apparatus 1 (basket) at 100 rpmin 900
m sinul ated gastric fluid at 37 Cwithout mlling. 46. The solid oral
extended rel ease pharnmaceuti cal dosage form according to any one of clains
1 to 45, wherein the dosage formprovides after grinding an in-vitro

di ssolution rate, when neasured in a USP Apparatus 1 (basket) at 100 rpmin
900 m sinulated gastric fluid at 37 C, characterized by the percent anount
of active agent released at 1 hour of dissolution that increases no nore

t han about 285 %"limsdhﬁ&rad/reetendmmmamhammmmdrdoewcfnm ageording ite ary

di ssolution rate nmeasured in 5;%$? rat us

sket 100..rpmin 900

M si mul at@ Jasimsd e piy iheggin 3he %prgyl%lme G F 27e #ﬁ’ee Y oral
ext ended T gl ARG, RHIIRGRALIERDy HRIOGP BOGIMMERRQT 41100 i acb@) mI 46, wherein
t he percent® anount of active agent rel eased at 1 hour of dissolutjon
i ncreases simuhmedegastranflut ot 37 0 Wpusentabout 12.5 % and about 55 % (by wt) active

agent released after 1 hour, between about 25 % and about 65 % (by wt) active agent

released after 2 hours, between about 45 % and about 85 % (by wt) active agent

released after 4 hours and between about 55 % and about 95 % (by wt) active agent

released after 6 hours.

10

36. The solid oral extended release pharmaceutical dosage form of claim 35,

wherein the active agent is oxycodone hydrochloride.

37. The solid oral extended release pharmaceutical dosage form of claim 35,

15  wherein the active agent is hydromorphone hydrochloride.

38. The solid oral extended release pharmaceutical dosage form of claim 35,

wherein the active agent is oxymorphone hydrochloride.

20 39. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 34, wherein the dosage form provides release rates of the active
agent in-vitro when measured by the USP Basket Method at 100 rpm at 900 ml
simulated gastric fluid at 37 °C between about 10 % and about 30% (by wt) active
agent released after 2 hour, about 40 % and about 75 % (by wt) active agent released

25  after 8 hours and no less than about 80%(by wt) active agent released after 22 hours.



48. The solid oral extended rel ease pharnmaceuti cal dosage formaccording to
claim46, wherein the percent anount of active agent released at 1 hour of
di ssol ut iwo 2pa3earses when conpared to the correspondi ng@cirnBMiod/ @917

di ssolution rateneasured in a USP Apparatus 1 (basket) at 100 rpmin 900 m
sinmul ated gastric fluid at 37 C without grinding. 49. The solid oral

ext ended rel ease pharnmaceutical dosage form according to any one of clains
1 to 48, wherein the dosage formafter mlling provides an in-vitro

di ssolution rate, when neasured in a USP Apparatus 1 (basket) at 100 rpmin
900 m sinulated gastric fluid conprising 40% et hanol at 37 C,
characterized by the percent anount of active agent rel eased at 1 hour of
di ssolution that deviates no nore than about 20 % points fromthe

cor r espondi ng0i Thesdideraliessnled ietrase phamaeatigaletdsige fargbelagpdPat us 1

(basket) at_ 100 mjn 900. i mul at ed stric,fluid without ethanol at 37
C wi t hout Wh‘l‘rﬂnﬁéga%ﬁ? g 15@@8‘“8@310“%}2?%88@8@% ease pharmaceuti cal
dosage form according to claim49, wherein the percent anount of active
agent released at 1 hour of dissolution deviates no nore than about 10

“points. S1. gAheySQlijsdardtendtd fERE gh%&&%%ﬁidﬁhé&d&g@%ﬁﬂ SoRbrad@saagmyf or m
according to any one ofr clains 1 to 50, wherein the dosage formafter
grindi g pomvoiidsinarn fordly whersindhesdsisagd fonmrraoddesrein-via sigselytipy rafe,usp
Apparatus 1. (basket) . at rpmin 900,m . si sédd G.1fd:ui
Compr | 51 g HOBGRER I b o8 ReparanS ekt A1 ) Fpdficaod fur'sifued
gastric fluid comprising 40% ethanol at 37° C, characterized by the percent amount
of active agent released at 1 hour of dissolution that deviates no more than about 20
% points from the corresponding in-vitro dissolution rate measured in a USP

10  Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C without

ethanol.

42. The solid oral extended release pharmaceutical dosage form according to
claim 41, wherein the percent amount of active agent released at 1 hour of

15  dissolution deviates no more than about 10 % points.

43. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 42, wherein the dosage form provides after milling an in-vitro
dissolution rate, when measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml

20  simulated gastric fluid at 37° C, characterized by the percent amount of active agent
released at 1 hour of dissolution that increases no more than about 20 % points when
compared to the corresponding in-vitro dissolution rate measured in a USP
Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C without
milling.

