WD 2005/ 097801 PCT/ US2005/ 010666 PROCESS FOR

PREPARI NG OXYCODONE HYDROCHLCRI DE HAVI NG LESS THAN 25
WOERMS/0940 HYDROXYCODEI NONE [ 0001] Thi s appl i cap€DmsS2005/010666

claims priority to U.S. Provisional Application No.

8 il ed February 1 L Si
PRECISERORPREE ARG X Robr One Y bR E ORI 8 iNG
U.S. Provisional A%EWZMPMO/GZO, 072, filed
Cct ober 18, 2004:HYDROKYSQODEINONEGp| i cati on No.
60/ 601, 534, filed August 13, 2004, and U. S

[000Rr @hissipphicdtioApfiine atiprty thidl.S ERoSBibndPApplidatied Ndar ch

60163 L7 LT o1 BB e ek PGBA RO HFEL 6

filed JANERY BOD008! BIL PréAsiBndA AR SN0 F M0, 012, Filkel QEBbEH
of 14- hydr oxycodei none i n"an oxycodone hydrochl ori de

18, 3904 i P onB ADKURDIN 0K T BIHIATE P 0UDZP04, and
0.5 SRR s L g AT e

hereBPirRbehoiREERY Ritérehde. t he CNS and ot her tissues. In nan,
oxycodone mmy produce any of a variety of effects

i ncl udi ng anal gesi a. [0004] Purdue Pharma L.P
currently sel | sFEEEDORIHEINSEERTHNcodone i n dosage
fornms containing 10, 20, 40, and 80 ngy oxycodone
[0002[]y adhe ]pfdsattiim:ltind eslatth® 4 pradess forardudiy ermavnt of 14-
0005]. U. S, Patent Nos. 5, 266,331; 5,508, 042;
hydrgxygcpgeigepe 1%’0‘”‘3(,08@‘6‘,‘%3@ Q?%g’éllds PEEPAROPA| ned rel ease
oxycodone fornul ati ons. [0006] Thebai ne, a conpound
derived from opi'um although having no nedici nal use
initself, BACKGROUBNDOETHE INVENEIONal in

thetjc schenmes fqr .t he. oduct j f d |
10003 Oy cadane Ava semigaihitic OBigIhanalgsio et Pxews o, asuyst efiest gt

speciBY, 4thAblel QPioill REcepRIOHURE CNE £d AKAGRERRE In man, oxycodone
14- hydr oxycodei none is the i nmedi ate precursor to

may pxgdisd eng of mvaiiesy of sif¢ntsnmsludingoaalgesip: hods of

oo}, Pt PRatm o) Bl Sl Rih R r R ek it BB
fonﬂ%onﬁirﬁn?l ©29, 30\¢nl)-88.mPakotloMhyHoddsridtdthder (HARAE

The oxidation of codeine to codeinone, an initial step
namg Pxykenky®t hesi s of opi um derivatives has been

10001 RPS 5k RS AT SR R 3591 Mg b B e
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[0006] Thebaine, a compound derived from opium, although having no medicinal use
in itself, is useful as a starting material in synthetic schemes for the production of
oxycodone. In other schemes, codeine can be utilized as the starting material for the
production of oxycodone. 14-hydroxycodeinone is the immediate precursor to
oxycodone in these schemes.
[0007] Methods of producing thebaine or 14-hydroxy substituted opium derivatives
have been reported, e.g. in U.S. Patent No. 3,894,026 and U.S. Patent No. 4,045,440.
[0008] The oxidation of codeine to codeinone, an initial step in the synthesis of opium
derivatives has been reported in EP 0889045, U.S. Patent No. 6,008,355 and in the J.
Am. Chem. Soc., 1051, 73, 4001 (Findlay).
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[0014] There is a continuing need in the art to provide an oxycodone hydrochloride
composition that contains reduced amounts of 14-hydroxycodeinone as compared to
compositions known in the art.

[0015] All references cited herein are incorporated by reference in their entireties for

all purposes.

OBJECTS AND SUMMARY OF THE INVENTION
[0016] It is an object of certain embodiments of the present invention to provide a

process for reducing the 14-hydroxycodeinone in an oxycodone hydrochloride



[0016] It is an object of certain enbodi nents of the
present invention to provide a process for reducing

w0 b@sadgrshy dr oxycodei none in an oxycodone hydr oR¢T/081008010666

2 WD 2005/ 097801 PCT/ US2005/ 010666 conposition to an
amgynt of |ess than 25 m | ess than about 15 pp
compesidon a1 ARG of %%%ﬁ? Bg PP %S theabaol pmn,d%tmm
abouﬂtqgipé)ln,lo} lés§ﬂ?a5a%gﬁte§%ptﬁ.f certain enbodi ments of the
present

Invention to provide a process for reacting
[00173n Tioix po otiEotofmseincampolsients nf thetpheseyttinvatilonrto pravideck

ol RS o0 O RS 9B0Rcgaid woder
condiftohie REM e 4R IoRPERIAE hy@BEh1bHd@ coARpRRRMBn K@y dn@ibunt of
about 15 ppm 1eSs than about 10 ppm or |ess than

14-hyfenycedaipme of deps ghani25 npe, dess thantboubbj pem, less thar abgus 10
e . f t h t i t 1 t . d
ppm o"Pf%S'Atglﬁ@% cilugrs&pﬁlﬁoprese” invention to provide an

oxycod ri de conposition having a

[001 84 1y drfoaabiscpofnertalieatboddinehte 9 tHel@eseAbinppiition t6S S
t han about 15 ppm | ess than about, 10 ppm_ or |ess
Provigaan oxtsedenedydseshlqrisls copppsitipg havipg adAdrydgssyeedeigme

leveg &f l%?édtﬂar? Qg’?gx?nfégg ﬁmaﬁ bbbt s B4k tﬂaﬁva%ggfo ﬁgpﬂxﬂ, or less than

rovide a procéss for preparrng an 0xyco
aboutysdspme.hl ori de conposition having a

4- hydr oxycodei nope | evel of |ess_than 25 m b
00191e T ey et B ruodimg i o6 I grsc fention t

- r A5 +: e
e i A B AP SR e B
14-hydrdxydedstuyanedeval of kessithan 3§ peed by rehetingeen @vycodmhelhasker

reducin onditions so as to .conver h .
compaSf GRS Htnsh iSRG g S RGHERE DB Promolsedehyfrgtion
of 8 QARERY d¥BRY-F,8-diffdroByRMIone fo l&h?dfo&ﬁé&l@iﬂoﬂe duih®SLE S

for preparing an oxycodone hydrochl ori de conposition
fornegiph agd ander rpdupinsarnd Hiong smas focparerpthell édwdroglieeremne to
oxvé gonprising reacti ng an oxycodone hydrochl ori de

y SR : ,
conposition having a 14-hydroxycodei none | evel of

[002070 1€ cérban ehBOdipimts, tdanvenaog id ditsesed tbatproedsi e prdparing an
anpunt of 14-hydroxycodei none to a_ level of |ess than

oxyeuslopphydrpelleridheempasiinn haxinggif-hydrexyqodginongpisel ofdess
thanépﬁ;r[p&) : rl::r%rh?ilﬁn% e@’?i &%xﬁo &@13&9&%}(1%16%0 okifiol hav'nﬁ g

ention 1s directed to an oxycodo
14-Hyddxychdeimonddevad opmwid tham 1 6Gppmginderlebnlditihne that caflecathee

e 25 (0 S e el
s 6y 850 94, A0 TR L nienton 1

[0021] In certain embodiments, the invention is directed to an oxycodone
hydrochloride composition having a 14-hydroxycodeinone level of less than 25 ppm,
less than about 15 ppm, less than about 10 ppm, or less than about 5 ppm.

[0022] In certain embodiments, the invention is directed to a process for preparing an
oxycodone hydrochloride composition having a 14-hydroxycodeinone level of less
than 25 ppm comprising subjecting an oxycodone hydrochloride composition having
a 14-hydroxycodeinone level of greater than 100 ppm to hydrogenation to an extent
that the amount of 14-hydroxycodeinone in the composition is reduced to an amount
of less than less 25 ppm, less than about 15 ppm, less than about 10 ppm, or less than
about 5 ppm.
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having a 14-hydroxycodeinone level of less than 25 ppm, less than about 15 ppm, less
than about 10 ppm, or less than about 5 ppm; and recovering the oxycodone
hydrochloride composition having a 14-hydroxycodeinone level of less than 25 ppm
by crystallization and removal from the solvent (e.g., by filtration).

[0027] In certain embodiments, the oxycodone hydrochloride composition of the
present invention has a lower limit of 0.25 ppm, 0.5 ppm, 1 ppm, 2 ppm or 5 ppm of

14-hydroxycodeinone.
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{0032] In certain embodiments, the invention is directed to a process for preparing
14-hydroxycodeinone comprising oxidizing a thebaine composition to form 14-
hydroxycodeinone composition, the oxidizing being performed at a suitable pH to
minimize or eliminate the production of 8,14-dihydroxy-7,8-dihydrocodeinone in the

14-hydroxycodeinone composition;
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[0037] In certain embodiments, the invention is directed to a process for preparing an
oxycodone hydrochloride composition comprising reacting in a suitable solvent an
oxycodone base composition with boronated polystyrene resin; and converting the
oxycodone base composition to an oxycodone hydrochloride composition.

[0038] In certain embodiments, the invention is directed to a process for preparing an
oxycodone hydrochloride composition having a 14-hydroxycodeinone level in an

amount of less than 25 ppm comprising combining hydrochloric acid and an
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material); or in bags of woven fabric generally referred to as flexible intermediate
bulk containers (FIBCs). Each of these approaches use various configurations of
liners, typically made of polyethylene or polypropylene, that fit within the corrugated
box, drum, or within the FIBC for preventing contamination of the product being
shipped. Preferably, these packaging approaches use containers configured to be
supported by and carried on pallets.

[0042] The term “ppm” as used herein means “parts per million”. As used to refer to
14-hydroxycodeinone, “ppm” means parts per million of 14-hydroxycodeinone in a

particular sample.
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[0048] Figure 3 depicts a separation of the system suitability testing solution of
Example 4.

[0049] Figure 4 depicts a HPLC chromatogram for the Working 100 PPM 140HC
Standard Solution of Example 4.

[0050] Figure 5 depicts typical HPLC chromatogram for the Oxycodone API Sample

Solution of Example 4.
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solvent; and the oxycodone hydrochloride composition having a 14-
hydroxycodeinone level of less than 25 ppm is isolated and removed, e.g., by
crystallization and filtration.