25



percent anount of active agent released at 1 hour of dissolution that

devi ates no nore than about 20 % points fromthe corresponding in-vitro

di ssol ut iwo 20ats21asured in a USP Apparatus 1 (basket) patr/igfi@9ng@mi n 900
m sinul ated gastric fluid w thout ethanol at 37 C wi thout grinding.52. The
solid oral extended rel ease pharnmaceutical dosage form according to claim
51, wherein the percent anpbunt of a_c§g'_ve agent released at 1 hour of

di ssol ution deviates no nore than about 10 % points. 53. The solid oral
extended rel ease pharnmaceuti cal dosage form according to any one of clains
4 1 to 52, wherein the active agent is oxycodone hydrochloride. 54. The
solid oral extended rel ease pharnmaceutical dosage form according to any one
of clains 4 1 to 52, wherein the active agent is hydronorphone

hydr ochl ori de4. Bie sdlhieosblextendedirelexscephismagautios] séospem fort 8cRATdIRE Qosage

form accordi.n o any .one of clainms 4.1 tq 52 r e acty ent is
oXynor phon&alﬁgdlboc‘ﬁtf%?lfld@’? BRCenk 4Py 8# gFé‘éextag%ge%h%g%d;%epp O\zglr?ncggeuti cal
dosage f or mLdMhitfoR ih&eds8shs hyd thafl aBbiit! 110@ pafids.gr i ndi ng. 57. The solid oral
extended rel ease pharnaceutical dosage form according to claimb56, wherein

the dosage formis resistant to al cohol extraction. 58. A nmethod of
treatment wherein a solid oral extended rel ease pharmaceutical dosage form
accor disng t o 4anYhosaibbral|extended relsag7phasmaeriitinalsdesesel fom aceqrdingeiot of

gg: cn)i '([jo 2 Bahi @ t, B! ggrzeerﬁf ST §F Nchile J0RAAGeAsd B CPMRAL SES an
dissolution decreases when oral compared to the corresponding in-vitro dissolution
rate measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric
fluid at 37° C without milling.
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46. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 45, wherein the dosage form provides after grinding an in-vitro
dissolution rate, when measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml
simulated gastric fluid at 37° C, characterized by the percent amount of active agent

15  released at 1 hour of dissolution that increases no more than about 20 % points when
compared to the corresponding in-vitro dissolution rate measured in a USP
Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid at 37° C without
grinding.

20 47. The solid oral extended release pharmaceutical dosage form according to
claim 46, wherein the percent amount of active agent released at 1 hour of

dissolution increases no more than about 10 % points.

48. The solid oral extended release pharmaceutical dosage form according to
25  claim 46, wherein the percent amount of active agent released at 1 hour of

dissolution decreases when compared to the corresponding in-vitro dissolution rate



anal gesic. 59. Use of a solid extended rel ease pharnaceutical dosage form
according to any one of claims 1 to 57 for the manufacture of a nedi canent
conpri si ngoaommispdsor al ext ended rel ease pharnaceutical aosagmod/osens or the
treatment of pain, wherein the dosage form conprises an opi oid anal gesic.
60. Use of poly(e-caprolactone) as matrix formng material in the

manuf acture of a solid oral extende Oroe_l ease pharmaceutical dosage form
conprising an active agent selected fromopioids for inparting to the solid

e oral extended rel ease dosage formresistance to mlling. 61. A process of
preparing a solid oral extended rel ease pharnaceutical dosage form
conprising the steps of: - Melting and bl ending the pol y(e-caprol act one)

(PCL) and possible further ingredients except the active agent on a

ng_r mody Rembk:surelaliahéJ SR Appents Ur(basken gt 1@Dpm sl sigrugBedgastic Ryidt ure; -
ing the acfive agent t.o the mxture on the Thernodyne Hot Plate

(t enper at Lﬁ‘tg% ﬁ’&glogbﬁrd?&l% - about 1600C) until the m xture appeared

honbgeneous to obtain a blend; - Placing the nolten blend on a stainless

steel plate and pressing with a second stainless steel plate and cooling to

room t enper atygr f,d QAR FichdSd 8QLasWiphfinfhcBitk@Ndédak€ ke sscorinh to any
5  one of claims 1 to 48, wherein the dosage form after milling provides an in-vitro
dissolution rate, when measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml
simulated gastric fluid comprising 40% ethanol at 37° C, characterized by the percent
amount of active agent released at 1 hour of dissolution that deviates no more than
about 20 % points from the corresponding in-vitro dissolution rate measured in a
10 USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without
ethanol at 37° C without milling.

50. The solid oral extended release pharmaceutical dosage form according to
claim 49, wherein the percent amount of active agent released at 1 hour of

15  dissolution deviates no more than about 10 % points.