[0054] Hydrogenation of the 14-hydroxycodeinone in the processes of the present
invention can be accomplished by using, e.g., pressurized-catalytic hydrogenation or
catalytic transfer hydrogenation in an appropriate acid, e.g., acetic acid. A particular
hydrogenation reaction employs hydrogen gas or NaHPO, along with a palladium-
carbon catalyst. In certain embodiments, a hydrogen donor for use in the
hydrogenation of the 14-hydroxycodeinone can be selected from hydrogen, primary
and secondary alcohols, primary and secondary amines, carboxylic acids and their
esters and amine salts, readily dehydrogenatable hydrocarbons (e.g., lower alkyl-
substituted aromatic hydrocarbons such as ethylbenzene, diethylbenzene,

isopropylbenzene, diisopropylbenzene, o-ethyltoluene, m-ethyltoluene, p-
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the hydrogenation system. Depending on the hydrogenation conditions (e.g.,
temperature and pressure), the total reaction time to achieve the desired reduction in
14-hydroxycodeinone can be, e.g., from about 10 minutes to about 36 hours. The
hydrogenation of the 14-hydroxycodeinone can be carried out in the presence of a
noble metal catalyst. In certain embodiments, suitable catalysts can be selected from
Raney cobalt, Raney nickel, palladium on carbon, platinum on carbon, palladium on

alumina, platinum oxide, ruthenium on alumina, rhodium on alumina, or rhodium on

10
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an amount of greater than 1 molar equivalent as compared to the oxycodone free base.

In certain embodiments, the molar equivalent amount of hydrochloric acid can be
greater than about 1.2 molar equivalents or greater than about 1.4 molar equivalents.
In certain embodiments, the amount of hydrochloric acid can be about 1.5 molar
equivalents. The reducing conditions sufficient to drive the 14-hydroxycodeinone to
oxycodone can be provided, e.g., by a catalyst with a hydrogen donor.

[0062] Further, during salt formation, the rate of dehydration of 8,14-dihydroxy-7,8-
dihydrocodeinone to 14-hydroxycodeinone is reduced as the pH of the solution

11
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[0066] Another alternative process is directed to a process for preparing an
oxycodone hydrochloride composition comprising reacting an oxycodone base
composition with an acid having a higher pH than hydrochloric acid to form a
corresponding acid addition salt of oxycodone, and converting the acid addition salt

of oxycodone to oxycodone hydrochloride. In such an embodiment, the acid may be
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hydrochloride; and recovering an oxycodone hydrochloride composition having less
than 25 ppm 14-hydroxycodeinone. In preferred embodiments the contacting
substance can be a gel. In further embodiments, the contacting can comprise passing
a solution comprising the oxycodone hydrochloride composition through the
substance or can comprise forming a slurry with the oxycodone hydrochloride

composition and the gel.
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generate oxycodone hydrochloride composition having a 14-hydroxycodeinone level
in an amount of less than 25 ppm.

[0074] Another alternative process is directed to a process for preparing an
oxycodone hydrochloride composition having a 14-hydroxycodeinone level in an
amount of less than 25 ppm comprising combining hydrochloric acid and an
oxycodone base composition having an amount of 8,14-dihydroxy-7,8-

dihydrocodeinone in a solvent to form a solution; and lyophilizing the solution to
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. conbi ni ng hydrochloric_acid and, an )
disintegrants, preservatives, stabilizers, wetting agents, emulsifiers, salts for

influencing osmotic pressure buffers, coloring, flavoring and/or aromatic substances
and the like. The compositions intended for oral use may be prepared according to
any method known in the art and such compositions may contain one or more agents
selected from the group consisting of inert, non-toxic pharmaceutically acceptable
excipients which are suitable for the manufacture of tablets. Such excipients include,
for example an inert diluent such as lactose; granulating and disintegrating agents
such as cornstarch; binding agents such as starch; and lubricating agents such as
magnesium stearate. The tablets may be uncoated or they may be coated by known

techniques for elegance or to delay release of the active ingredients. Formulations for
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acld esters,
incorporated into a matrix along with the oxycodone or salt thereof.

[0081] The sustained release dosage form may optionally comprise particles
containing oxycodone having a 14-hydroxycodeinone level of less than 25 ppm. In
certain embodiments, the particles have a diameter from about 0.1 mm to about 2.5
mm, preferably from about 0.5 mm to about 2 mm. Preferably, the particles are film
coated with a material that permits release of the active at a sustained rate in an
aqueous medium. The film coat is chosen so as to achieve, in combination with the
other stated properties, desired release properties. The sustained release coating

formulations of the present invention should preferably be capable of producing a
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inipdesciuidk@pdeshaotbulyc Aulo, i MRy OUBIHS Pear et dp 2o Opadry”
colrr?nslesrc}aﬁy avai?ab?g Rom Colorcon, Inc.) may be added to the solution and the
solution mixed (e.g., for about 1 hour) prior to application of the same onto the beads.
The resultant coated substrate, in this example beads, may then be optionally
overcoated with a barrier agent, to separate the active(s) from the hydrophobic
sustained release coating. An example of a suitable barrier agent is one which

comprises hydroxypropylmethylcellulose. However, any film-former known in the
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Such formul ati ons can be prepared in accordance with
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polymer coating is sprayed on. A sufficient amount of the hydrophobic material to
obtain a predetermined sustained release of the agent(s) when the coated substrate is
exposed to aqueous solutions, e.g. gastric fluid, may be applied. After coating with
the hydrophobic material, a further overcoat of a film-former, such as Opadry®, is
optionally applied to the beads. This overcoat is provided, if at all, in order to
substantially reduce agglomeration of the beads.

[0088] The release of the agent(s) from the sustained release formulation of the

present invention can be further influenced, i.e., adjusted to a desired rate, by the
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set forth herein. The materials suitable for inclusion in a sustained release matrix may

depend on the method used to form the matrix.
[0096] For example, a matrix in addition to the oxycodone hydrochloride having a
14-hydroxycodeinone level of less than 25 ppm may include:

[0097] Hydrophilic and/or hydrophobic materials, such as gums, cellulose ethers,
acrylic resins, protein derived materials; the list is not meant to be exclusive, and any
pharmaceutically acceptable hydrophobic material or hydrophilic material which is

capable of imparting sustained release of the agent(s) and which melts (or softens to
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methacrylate copolymers. In other embodiments, the hydrophobic material is selected

from materials such as hydroxyalkylcelluloses such as hydroxypropylmethylcellulose
and mixtures of the foregoing.

[0103] Preferred hydrophobic materials are water-insoluble with more or less
pronounced hydrophilic and/or hydrophobic trends. Preferably, the hydrophobic
materials useful in the invention have a melting point from about 2530° to about

200°C, preferably from about 45°C to about 90°C. Specifically, the hydrophobic
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/1.0 . 1 h tent n sary. to be .
o BRSO3 15 0LE hpSHBE ' BB e
in the wemtix fﬁ?lmdlagﬁ%]zlg?ug e&%i'tibl!laﬂ,hyldguiﬁlobhaﬂnﬁtegiﬁ?_isfﬁt@luged, it is
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PrefﬁsﬁgFYOWE%n@mswa%@n# anthetigovares, iy wgidy E@raleohols, and

mixgilr?sc &f Yﬂé} Exbhée rl?xaﬁ{r%ésahfcﬁde%g%% gqaﬂ?aglﬁla vg%{,j ysaeieaggtﬁﬂ fnd

s and waxes, and stearyl ylene
steagil wiohsl. Thi3080]s 0t nteheiste bpekyln®vs, acrylic pol yners,

[010%? Q%:ei %alrthuFabrldrs%%ilbtlé r%a&ﬁ‘cp%oﬁl}rggs at least one water soluble
hydroxyalkyl cellulose, at least one Ci2-Csg, preferably Ci4-Cp, aliphatic alcohol and,
optionally, at least one polyalkylene glycol. The at least one hydroxyalkyl cellulose is
preferably a hydroxy (C; to Cg) alkyl cellulose, such as hydroxypropylcellulose,
hydroxypropylmethylcellulose and, especially, hydroxyethylcellulose. The amount of
the at least one hydroxyalkyl cellulose in the present oral dosage form will be
determined, inter alia, by the precise rate of oxycodone hydrochloride release
required. The at least one aliphatic alcohol may be, for example, lauryl alcohol,
myristyl alcohol or stearyl alcohol. In particularly preferred embodiments of the
present oral dosage form, however, the at least one aliphatic alcohol is cetyl alcohol or

cetostearyl alcohol. The amount of the at least one aliphatic alcohol in the present oral

21
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hydr ophobi ¢ and hydrophilic materials having
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Iy
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above, recise rate
extrogiom i Wehniqedo@enerally, melt-granulation techniques involve melting a

normally solid hydrophobic material, e.g. a wax, and incorporating a powdered drug
therein. To obtain a sustained release dosage form, it may be necessary to incorporate
an additional hydrophobic substance, e.g. ethylcellulose or a water-insoluble acrylic
polymer, into the molten wax hydrophobic material. Examples of sustained release
formulations prepared via melt-granulation techniques are found in U.S. Patent No.
4,861,598.
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may ﬁ@rﬂﬁ@z@fh@@fﬂée@ew fagR forparre E9pRited inpthepHandpook of
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fornulation known to those skilled in the art may be

Mer TR O P AR A58 o i g granut os T
[0119PTRE 'p?éﬂ}gatf’?ﬁl SERShitMIE B &lruded matrix according to the present

invention may, for example, include the steps of blending the oxycodone

hydrochloride having a 14-hydroxycodeinone level of less than 25 ppm together with
at least one hydrophobic material and preferably the additional hydrophobic material
to obtain a homogeneous mixture. The homogeneous mixture is then heated to a
temperature sufficient to at least soften the mixture sufficiently to extrude the same.
The resulting homogeneous mixture is then extruded to form strands. The extrudate is
preferably cooled and cut into multiparticulates by any means known in the art. The
strands are cooled and cut into multiparticulates. The multiparticulates are then

divided into unit doses. The extrudate preferably has a diameter of from about 0.1 to
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hydr ochl ori de having a 14- hydroxycodei none | evel of
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[0123] In one preferred embodiment, oral dosage forms are prepared to include an
effective amount of melt-extruded multiparticulates within a capsule. For example, a
plurality of the melt-extruded multiparticulates may be placed in a gelatin capsule in
an amount sufficient to provide an effective sustained release dose when ingested and
contacted by gastric fluid.

[0124] In another preferred embodiment, a suitable amount of the multiparticulate

extrudate is compressed into an oral tablet using conventional tableting equipment
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Handbook of Pharmaceutical Excipients, Anmerican

incindar warbinatieny gl smeltaxireded THeEgles MefrreEXtRings encapsulated.
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heat ed t erat ure fuff o o at Ieaist soften

confii rPemBiaten o | L aner el peidiaend s e ipahguiates to

achie®s @l dekindl dfpigpgeneous mi xture is then extruded to form
strands. The extrudate is preferably cool ed and cut

0128k manstanmlrnele@sﬂ foreslatipns of thegerasenk inventiomprelieratdy tslowly

el SIS 3L RO B bl g, B et

integfindl dl@:@dd ThesusihedieRasSe f&lﬁ: &Pthé Ut tmAe! firallatioass the
a dianeter of from about 0.1 to 24 WO 2005/097801

inventipn o b/ dterrds dor gkeuples bbmvfa’ﬁdlgpﬂl@vﬁﬁd@@tstvfé resindent, ie.,
hydgc%h%ﬁﬁ g{en&p% \QS{/?BQ GHe 'aﬁl%lull‘y of‘lﬁ astlcgzeat‘gr%mtwg % hydrophoblc

material, by the inclusion of additional ingredients or excipients, by altering the
method of manufacture, etc.

[0129] In other embodiments of the invention, the melt extruded material is prepared
without the inclusion of the oxycodone hydrochloride having a 14-hydroxycodeinone
level of less than 25 ppm, which can be added thereafter to the extrudate. Such
formulations typically will have the agents blended together with the extruded matrix
material, and then the mixture would be tableted in order to provide a slow release

formulation.
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time period of fromabout 8 to about 24 hours. [0120]
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: e L
beingepriotegiad: biidhe FRIFHS prAtinBc IR Hlsesed Anthse dawy the gasteinestinal
I - )
o A LNyt 3 AL HELI B, prsn
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agent _w thoyt .the nee f a heroni zation. step. .. .
phapio P AP oy B terBa e gl Fds Rstioptifsecid
esteRESHINROAT R4 laQd kRciede an effective anmpunt of

melt-extruded nmultiparticulates within a capsule. For

[0132] dnpsegaingprefsirad gmbpdimemis, e subistrateXe.gudatdet core bead, matrix

I\t i particul,ates b | aced .in a.gel atj apsul.e.
parefBle)" o SRy OB o g Eigp it af 1By G0 aBinone
leve$ B8 1e3b fiRd ZS%J@@&I%M)@S@CWW&H a95dRphabid maeidlaslkerdd Bom

gastric fluid. [0124] In another preferred enbodi nent,

(1) ag allgilecdiyiase i an eciytc palymer ari(fRmpixeugesathereof. The coating may
be applied in the form of an organic or aqueous solution or dispersion. The coating
may be applied to obtain a weight gain from about 2 to about 25% of the substrate in
order to obtain a desired sustained release profile. Coatings derived from aqueous
dispersions are described, e.g., in detail in U.S. Patent Nos. 5,273,760 and 5,286,493,
[0133] Other examples of sustained release formulations and coatings which may be
used in accordance with the present invention include those described in U.S. Patent
Nos. 5,324,351; 5,356,467, and 5,472,712.
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extrudate is conpressed into an oral tablet using

conventional tableting equipnent 25 WO 2005/097801
WEMDSEBO05/ 010666 usi ng standard techni ques. PCT/US2005/010666

Techni ques and conpositions for nmaking tablets

(conpressed and nol ded), capsules (hard and soft

gelatin) and pills are also described in Rem ngton's

Phar maceuti cal Sciences, (Arthur GCsol, editor),

ALR¥DETII 0498, YMERE25] I n yet another preferred

enbodi nent, the extrudate can be shaped into tablets

[013i£] C$£Itulcfsw tllnateﬁalgi %ndquogmﬁerﬁ\b indudng, GBdy1¢Muldes Chrovide

, described in a ti onal detai | above.
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[0136] dwnicgrtain prefased eimbodigrmnts( 8, aceyliy. polyhenisi coggsisediofiont or

o ARG RSB sl B bR e A b mrs
wellM@bolvmex kidise C&nﬁ%é"&'és@hb&ﬂ% M XVE as ﬁﬂwmyxﬁenfearbopslymers
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[01301 Ixemdem ®NbLBLainby ddstrabile Niissoligion"Brohty i0fmayRBY T REEHAS, to
etc. [0129] In other enbodinents of the invention, the
incopporate g O FHe pamonigmethacrylaiseonodymers having differing physical

properties, such as different molar ratios of the quaternary ammonium groups to the
neutral (meth)acrylic esters.

[0138] Certain methacrylic acid ester-type polymers are useful for preparing pH-
dependent coatings which may be used in accordance with the present invention. For
example, there are a family of copolymers synthesized from diethylaminoethyl
methacrylate and other neutral methacrylic esters, also known as methacrylic acid

copolymer or polymeric methacrylates, commercially available as Eudragit® from
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be applied in the formof an organic or aqueous
sol ution or dispersion. The coating nay be applied to
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Triethyl citrate is an especially preferred plasticizer for the aqueous dispersions of
ethyl cellulose of the present invention.

[0144] It has further been found that the addition of a small amount of talc reduces
the tendency of the aqueous dispersion to stick during processing, and acts as a

polishing agent.
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I'nstance
Nos. 4,200,098 and 4,285,987.

[0147] In certain embodiments the drug layer may also comprise at least one polymer
hydrogel. The polymer hydrogel may have an average molecular weight of between
about 500 and about 6,000,000. Examples of polymer hydrogels include but are not
limited to a maltodextrin polymer comprising the formula (Cs Hj, Os),"H0, wherein
nis 3 to 7,500, and the maltodextrin polymer comprises a 500 to 1,250,000 number-
average molecular weight; a poly(alkylene oxide) represented by, e.g., a poly(ethylene

oxide) and a poly(propylene oxide) having a 50,000 to 750,000 weight-average
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100% Eudragit(r) RL, 50% Eudragit(r) RL and 50%

Eudragit(r) RS, and 10% Eudragit(r) RL:Eudragit(r)
wWORMSRESOf course, one skilled in the art w | PCT/US2005/010666
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carbdk@rhiéti@rlceﬂlﬁlosér%dﬁﬂi cérbd?ﬁ}feﬁﬁfldeﬁuﬁ)lsé Mitkivgfi d esters

such as triethyl citrate , trlbutyl citrate,

Cﬂbﬂanﬁmylﬁﬂﬂﬂhﬁﬁaaﬂoélunaﬁ@b@wﬁlmeyulpSQ, propyl ene gl ycol .

car BB AR A B oA o S PR RpBIE S o
carlﬁﬁdyyﬂhymyﬂtdxmthg‘fld:@hula& dddsastgixl fieihyRlydRSyipasigleiulose. The

sol utions |nclude yethylen | ycol s, propyl ene
osmppolygers wediipy he ﬁ@%ﬂ@nlosm@ﬁa Prospue gtadient

f
ek BB I SR 10 g e
thelebjf butlting and etgaadingesentosmotiehydrogel (also known as osmogel),

whereby they push the oxycodone hydrochloride having a 14-hydroxycodeinone level

of less than 25 ppm thereof from the osmotic dosage form.

[0149] The push layer may also include one or more osmotically effective compounds
also known as osmagents and as osmotically effective solutes. They imbibe an
environmental fluid, for example, from the gastrointestinal tract, into dosage form and
contribute to the delivery kinetics of the displacement layer. Examples of osmotically

active compounds comprise a member selected from the group consisting of osmotic
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[0144] It has further been found that the addition of
a small anmount of talc reduces the tendency of the
w@owsoersodi spersion to stick during processi ngPCHO005/010666
acts as a polishing agent. 30 WD 2005/ 097801
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hydsoeyrenylpgsbrlesdilosenser t , mi cr oporous member, or porous

conposition. The passageway can also include a
[016bjbheipasht g optionkdly may cempasechashtdrio volormnt walye.iBxamples

the fluid,enviro nt of use to dyce | east .ane .
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CoR2H FFBWRY, bkl d4IEDEIORoD N 1RO by, HIYEO! N6) 4 36d dye,Qkd ferric

pol y{ll actic) acid in the wall; a  gelatinous fi ?/arrent;
oxide, ygtlew fersigwuids Btapiiny dipxiflel cabeobloth, and sxligabl e

conpounds such as fluid-renovabl e pore-form ng
[0152]) Yheaputialdyde mayasalsol optisndltys campmisel ake sntidkidqus stoaiphitsty the

.can be..forned by | eachi a. compound .fromthe wall, .
oty in g5 ofome e St FRERELAS nplide i Sxdpor imited o
a nhdnbisek Q8Rctell FrdR AR %r&ijﬁ&&isﬁ@iﬁ% ro¥] R86:8icdhdi®NSCcBARM palmitate,

pore- passageway. The dosa orm can be manufactured

0S e
butylated briosyaniele: pasiagevel @ hnl % perben- i 4-hydloaynisole,

n [ urfaces.of the. do form. A . .
butgied” By dtor  Wiiind. oRtHe ifdercsrbasy, HitN Grogbslis abpidapogisium
sorbHt&,Cdodtigd Bisulfdtes. soBRine Mheti¥isulfate, Bdbbid Aid, pdififand&orbate,

. 4,063,064 and 4,088, 864. Passageways conpri si ng
vitaghiaEa reblrrdh G aisertiafy b Haheo alphaitsopkarab e Brvpylgallate

adapted as a rel easi ng-pore forned by aqueous |eaching
[0153] &@W@eal‘@maéllv@ agibedimmnts the desage frmi evanprises e domogenous

ool s AL OB o et e L o
lesd BYRR5vn, 8l flersiacdutically adcehbRBRt pdifed@l g/ MBdlyethylene oxide),
optionally a disintegrant (e.g., polyvinylpyrrolidone), optionally an absorption
enhancer (e.g., a fatty acid, a surfactant, a chelating agent, a bile salt, etc.). The
homogenous core is surrounded by a semipermeable wall having a passageway (as
defined above) for the release of the oxycodone hydrochloride having a 14-

hydroxycodeinone level of less than 25 ppm.