51. The solid oral extended release pharmaceutical dosage form according to any
one of claims 1 to 50, wherein the dosage form after grinding provides an in-vitro
dissolution rate, when measured in a USP Apparatus 1 (basket) at 100 rpm in 900 ml

20 simulated gastric fluid, comprising 40% ethanol, at 37° C, characterized by the
percent amount of active agent released at 1 hour of dissolution that deviates no more
than about 20 % points from the corresponding in-vitro dissolution rate measured in
a USP Apparatus 1 (basket) at 100 rpm in 900 ml simulated gastric fluid without
ethanol at 37° C without grinding.

25



- Pelletizing the sheet by cutting into pellets. 62. The process of claim
61, wherein the thickness of the sheet is approximately 2 nm and the
pel l ets haveomppersi mately 2 mmin length and wi dth. 63pcAviproog/ess1Of
preparing a solid oral extended rel ease pharnaceutical dosage form

conprising the steps of: - Screening active agent, roly(e-caprolactone) and
optional Iy other ingredients throughj@ # 20 US mesh screen;- Blending the
screened materials at anbient tenperature; - Extruding the screened and

bl ended materials in a twn screw extruder fitted wwth a die and set on
counter-rotation with zone (barrel) tenperatures ranged from about 18C to
about 110C to obtain stands; - Cooling the strands to anbient tenperature;
- palletizing the cool ed strands into pell ets. 64. The process of claim 63,
wherei n the $8|The eolid owsttextenelgd rreleases phasmasewiceludoseas R AgeordiBento

conpri ses hyl.ene oxi de an o] s¢r ed t hr ough
a # 100 Usaﬂ’élgﬁtlsc‘?’léeéﬁn fPﬁrg?n é@gmﬁ S%Fa}cQV ggn %lga%gd csiatrgllg)gge& °

plhar miCgU&ﬂlt@@hgtﬂﬁscﬁ@fatefsﬂdfhﬁﬁttﬁmﬂﬂbhel(ID%pomtrsocess according to any one of

cl ai ns o] :

5 53. The solid oral extended release pharmaceutical dosage form according to any

one of claims 41 to 52, wherein the active agent is oxycodone hydrochloride.

54. The solid oral extended release pharmaceutical dosage form according to any
one of claims 41 to 52, wherein the active agent is hydromorphone hydrochloride.

10

55. The solid oral extended release pharmaceutical dosage form according to any

one of claims 41 to 52, wherein the active agent is oxymorphone hydrochloride.

56. A solid oral extended release pharmaceutical dosage form which is resistant

15  to milling and grinding.

57. The solid oral extended release pharmaceutical dosage form according to

claim 56, wherein the dosage form is resistant to alcohol extraction.

20 58. A method of treatment wherein a solid oral extended release pharmaceutical
dosage form according to any one of claims 1 to 57 is administered for treatment of
pain to a patient in need thereof, wherein the dosage form comprises an opioid

analgesic.

25 59. Use of a solid extended release pharmaceutical dosage form according to any

one of claims 1 to 57 for the manufacture of a medicament comprising a solid oral
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extended release pharmaceutical dosage form for the treatment of pain, wherein the

dosage form comprises an opioid analgesic.

60. Use of poly(e-caprolactone) as matrix forming material in the manufacture of
a solid oral extended release pharmaceutical dosage form comprising an active agent
selected from opioids for imparting to the solid e oral extended release dosage form

resistance to milling.

61. A process of preparing a solid oral extended release pharmaceutical dosage

form comprising the steps of:

- Melting and blending the poly(s-caprolactone) (PCL) and possible further
ingredients except the active agent on a Thermodyne Hot Plate (temperature
range 90° - 160°C) to obtain a mixture;

- Adding the active agent to the mixture on the Thermodyne Hot Plate
(temperature range about 90° - about 160°C) until the mixture appeared
homogeneous to obtain a blend;

- Placing the molten blend on a stainless steel plate and pressing with a second
stainless steel plate and cooling to room temperature to obtain a sheet with a
given thickness; and

- Pelletizing the sheet by cutting into pellets.

62. The process of claim 61, wherein the thickness of the sheet is approximately

2 mm and the pellets have approximately 2 mm in length and width.

63. A process of preparing a solid oral extended release pharmaceutical dosage
form comprising the steps of:
- Screening active agent, poly(e-caprolactone) and optionally other ingredients

through a # 20 US mesh screen;
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- Blending the screened materials at ambient temperature;

- Extruding the screened and blended materials in a twin screw extruder fitted
with a die and set on counter-rotation with zone (barrel) temperatures ranged
from about 18°C to about 110°C to obtain stands;

5 - Cooling the strands to ambient temperature;

- palletizing the cooled strands into pellets.

64. The process of claim 63, wherein the solid oral extended release
pharmaceutical dosage form comprises polyethylene oxide and the polyethylene

10  oxide is screened through a # 100 US mesh screen or finer.

65. A solid oral extended release pharmaceutical dosage form obtainable by a

process according to any one of claims 61 to 64.

15