[0154] In certain embodiments, the semipermeable wall comprises a member selected
from the group consisting of a cellulose ester polymer, a cellulose ether polymer and a

cellulose ester-ether polymer. Representative wall polymers comprise a member
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hydrogel . The pol yner hydrogel may have an average
nmol ecul ar wei ght of between about 500 and about
WG2@809B00. Exanpl es of pol yner hydrogel s i nclRdEURIDS/010666
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crops@ﬁ,ﬁ@@@l?s%he%%&ng%gn%@qlégﬁ g@pnﬁéaopol bcﬂﬁfn s@%@ﬁ@aﬁfonate)

mol ecu ene ox
senmperpeablkee Icexstlatkedf poly(vlhglbgmzyﬂlpmmmél mnmuglm chloride); and
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/hr Hﬁﬁoﬁ Sidbrassceped hﬁtmoﬁ’;%e&‘@ t(ﬁ' Wlﬁﬂ@statﬁ:x lofl Q)sﬁl%f'f@ r Ibrékéﬁge Qifference
00, 000 aver age nol ecul ar’ wei ght, pol yet hyl ene oxi de

aCl”@SSnfbﬁ | ssnn@rmea’ole) owlb @ﬁhavmla@ermeéduhathe msgm jnvention are

fncfh 38 0 0 TR SIS &l G D TaRD By b A i i

HafdtodR off CohmdROPSI9Rherty Scatie TR afd W JWRo8 11977y OREAIPress,
osnopol yner carboxyalkylcellulose conpri ses a menber

Cleyelendt@2iof r om t he group consisting of al kal i
car boxyal kyl cel | ul ose, sodi um car boxynet hyl cel | ul ose,
[0156} bsesiriain erobedimeyiseptefdrately [the seiperstsdblermall is nontoxic, inert,

and’ SR s S steft RRCehentibal vy, dmingabn fiswenying g of the

drugalbesreal knibouitheaisy tlekdosa®) fodnQaprises a binder. An example of a
car boxynet hyl hydr oxyet hyl cel | ul ose,

bindeyr Bslides,nhithisdnesxlaited [te et ﬁ]@qr@@gtlgaﬂy acceptable vinyl polymer
AL SR PR B W RS TRRAAE'S «
meipbess sseletgl afibr@ntthe group consisting of poly—n—vmylamide, poly-n-
vinylacetamide, poly(vinyl pyrrolidone), also known as poly-n-vinylpyrrolidone,
poly-n-vinylcaprolactone, poly-n-vinyl-5-methyl-2-pyrrolidone, and poly-n-vinyl-
pyrrolidone copolymers with a member selected from the group consisting of vinyl
acetate, vinyl alcohol, vinyl chioride, vinyl fluoride, vinyl butyrate, vinyl laureate, and

vinyl stearate. Other binders include for example, acacia, starch, gelatin, and

hydroxypropylalkylcellulose of 9,200 to 250,000 average molecular weight.

34



across the sem perneable wall. The osnopol yners i nbi be
fluid into dosage form thereby swelling and

wexpanglisng as an osnotic hydrogel (al so known BG&T/US2005/010666
osnogel ), whereby they push the oxycodone
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r ylalyl cellul ose is represented by a nmenber
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limted to Food and Drug Adm ni strati
deSGIFiMG}l;eguéhSd%ﬁt@D&b fE15758) ue dye, FD&C No. 4 red

01§¥pricrER deShiplifn B8 R i hefh s5Biiop Gt SSine 1 iRostbries,
solmtmtﬁﬁum pRédedby HREEHion @ﬂﬁ'@% siérydakd, @K tmﬁ&mhg of the

inhibit the oxidation of in ients. Sone exanpl es
basg fang s bsseRinRastition Pl the drug e they supriogitery cbase intg the rectal

r t t corblc
PR R B 0 O WOHRYF RS R ARE S
basm "R}tusr ﬂleqfartﬁmdmduﬁpdsﬁbty sy tdéblé Mbeddin hﬁﬂjuﬁgﬁ(ﬁﬂbv&ma%amcular

hydr.oxyt ol uy sodi. um_i soascor bat e
drug FW;(F&S gﬁ%@@twmg&oasﬁﬁaﬁl%gq th Physiealarreperéigyipfithe drug. For
ex p?é“lfp%-@@luﬁl@ddrﬂ Wﬂf Ak ]%C‘aﬁlinfuﬁ{ %adﬁf ERb S e fluid, but drugs
pot assi um ascor b
thatzare hhkyrsbightly smiuble i ﬂmrl;pldb basg vl gradtitionatalibt iatohe egotd] fluid.
[013‘1]%%%5 Xfmeq g{flre%n% Tactors affecting the dissolution time (or release rate) of
the drugs are the surface area of the drug substance presented to the dissolution
solvent medium, the pH of the solution, the solubility of the substance in the specific
solvent medium, and the driving forces of the saturation concentration of dissolved
materials in the solvent medium. Generally, factors affecting the absorption of drugs

from suppositories administered rectally include suppository vehicle, absorption site

pH, drug pKa, degree of ionization, and lipid solubility.
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[0153] In certain alternative enbodi nents, the dosage
form conpri ses a honobgenous core conprising oxycodone
whyasoeishori de havi ng a 14- hydr oxycodei none | er€l/Us£005/010666

| ess than 25 ppm a pharnaceutically acceptable
optionally a

ol yet hyl ene 0xj de)
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H3geM erH@abHélpW%rWﬁﬂa 35, BEISi ROONEIS8,L & | B ané dE85),

rqreabl e cross-1inked pol yner forned
maﬁ&fa %} CI p t%llgﬁ of a pol yanion and a pol ycati on

[0188] Oitisee! mﬁﬁdactdiltlbhlﬁ ad®RpRble 051t basesBrh@y be substituted in
3, 276, 586; 541, 005; 3,541,0 3, 546, 876;
whelerfria pa 581 fbe BbPVarentionsd nepnsc, Boens Biglycsees Ade amount of

baséqwth% @hn@béit&gL{s%etégrﬁﬁﬁéat b}NﬁIe ﬁzelﬁe ?téal(:?lg@lﬂle(?tzﬁlg aciogage

Cross | ystyr enes; “sem per
formo Ithyg amdummoﬁb@see(reeg Salpimateptaed ;drug amdae@re’medmyg the amount of

crossl i nked y(vi nyl benzyl tr] ni um
SRR BEY JE3% 14 A28 HLPHEST e ehoRy R es b B S P dhe tota
folhti r 18:.8
oot 6 Sy L g BB e i
Suppsﬁmry ds grams sihouat @5 ffeerean te abadr 86k perchit, dbenweightrefilthee total

@Qf O her ﬁol nmers useful in the present invention
welgh of e SWPOSHiO®he art in U S. Patent Nos. 3,845,770

3,916, 899 and 4, 160, 020; and in

ADDITIONAL EMBODIMENTS
[0167] The oxycodone hydrochloride having a 14-hydroxycodeinone level of less
than 25 ppm may be used as a substitute for the oxycodone hydrochloride in any
existing commercial product such as, e.g., Tylox®, Roxilox®, Roxicet®, Percocet®,
Oxycet®, Percodan®, Roxycodone®, OxyContin® and OxyIR®. Such formulations
are listed in the PDR 58th Edition (2004) and the FDA Orange Book.

36



Handbook of Common Pol yners, Scott, J. R and W J.

Roff, 1971, CRC Press, Ceveland, Chio. [0156] In
weensadsoenbodi ments, preferably the sem per nmeRdi/eS24085/010666
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oo BRI ERETR ibahs " Ro Hapar ok s ovragen s

ventB@lScffﬂ@ndf OE ROIREOR kas @Bowed uwdopmbomwsﬂng&aﬂw be used
ng the manufacture of the dosagg formto prevent
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earate,’ steari c acl

cylmtlﬁaerl dlask (aqagxpe& iwtitin z0domdergser, @l r&ﬁr@geacauﬂosplﬁfd asxsechamcal
prylic aci d sodi um st ear yl rate, and

. ol t
S’ﬂrf?&gﬁérg? mﬁﬁa}qml@?ean afms@}nmw wﬁtl%ﬁrﬁegn itsplagay). The
Paﬂey&eé B RihSed Jvﬁﬁ dBbRRED twaterexp 9%&%&95&@6 to fhe 1 L flask

herapeutic nmposi tion co an anount
thr(mghcthﬁiﬁ)h@ h;lslmpropﬂmi (33d. mg)nwaﬂgaddedmthh yldsloanytthd enintme was

re-hg g;g aﬂ&%{nﬁﬁgﬁﬁ q}g%gq toz§s§oxge!5%)%tq1}%s 1(z)edt soh%io JiIHe
solRRINWAl doyle@RAtistirElRg tdh@vi mgcabvéﬁ@ h684 (ﬁl‘iba§ B P0d held at 0
aver agQ'Q)hrml ecul ar wei ght,

— 1T fari2@\Hogys: ridiei Qﬂmﬁ@lllh%d/mhé vsasztbeu)%lecfad & ayetion filtration

and'{?%rﬁl&gxévﬁﬁ m@@%&ﬁg\% é{'at h@\'/ ¥ s? ];u ﬁed rel ease

[01 7I]f".['®liremdv@ﬁ§‘(>p@(§pahbbfr&ﬁlq5i@dﬁct ithy @9 drdveiBiatdfil was transferred
formul ated as a_ phar rraceutl cal suppository for rectal

to aglyingidishyand iplaced imp v aaiurydesiceaior wifhan opgp poripiney 9f
500 ORISR0 A e Ry, sycniah. The

matPrisipadsathérodrial urkies vasunadatiel°€ase supposi t or y
II rX}JlI at_iopil IS, . .
[01 ZCi alysis of the dried material using the low 14-hydroxycodeinone method of

Example 4 below gave a result of 6 ppm of 14-hydroxycodeinone.
[0173] Analysis of the dried material using the method of Example 6 below gave a

result of <5 ppm of codeinone and 8 ppm of 14-hydroxycodeinone.
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described in, e.g., US. Patent No. 5,215,758. [0160]
Prior to absorption, the drug nust be in solution. In

w0 b@sogrsel of suppositories, solution nust be PCEUSMEE010666
by dissolution of the suppository base, or the nelting
of the base and subsequent partition of the drug from
t he suppository base i Jl; rectal fluid. The
absorption of the dr ugﬁﬁ&—ﬁﬁé body may be altered by
t he suppository base. Thus, the particul ar
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pressive id rthﬁgsot‘de wa$ hentsditofthe etnausphere ind hpdrdpergpessnsd ease e

h | | d
app Bt G E0 Arn S 28 eSSl Shltne JH pe AT he
solutnbﬁ V%%ﬁbfvbg to & Yc?fHonﬂﬁHiprQtur@n Ght Hﬁxﬁfé \Y/hé"& Ratehe

he saturation concentration of dissol ved
nethﬂyeﬁnuddlydrogﬁnatm wa oppfinuaveior 45 hGerser al |y, factors

o 8B 5 BRRRY R Rl B 5 DR Db e
merdBISRE ﬁftd) 8N IsjatkctePEYlindfidsl KR (e 6 cglqggeaaviﬂi‘a HigtillZ i RAd, a
and lipid solubility. 35 WO 2005/
mtrmwa@sgmbsrmmbamgq}ﬁmﬁr > Tiepesk thrswioednje.9ad @ chosen
prog A SRR LBy R Fed el bR o P BSRkny

watérd1 17aR] whizh dwvas add¢d toithal L figsk thronghatis fitteenbr anes,
nmelts or dissolves in rectal fluids, and is st bI

[01°%0] popgoranst de 6 oieRddedhiothe tﬂaﬁlﬁarﬁfffbﬁ BHixuge was heated to
boﬂ?‘(g)(g%: %STQ iﬁ Jl&fé Wit tlnérgéf 91{%}]& ?sroggg)taﬂolk'@ét&r

er I NSO

azedlﬁﬁae vea3ratiliee Srom fhatﬂa)tk aﬁuﬂdsosa»g haﬂ&iee@ téitectedo Préshe
group, consi sting. o i -. and trlglycerldes of

isopReRaRPLBa. Oghgeypdded apétﬂ%ﬂlé&l 1agion bead Was eagvied jod gaced

WlthC%gor{(fgngS [0164] In preparing the suppositories of
e present invention other excipients may be used.

[01 ) rThexaixplre waa coalrd nmi;h shmngﬁdmthmlﬁrgrtmomeo fC opa&r8 hours

(in€{ Shap) Bl 4 L0 %6 65 a0 hevens Ty Saffiped s Shasahen

coll@éﬂéﬁ ij QL[bti%fl ﬁlﬁlétldﬁecﬁ‘ﬁ Washb®fithn 09 ggﬁlc@fd' 95 s ?sB%(HpﬁnélRﬁater.
rectal and oral adnministration. [O

Theonatsmnltveeksldmed@mcubed In/Exanaplé dbl e rmno di - and

o BRI it B R BRI Rl Bt o

Example 4 below gave a result of < 5 ppm of 14-hydroxycodeinone.

[0179] Analysis of the dried material using the method of Example 6 below gave a

result of <5 ppm of codeinone and < 5 ppm of 14-hydroxycodeinone.
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trade nane Novata TM (types AB, AB, B,BC, BD, BBC, E,

BCF, C, D and 299), nmanufactured by Henkel, and
waeaospssh1t TM (types H5, H12, H15, H175, H185, PIBPS2005/010666
H32, H35, H39, H42, W25, WB1, WB5, WA5, S55, S58, E75,
E76 and E85), manufact uwamt Nobel . [0166]
O her pharnmaceutically a 3supposi tory bases
[Ols'ﬂildn &amiphss, '?.t7L§3e of &yc\@@cﬁieq}é%[bas@ v@ﬁ&twétgm t5'7%1dry basis,

bove- nent i oned no-,” di- and triglyceri
0. 07a7ﬁomit ca3f300% apm h%ydnmysu@meb,o?r% g of deibpizad md:r,tﬁ/l 9g of

1soptrc|>t]pgan§ %g‘%ePc?tha a ysﬁ%é% %tg N ﬁ@ dos "i\gg‘c@&y pne] 87tL|3,

andeememum 3t ®.1amaHslt 1.90 eqEivialpas rbb@ﬁ)bnkmﬁmlffclfars were
about. 20 Bercent to about 90 percent by weight of 'the

combipeg|in 28D gpk Pass sheker otifposi tory. Preferably, the

anmount of suppository base in the suppository is from
[0183 olthte rﬁﬁmperwasqnlac'eabuadmuh 1180t pmosghere alol/heatddyht75¢C witke

i ght DDI TI ONAL
shaltigg, %Jﬂn\%%fr%r %1?] Offed 5@@%&%@{5\8 S gas geespupized gvith
hydﬂ)géf} wlﬁlsmsy q%esbn%ﬁ waS Yeld 2lde! B8 cnbiAidng PorPAM A,

used as ‘a substitute tor the oxycodone

AnallwgsmecHPbCi shewied that fhe retio of tha greamfitles 8,1 dddilgrdoatye?,8such

o AR o FRAARE bnesS Rty

durie¥ Y@ titien(r) and OxylR(r). Such fornulations are
ITsted in the PDR 58th Edition (2004) and the FDA

[0 1@8168]@1y§%§én pR&s WO iR Qa8 Zi%) heRGIEMSPRORAQUQREE: an inert

The follow ng exanples ilTustrate various
atmesphexst In ofder e prsvegdntthdrmebydration offanyyresideal olt4-dibydrexy-

7.8t apoe. MetpkE slatiiep AR SRR TS e .8 i 397
NaOBr $S0FEIsbFAopAnd? (sbntk SAIiY s6dESinShy. d@@gdé%s BB predent).

hydr oxycodeli none) was pl aced in a 500 nL Parr reaction

t Yo
(0184 e SoRSn SR a AStlpiid 15 oCoitpuily piéSite R ThiREn 3202
um BTFBY%draonne fikeohdused @rheawirided 4Themns K filtércholdis iftb a0 ml

under an _inert atnosphere. and heated with shaking to
jacketed cybpdrisal tx?éwf dsondensar. Nanmeshagiqal stirser; piogrammehle al |

refri Qﬁted@e&?ﬁﬂﬁtg g I@ﬁrrbo%rttié was Hirsed %H{het?% g%f tdgl%(%gd geé

phere an rogen pressure was a
wh1éIoWa34adda:drt6 theﬂﬂaskhl&o&gldﬂl@fﬁltehe hydr ogenati on, the
hydrogen was vented off and the solution was all owed

[01840 1§RbpdnO] (22018 Fenmeidaédiotthe b&ILOH infhe fASKANIIAY restfiRig
m xture was heated to 75 C to dissolve the

slureyr was keatgdAe @pproximately 75 °C to re-dissolve the solids. After reaching the

desired temperature, the solution was held for two hours (to simulate typical

processing times). No 14-hydroxycodeinone was detected in a sample of the

crystallization mixture after this hold.

[0185] The circulator was set to cool from 80 °C to 0 °C over 8 hours.
Approximately 24 hours after starting the cooling program, the solids were collected
by suction filtration and washed three times with 95:5 isopropanol /water (232.8 g

total). The material was dried as described in Example 1.

39



solids and then suction filtered over a 0.2 m PTFE
menbrane into a 1 L jacketed cylindrical flask

w@ egpajogised with a condenser, a nitrogen atnospPEr/E$2085/010666
mechani cal stirrer, a type K thernocouple, and a

ORI o VR S5 dhe e qurEAL BbRdbe 101 By Ry dadpingne
metMGPoRIERhIE 2 vy %adge)af feditor 3 PR eg |1‘41h|_§}§ro|fx'yE &inone.

| sopropanol (334. was added to thé flask and the
[01§7] analysiseishe ddedhmaterid! viingths mathadef Exanniie ¢ balav gasied

od ssolve a crystallized ids. The solution was
res%too Iée%p%’toﬁ cg{l]%ip?x} r?é‘dtalg Ry™ Oﬁgﬁi@'%ggco W88s (1inear
ranp) and held at 0 - 10 C for 20 hours. The
crystallized solid was then collected by suction
filtration and washedEXAMPEBA g of cold 95:5
i sopropanol /water (ww) . [0171] To renove i sopropanol
[0188] dxmabysitlefcampldie dtdrngret Mwetdrorgtcodéinbnalaselt r ansf er r ed
to a drying dish and placed in a vacuum desi ccat or
[0189] tThepRoQRE o fIDRNIEET-3 Here £lyrRE @ detobiak thellogel Bl 4d
was held in this manner, under vacuum_ overni ght. The

hydypxyeedenongaademkdld nerts par mHHen (RPMbleneldty sHPEC methgd psing

. r I o N .
o WA e S8 3 X TRl ool Bl o G st
elutioaqusirig pd 968 5pPMmM afdvndmyicn oxrponede buffereand[Hdiidjol (60:40).
Analysis of the dried material using the ng of .
QuaRIzFiR &veg ABhIPYRH RpEaaIing sk alfeaégsyoamﬁ Pt
220 Zﬁﬂgu%rééj Q}Efbl?ifal edndaydlr P GRARIINRSed i?n%b}wgﬁ&%ﬁ%%@}%&%e
PCT/ 005/ 010666 EXAMPLE 2 [0174] In Exanple 2, 35.0
componéntothpt ard eompekible vt LYY analyasi s, ca. 4000 ppm 14-
hydr oxycodei none) was placed in a 500 nL Parr reaction
%ZLE&IEe and conbi ned '{h 0.49 g 5% Pd/ C catal yst, 50%
(01340t Tehe rgRaenis 5P SGH FHPENBY t ype 87L), and 159.9 g of
62.3% i sopropanol /water. The m xture was pl aced under
an inert atnosphere and then heated with shaking to
45 1. ARgmGhivtipembatiates ehalyticahreagertt igeadet(Addriohy, mat eri al |

th es in the bottle was vented to the

at ?ﬁos‘&h‘@f’%&l@ﬁ%g rogen pressure was applied (45
PSI3GMehbhdir HPL2Srh@ir s of shaking, the hydrogen was
vented off, and the 'solution was allowed to cool to

r odmAcstig @cigh tragent peder Xk BrleerilgcipleAeiistA¢idhe  next

day- a hydr atiQn inued for 4.75 hours.

[Oﬁﬁgﬂ?égmrrﬁg?@@éld\%arg\é\g%ggégao 75 C and then suction

filg eteeplatiracal, @bautR5P] ALC. Sregdgene into a 1 L

jacketed cylindrical flask (equipped with a

di ot i J4rHydigrysnsginong refﬁﬁ@%@@ﬁﬂ@&‘ﬁ%@ pHBany Mglecular
Resg@gﬂ]qﬂé_cal stirrer, a type K thernocouple, and a

[0191] The equipment used was as follows:

A. HPLC System
1. HPLC system capable of delivering 0.4 mL/minute of mobile phase
(Waters Alliance);
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programmabl e refrigerated recirculator). The Parr

bottle was rinsed with deionized water (11.7 @),
wokiosiowas added to the 1L flask through the fPECT/E82005/010666

[0176] Isopropanol (295.6 g) was added to the flask

an i.xfure was heated taq oiling (ca. 81 C.._ To

ﬁof}g‘?f\’nflﬁfe FELQT e IR ARRPIPR Qﬁ%ﬁ?%na at ?@dﬁ? &E/Bé‘FFdF %%Z er
w@qﬁotrope was distilled fromthe flask until 305.7¢g
been col l ected. Fresh isopropanol (305.6g) was

ad@edklummpﬂmcdpahle bf mijdcting bedg was renoved and

coth ahERRl oL PR Pty fys%n (iR Rl o

chroh%g&apﬁéysféﬁaj ramp) and held at 0 - 10 C for 20
hours. The crystallized solid was then col | ected by

suét | Wefers Aﬂﬁ%ﬂﬂ ol Serdumpsheddimok. S10R; g of cold 95: 5

i's r

ao e GRRRE et Gt 8 T4 e Y ciBnt bt o 30 o
mat7e r0mlingIgacngmt degassery 14- hydr oxycode| none net hod of
Exanpl e 4 bel ow gave a result of < 5 ppm of

14- hydr oxycodei none. [0179] Analysis of the dried
mat eri al using the nmethod of Exanple 6 bel ow gave a
result of < 5 ppm of codeinone and < 5 ppm of

14 -BhykEnuipmerdder Mobde PB&se\Rte2048Mm097801

27 Ip PTLERT GF Rbh A PSS R SOSRORHB ATy

ba§| 9(J1tra§bn§b7ga?h Mbdel 3200 @Qﬁs&gm 14- hydr oxycodei none) ,
39 g of deionized water g of isopropanol, 0.49

g S%Omﬂ-mnommblyst ﬁltst@%wmueoum@lvemdﬁh@mnmmﬂmme
conc. HC1 (11.3 g, 0.117 nol, 1.50
Cell&g"g?%%%%f"‘sl‘fﬁ Jad on 37. 7% HO assay) were conbi ned
in a 500 mM Parr shaker bottle. [0181] The m xture was
pl aced under an inert atnosphere and heated to 75 C
with shaking. The pres§pfifions the bottle was
relieved, and the systenmTwas pressurized wth

45 PS| G The i on was hel d under these
WI%@Z%M%%@%%%Mm ysis by HPLC showed
1.6 Bat1 § beamiohn®tarbbgatevaaweight endplhdedinfy 81 IXYeakeB-
di hydr ocodei none peak to that of oxycodone was reduced

wppm of watss was addzddp ﬂ@ﬂmah@r anistirred fwith 4 pagetic pHwer until
thd" YL REED PLE 1?21% %aé“ﬁﬁs er eeﬁ} 3{%}3@ ﬁdﬁXtﬁ& BT RS gl AGRA

under an I ner at nos revent

anfrioiib@rhydedxydy. at i on of any residual 8, 14 d| hydr oxy-
7, 8-di hydr ocodei none, the pH of the solution was
adjusted from0.5to 1.8 with 20.7 ¢

B. Mobile Phase
400 mL of HPLC-grade methanol was mixed with 600 mL of 17mM

ammonium carbonate, pH 9.35-9.40 prepared above. The mixture was filtered

through solvent membrane filters and then degassed using an on-line vacuum

degasser in the HPLC system.

C. 0.85% Phosphoric acid solution
10.0 mL of 85% H3PO4 was pipetted into a 1 liter volumetric flask and diluted

to volume with water and mixed thoroughly.
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NaOH saturated isopropanol (sone solid sodium
hydr oxi de was al so present). [0183] The sol ution was

wo eoobegised to 75 C and then pressure filtered pCr/USZYNS/610666
0.2 m PTFE menbrane filter housed in heat-traced 47

/d G s : § Laggdlggg ns

st IArsafck mt}g@w@awaa&@oners@fnﬁhﬂesroﬁh% We%%ré;?a&'é d;ow)sigmmezs
Parr bottle was'rinsed with 8.6 ¢ dei oni zed water,

+Rtng ki Warbydwdgebdenond éef¢nea@q<man¢r1@l@1d tranefefting #into a 250-mL

vl RS0 L RRAR S, T ot SRR L Rl a8

thedRER XhdBdridated/ for Gpiroxintately ssmhuﬁs foh ensidiksdBredAfThe Golution
reachin?the desired tenperature, the solution was
O

wagfiduted fo yolsmeavifs0-$3 & Hsiy solwtionandaaixed groseughly. nphis was
th‘e's ?914 %{#écl@d&ﬁ&iéy AAsiNQRRias detected in a

cr sta |zat|on m xture after this
h oI A wdrﬁﬂn&&bluﬁbﬁ of ilﬁ@;plbratlélﬂhyMysedemMecsmidafd sobatBO for

ver 8 hours. rQX| ho s after
SS@{%I ?‘:‘1 ity @vas BEDATRY bﬁﬁﬁ? eo%o

hf@bkROuBonOYadsed s@kidd intd Qtll)@-ﬁlLaMuﬂ@ﬁf&eﬂjask hdlﬁﬁm the
times with 95:5 isopropanol /water (232.8 g t ot al

soThTeonrm\exlura¢ withsvaderi aad naisingeborouplly. i n Exarrpl e 1. 39
005/ 0978 PCT/ US2005/ 010666 .[.0186 S
Sk g 10 By e oA R et

dii@itm veds prpArgdl 1 plp&eh®W 008y &f vorkin Imo ol4epm of

S14 hygro;ycodel none %87 Anal SI sgof ?Elg dried

hydrpsydodpingss ﬁgndah@sqlﬁmmtqw 5 lengtriseflapk, dilimgghe

< f 10 ppm of
G5 5 BlyBs MRS oG FQ@%B] Anal ysi s of
S am&lsﬁack@ydﬁic@ddﬁe%nﬂérdrmmmmqﬁémmbﬂr @x¢iphing 751-89]mg
The products of Examples 1-3 were analyzed to
ofjistdepspdeae qu%ren@\ﬁéateml apd trapglering coptrainighnea dued 100

v%l t?réo?%[s t A éP EM Oéj(ﬁ%%f ,QQ% ‘%gjg Uﬁ.\(t BRWNSHMA to

theelask and Mnmtecﬁfdr ép@oximasely ahinates ek unmlahssomedg Tthbl solution

was et fo VORRPTILL T 7 B2 et A A b OGOt he

peak area response with UV detection at 220 nm usi ng
external standard. This method utilized nobil e phase

vvi t B. Npdracddone WarkingRefersneaStandard Sobwipat ible with
[ e .reagents u a
F ol TG P steRaonst P S OGRS 87 Rip Rt S BaB2n 2 me of
H8R26ddrR efek&iled material and transferrmg contents into a 250-mL volumetric
flask. Approximately 100 mL of 0.85 % H3PO4 solution was added to the flask and
sonicated for approximately 2 minute or until dissolved. The solution was diluted to

volume with 0.85 % H3PO4 Solution and mixed thoroughly.

F. Sample solutions

A sample solution was prepared by weighing about 250 mg oxycodone API
sample into a scintillation vial. 5.0 mL of water was pipetted into the vial to
dissolve the sample. The vial was tightly capped and sonicated for approximately 5
minutes or until the sample was dissolved. The contents were then shaken and

mixed thoroughly.
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2. Water, HPLC grade; 3. Methanol, HPLC grade; 4.

Acetic acid, reagent grade (J. T Baker d acial Acetic
wa\ei0dp97806. Anmoni um hydr oxi de, reagent grade;P@I/US2005/010666

Phosphoric acid, about 85% A C.S. reagent; 7.

14- Hydr oxycodei none reference material from Al bany

Mol ecul ar Research, Inc. [0191] The equi pnent used

was as follows: A HPLC System 1. HPLC system capabl e

of delivering 0.4 nlL/m nute of nobile phase (Waters

Al |G.aBes SMOMIgEY (RN dolwiim US2005/ 010666 2.

W/ Vi sible d t.et r set to it t.he el.uant at 220
_nml?V?@ g?% C?ﬁ@?lngwp\ﬁog?;on?r{gﬁéf e 5?'?(3108 b %e of
hydap EbhE) v prepated frovh 8BS @f\;}facti% stouk ttahdfd dalutlons.
recordi ng. system (Waters [l ennium 32 chr omat ograioh
sy stherRgsolution\isdlaxtursi(RIM) wasqeeenased by pipgtting sgpargigly 10.0

s oPe AR Gy RRROLR BT Y e T

hydkegassdeinom atogu igtoeh safrer1 00l veluRiedse f1Bskeqmarditutenirio 1.
H neter, eferably with autpmatic te rature
vcﬁ%lﬁéﬂgm ﬁcm‘rr@}ceunt of wejer ed tb%fpﬁjgﬁxbda 5200,

Branson; 3. 0.45-m nmenbrane filters for aqueous
solvent, Whatman or MIlipore, Cellulose acetate or
Ny | 8n. HBoC @anditens [ 01921 17 nM Anmoni um car bonate, pH
9.35 1.6 0.1 g of ammoni um carbonate was wei ghed and
pl anRdIPHC@oaditiohs Werke followsd00 nmL of water was added
to the beaker and stirred with a magnetic stirrer
until the ammoni um car bonate was di ssol ved. The pH
wasCadingst ed to 9. Waters, rtlegtinlEhS, Zaxddh mum y@r oxi de.

Column temperature: 50 °C

Detector wavelength: 220 nm

Injection volume: 6 ul
Quantitation: Peak area of 14-hydroxycodeinone
Mobile Phase: (60:40) 17mM ammonium carbonate, pH 9.35 - 9.40 :
Methanol
Flow rate: 0.4 mL/minute
Run time: 70 minutes for the samples and 40 minutes for the
standard and RTM solutions

1. Resolution Test Mixture (RTM) Test

Before performing the system suitability test, a new column was equilibrated

over night (at least 12 hours) by pumping mobile phase through it at 0.4 mL/min.
After the new column was equilibrated, 6 pL. of RTM solution was injected into the
equilibrated system to ensure that the two eluted component peaks did not interfere
with one another. A typical separation of the system suitability testing solution is

shown in Figure 3.

J. System Suitability Test

A system suitability test was performed by injecting the Working 100 ppm
14-hydroxycodeinone standard solution into the system and by performing the

system suitability test as described in the USP <621> by making six different runs
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B. Mobile Phase 400 nL of HPLC-grade nethanol was

m xed with 600 nL of 17mM anmoni um carbonate, pH
wW@285097840 prepared above. The m xture was fi | PEF/ES2005/010666

through sol vent nenbrane filters and then degassed

an, on-|ine vacuum  degasser. in t PLC system
thf)s Ng %@ 8Yi%Bho lsfbﬁ gystem geitapiley %‘Eﬂ reéhltsmeb WiggSAIgiB0 4
hg{@@morﬂ,@g;ggowto alliter volunetric fI ask and
luted to volume with water and mi xed thoroughly. 41

V\D 2005/ 097801 PCT/ US2005/ 010666 D.

14- Hydr oxycodei none Wor k| ference Standard

Sol utions A stock 14- hymmi none st andard

sol ution was prepared by weighing 25 2 ng of

Test No.1Y dr oXycodel NORE.EATSHitahief Tast €T 1 & p_@&ﬁp@p&

Aot ot mat o1y, EO( N @ﬂgﬁg%h%f%éé”"‘ B as

addead tan the f1 OXYLOLL mone 14):4 faoad annrovimt alu 2
2 [V AV Qe W | T O LA ™2 T 81

m nutes or until Ps%frs@afféwﬁ@eiﬁq utl RSP <%el%di | ut ed
to volume with 0 hydigxpepdeinone{Dan land ni xed_

3 thoroughly. This @ablmnﬁ’é‘.icsqnﬁizk 14- hy &N 22000dei none
standard sol uti on(Theovatickl Figtes of 14 on of 100 ppm
14- hydr oxycodei nohgdwkgondeindneyaliyti on for system

4 sultability was pregshesh trwedpf-t 1 NngR5>9 97 of the
stock 14- hydroxy Ef%k%&%mgﬁéwrd solution into a
do

100- M vol unetri ¢ |(bt|ngthe solution to

5 \rDITJm:‘ —wit rr Wat CL, ”%L“I XT: ”%L:tic crug1|' >" KTITQ

Ng@r ut orﬂ?ﬁw Vg @\npfryiﬁﬁ‘é&miwa Flélanwamfaﬁ%ﬁ?lvﬂgl for
Test dogy 1 953 Was wsedg 100 g{)\g) m 14- hydroxycode| none
st andar c(ziﬁlelRTMrfWﬁP% dovagiusedsol umetric fl ask,
di I ut i ng3) the waskingt i0ppm -hpdiorpcadeinonaatandard salutips forg
Test Nor bugbiised. A st ock hydrocodone standard sol uti on was
prepared by weighing 25 2 ng of hydrocodone

[019:2 fBefeRGeartiBg tHel ckberdientt 6 Qllsd‘f QiatdrieasGRRERA LS erhsﬂ&@th@t there
volunetric flask. Approximtely 100 nlL of 85

Wef@@PBIFi@Zfe@%ﬁ pRak® po-wBsing dddthe peak for 1 hydroxaperleinnmiec Eﬂl@ d

es or until dissolved. The
f"HI"g{nl%apqgér?%é%% ’b%% ?%{‘hvol ume with 0.85 % H3P04

[01%4]] THel voorkiangdi 00 ppel 14-hodionadddyinoke staidird sokicing wab irfeded
Ref erence Standard Sol uti on Stock drocodone St andard

six Gy iy GHeRab s e the sysiewng phseked tp vepifyihab it met the system

suitability test specifications as listed for Test Nos. 1, 2 and 3 in Table 1 above.
[0195] The RTM solution was injected and run once in the HPLC system to confirm
that the system met the system suitability test specification as listed for Test No. 4 in
Table 1 above.

[0196] The working 10 ppm 14-hydroxycodeinone standard solution was injected and
run once in the HPLC system to confirm that the system had signal-to-noise ratio S/N
greater than or equal to 10, as listed in the specification for Test No. 5 in Table 1
above.

[0197] After the system passed all of the above tests, the following HPLC procedure
was performed.

[0198] The working 100 ppm 14-hydroxycodeinone standard solution and the

working 10 ppm 14-hydroxycodeinone standard solution were each injected
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Hydr ocodone reference material and transferring
contents into a 250-m, volunetric flask.

wa\ppsoxisoat el y 100 nml of 0.85 % H3PO4 sol ut i onP@EES2005/010666
added to the flask and sonicated for approximtely 2

mn di ssql ved. The solution was diluted t
sepgFEetnab ol mnlang stangand olvtiss viereghed AN {fe samples. The
senﬁlg%e%ﬁggrxﬁmg%aréﬁ%}sear fkidh h@*ﬁébléz%%m% e solution was

prepare I ghi ng a out 250 ng oxycodone API

sanple into a scintillation vial. 5.0 nL of water was

pipetted into the vial TABIKE 2sol ve the sanple. The
vial was tightly capped and sonicated for

Inte RifoASedmse! y 5 mnutes of pafdmdiers Ne sanpl e was

amlr¥fLd. Ihe contents we en shaken and T xed

i y A4-2)- WY a NN aYaVa¥ =il o X)) M TaYaVaVa¥ull AN a¥: ]
erﬁiﬂﬂﬁﬂl ;Ht
LT o

b'g

%
P
L
E
b
5
>
P. & d
D P H

N
D
)
@

Z VWJ ZUUDO kOAJ. T’klll USZU0UUJ7
~eS HE-G—Fest—M-xt-ur s o}

Thr d:n ni Ag WO cor yponent ¥4- h\/d_r nxyggdv! neand_ |

Peahmql rndnnp was _prepar ecL fﬁgrﬂot he respective stock

Inhibit amiggietion; ol 01 it RS miMies Red &liminaps Sdwent flont ure ( RTM

was prepared by pipetting separately 10.0 nL of each

[0199] Olpicl HIPULAY chroabtopianis fof theyeirkingdo0epabdi-aydddydodieinone
hydr oxycodei none above into the same 100 nL volunetric

stangifreselu40m 261 i ey cpap bR HEIPH SR ETSRE FACSYTR i Fighig hand
[
Pl SQRER LR R OHERE Y4 bl ARG obl s Kffed
substrcan bieprefCi®@d iB Tabl23Mhatow. 5 m  Col um t enper at ur e:
50 C Detector wavel ength: 220 nm Injection volune: 6
| Quantitation: Peak area of 14-hydroxycodei none
Mobi | e Phase: (60:40) 17nmM anmoni um carbonate, pH 9. 35
- 9.40: Methanol Fl owIABIE 30.4 nl/minute Run time:
70 mnutes for the sanples and 40 mi nutes for the

Peakflandard and RTM sol uti ons |RelRee®aidrton TiestvsM)xyaodene
(RTM Test (RRT)
Oxycodone-N-Oxide (ONO) 0.16
Noroxycodone 0.31
Oxymorphone 0.45
7,8-Dihydro-8, 14-Dihydroxycodeinone 0.58
(DDC)
14-Hydroxycodeine 0.73
14-Hydroxycodeinone 0.79
6-0-Oxycodol 0.96
Hydrocodone 0.95
Oxycodone 1.0
Thebaine 1.89

The following calculations were performed using the results obtained above.
Using Millennium®, software, the parameters were entered as follows:
In the sample set, the standard concentrations for both working standards (10 and

100 ppm) were calculated as follows:

_ W 4 corrected  for purity
250

100 PPM std .conc . x 0.05
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Before performng the systemsuitability test, a new

columm was equilibrated over night (at |east 12
whews®y7sby punpi ng nobil e phase through it at BCHEUS2005/010666

m./mn. After the new col um was equi i brated, 6L of

RTM sol ution vvasinjewedlntot U|I|brated

s sur e that he corbeetad ed (Qfﬁﬂ’ﬂ#’e’ pe
l()d??m.g’fc{]t P]né"re wi th one anotfﬁ). A typi cal 5’31@5 005
separation of the system suitabi4fYy testing solution

whers Wgihiote weightiofyta@dadd. J. System Suitability Test A
systemsuitability test was perforned by injecting the

TNOfloREngl RBreRiNY enfdedty dr oxycodei none standard sol ution
into the systemand by perfornming the system

S SBIL Ugh E31caR FSaREi e 1 12, USP 621> O

1f fer i 2005/ 097801
P gﬁb&s d 8 % h@lt nj ect.i The system
sui P Kg’s‘iﬂn’?’ Lﬁ gﬁ%w ng criteria
listed in Tabl e | below  TABLE 1 Test No. System
[0244)]; Thapmeuny of i-hydiesygadeingne (AbbrevigtesbasgPHE amomd@ne

sompin Kb S5 beuctbe o ARG F BB Bncet bolfrfioh Bleus wging
the BvéCsthudand Hf100 PPdhand N PPPRI) ahd kfiecsgabiicabseBliatiecatfulalidn
be 10rr%droxycodei none) (1) 4 Resolution between 14- R > 1.5

dr oxycodei none and Hydr ocodone (2) 5 Signal to
‘noi se ratio (3) S/INg 10 Note: (1) t he working 100 ppm

P SR
y

(3) the working 1§ &y codei none standard
whesgl uti on for Test No. 5 was used.

Agm = peak area of 140HC

Yintercept = Y intercept from a linear regression line using the two standards
Slope = slope from a linear regression line using the two standards

D = 5.0 (sample dilution factor)

Wiam = sample weight in mg

1000000 = Convention factor to convert the result to PPM

EXAMPLE 5

[0201] 3.0 g of oxycodone hydrochloric salt containing 154 ppm 14-
hydroxycodeinone was dissolved in 20 mL water to afford a clear solution in a 250
mL Parr reaction bottle. To the solution, 0.05 g 5% Pd/C catalyst, 50% water wet
(Johnson Matthey type 87L) and 1 mL formic acid 88% were added. The mixture was
placed under inert atmosphere without hydrogen feed and then heated to 45 ° C ~50°
C. After 2 hours of shaking, a sample was taken to check the disappearance of 14-
hydroxycodeinone. The sample showed no 14-hydroxycodeinone by the HPLC
method described in Example 4 above.

[0202] The solution was then suction filtered over a 0.2 micron PTFE membrane to
remove the catalyst. An aliquot of 2 mL was taken out of about 18 mL filtrate
solution. To this solution, 2.0 mL isopropyl alcohol was added to obtain a clear

solution, followed by 4.0 mL of ethyl acetate. The solution was stirred, cooled and
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[0193] Before starting the experinent, 6 [tL of water

was injected to ensure that there were no interfering
w@emk®9sor el uting with the peak for PCT/US2005/010666

14- hydr oxycodei none. The follow ng procedure was then

ek NS G Koty 2B denron e ek e bR rida ervoiis Theq

cry§thl¥iné bélﬁﬁwhﬁlsglafefd%y%tzudﬂﬂiﬁnatl@ﬂ drHeR@etSWRA 2% WASd in an oven
checked to verify that it nmet the system suitability

at 50 &t andhtbmmBEg piessige. é@leldlrl@dé@ilcf Wﬁlgilééﬂ IRes. 1, 2 and 3

' | ution C
10248) AR RaBE ek Chsrbod B BHAS P bnR B ik BT
ppns y¢-}h§idﬁol‘5(gt?dehﬁ>_lr_18 )oﬁetrepnesegit iredbie |_Ic_>b<§f¢bdoilis hg&i@eﬁlbhgﬁ getét 0 ? )

as )jste ar . in abl e above i e
comP ORGP ROBlSF AL b 8y EOUETHEHS SRR S calismropyl
e PR3 (R ong A oMok T oo SL R Pollogyeg by
cry:galhaatmn andalnying. "Elmp,prbcetdurelﬁ’forded bxyodond Inydréshloride salt

ecifjcation fqr No, .5 in Table 1 above. [0197]
congining apep 6 gﬁ%&%ﬂé@%&%ﬂqﬂ%ﬁ the above tests, the
foll ow ng HPLC procedure was performed. [0198] The

wor ki ng 100 ppm 14- hydr oxycodei none standard sol uti on

and the working 10 pwxycodei none standard

sol ution were each inj WO 2005/ 097801

PCT/ US2005/ 010666 separ at el y Bot h wor ki ng standard

10208 KIS AR DeleBnsdr iR edodfisdiy BrEoteinopsol o
2 below. TABLE 2 Integration Setting Paraneters

[0204] nThu.prodm(RﬁoﬂEpriésnhﬁ]mé: gitetly£2d bjtthe ﬁd‘lhdvdn@ altdPaative
90. Q0 | nhi bit ration; 0. m nut es

metfbd 1 Yelang e AmRuD ¢ o0 oo g1t b hyiaky sq8piaons proscnt.

Thi§ Rle@iFRLREN 2WBaidre Syﬁlﬂﬁztﬁt‘ﬁf 1§ b@lﬁnﬂaqgalﬁ%ed at 40°C with isocratic
14- hydr oxycodei none andard sol ution and the

elutmtwsmmmom plasapf eodwn lphosphawrfelf%cmdmrm dcrdegmlr wulfate

O3 TR BREEE T METHE 2t cd ' subst ances are

presented in Table 3 bel ow.

The reagents used were as follows:
1. Water, HPLC grade or equivalent;
. Phosphoric acid, 85%, HPLC reagent grade or equivalent;
. Sodium phosphate monobasic, monohydrate, Enzyme grade or equivalent;

. Sodium dodecyl sulfate (99%+), Ultrapure, Fluka or equivalent;

2
3
4
5. Acetonitrile, HPLC grade or equivalent;
6. Methanol, HPLC grade or equivalent;

7. Sodium hydroxide, ACS reagent grade or equivalent;

8. Oxycodone HCI with low ABUK to be used as part of the matrix in standard
preparation;

9. Codeinone reference material from Rhodes Technologies or equivalent;

10. 14-Hydroxycodeinone reference material from Albany Molecular Research or

equivalent

47



TABLE 3 Peak I D Relative Retention Tinme vs. Oxycodone
(RRT) Oxycodone-N-Oxide (ONO 0.16 Noroxycodone 0. 31

w@reosoyshone 0.45 7, 8-Di hydro-8, 14-Di hydr oxyPOHER0051€10666
0.58 (DDC) 14-Hydroxycodei ne 0.73

14- Hydr oxycodei none 0.7 6- a- Oxycodol 0.96
Wdf%cwa%’éel’é%ﬁsiwaﬁ}ﬁcfsﬁewg 1.0 Thebaine 1.89 The
foll owi ng cal cul ati ons were perfornmed using the
A. resﬂf_LE_%EﬁEMed above. Using MIlenniumr), software,
the paraneters were entered as follows: In the sanple
Forghis anliiss, snhdRlal dytanositit a dial onrselbogth kiotehtonovak ungl that was

standards (10 and 100Q . re cal ated as, )
able {9 qugtate uy lﬁsﬁaﬁgﬁaﬂ&ﬂgﬁ% e Hic el &26‘1‘%86"1‘ ginuts with IV

deté%tign@ 228 8R), afkPa mu%&%ﬁl?%ﬁl@éof’ 40PCUS2005/ 010666 10
PPM std conc Wstd corrected for purity x 0.005 250

where Wta is the wei ght of standard. The foll ow ng
were al so entered: Sanple weight = weight of sanple in

B. ng MbbileiPhase Filtratioh Systempl e di | uti on) Label claim=
0.0001 (to convert the results in PPM [0200] The

DL SR AR S P

nRHbeaRtfilea (.45 ihPWhaudddnear calibration curve using
the two standards (100 PPM and 10 PPM and the

equati on used in the calculation
Solutions

i. 50 % Sodium Hydroxide Solution (w/v)

50 g of sodium hydroxide pellets were weighed and transferred into a 100-mL
volumetric flask. 60-mL of water was then added and sonicated until the pellets
were completely dissolved. The pellets were diluted to volume with water and

mixed well. (Commercially available 50% w/v NaOH solution may also be used.)

ii. Phosphoric Acid Solution I (~ 8.5% H3PO4)

10 ml of concentrated phosphoric acid (85%) was transferred into a 100 ml
volumetric flask containing approximately 50 ml of water. The volume was diluted

with water and then mixed.
iii. Phosphoric Acid Solution II (~ 0.85% H3PO4)

10-mL of 85% phosphoric acid was pipetted into a 1000-mL volumetric flask,
diluted to volume with water and mixed well. This was the diluent for the sample and

standard preparation.
iv. Mobile Phase

3.45 g+ 0.1 g of sodium phosphate monobasic monohydrate was weighed into a

1-L flask. 1000 mL of water was added and then stirred with a magnetic stirrer until
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bel ow. PPMbof | 4 OHC = Asam - Yntercept X D x 1000000

Sl ope Wsam where: A, . = peak area of 140HC Yinterept
waa2005/09m8er cept froma |inear regression |ine uBCHYS1008010666

two standards Slope = slope froma linear regression

d1s|§ca§$cbr§s 4Pg\§tt(ﬂf g o?pﬂcs (%ae@atsu fﬂe ??@(s) fé l emldxleii l{zlxgeh until

disSSIONE Mhi It RALRs ﬁlféré‘cpl!ib\fﬁ Yaculif) f18akdd with aFfPAM -um nylon
EXAVMPLE 5 [0201] 3.0 g oxycodone hydrochloric salt

mepewangi filtang The pHpqu ithig 401ut191d mas pdjosted mothe’ Oka NaOEb saditicerto a

to afford a clear solution in a 250 nL
fin }§8€&%% ‘bottle. To the solution, 0.05 g 5% Pd/C

cat % wat er wet nson t ype 87L) . .
oo T4 S ol A AP Sef B iR RS P Sl it

theRl120 @l Hflﬁhﬁthahél%ats a@HE@ﬁPﬂH@ rs@luﬁbﬁshéﬂdtmf%&i wRaeThd 885 pH
and then heated t After 2 hours of

wag hdiksiAG o A8aH withs: & SHchosghocivackd whiios; Shppctilarbese
d Th h
wad sorf e M R SIRRLIS I 1Rl alto "G cr i bed i n

Exanpl e 4 above. [0202] The solution was then suction
filtered over a 0.2 mcron PTFE nenbrane to renove
the catalyst. An aliquot of 2 nL was taken out of

i. aboBtand&d¥ehitiontFrapRaticiOCabhlgRd REMitiEITS DREMSARPles 2. 0
nmL 1 sopropyl al cohol was added to obtain a clear
solution, followed by 4.0 nL of ethyl acetate. The

A. Gotleinpusil 4rbls demyeadsinone SevakSadwipnds WO 2005/ 097801
PCT/ US2005/ 010666 kept at 0-5 C for 20 hours to

1 .
e e e e T T
Weﬂéh&eelghéd &l trahsRasd dhito @d 00rmB Folinedtric Aksks Qilte&t@nclud@ and

pressure. The_ dried solid weighed 0.12 g. [0203]

dlSN“é‘P‘%/‘é’}ﬂ% ~1s3578 Phosphepe ecidseianlh Exanpl e 4 above
i ndi cated that about 11 ppm 14-hydroxycodei none were

P ' codone hydrochloride salt
t coﬁ%os?ﬂcggft;}ﬁ%ﬂﬂhot her aliquot of 2 nL of the
filtrate solution, 16-18 nL of isopropyl alcohol was

addednltof stdek sslnnoﬁ i twag pgtted itte d S 0enihyodiaeltic dlakkl&liluted to

solution follo Y
volume with ~0.85% phosphonc acid solution II and then mixed.

iii. 10 ppm working Standard IIT

500 *+ 5mg of Oxycodone low ABUK material was weighed into a 10-ml
volumetric flask. 1-ml of stock standard II was pipetted and diluted to volume with ~

0.85% phosphoric acid solution II and mixed.
iv. Unspiked Oxycodone solution

500 £ Smg of Oxycodone low ABUK material was weighed into a 10-ml
volumetric flask, diluted to volume with ~ 0.85% phosphoric acid solution II and
mixed. (This solution was used to calculate the residual content of both Codeinone

and 14-Hydroxycodeinone in the working standard).
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crystallization and drying. The procedure afforded
oxycodone hydrochloride salt, containing about 6.8
wQ@poos/adgrshy dr oxycodei none. EXAMPLE 6 [ 0204] AnabP@F1US200$/010666
Sanpl e to Determ ne 14-Hydroxycodei none and Codei none
0205 he .pr cts anples 1-3 were analyzed b
E. Ehm%ﬁéw n.pmethod to deterni ng t he d
anmount of codei none and 14- hydroxycodei none present.
Thi 50t dTake C5&SncheY Al BY SroRyeoteinope b8k §61LHMI was pipetted
mai ntai ned at 40C with isocratic elution using a
intorefi-ind vphwsatrio flasko dijsing phoephipete, 100 fLd of theodispiked

d | | f at DS),, tonitril Al , .
OxsrRing Bl ey fpgretang G 8 wplofe vtk 0 phgspharic
acidS%%I/ﬁ’t'ion P e @nReRra8ibn 88 tlolahemRy, 1 4%1yd?5‘£5§:65&h@a1§e, akd d,

9 HPLC reagent grade or equivalent; 3. Sodium

Oxysledephwesapporabratsly 1 0pprohydr at e, Enzyme grade or

equi val ent; 4. Sodi um dodecyl sulfate (99%),

Ut E or equivalent; 5. Acetonitrile, HPLC
E. gr é?ﬁ) £ Pre alatﬁ Snt; 6. Methanol, HPLC grade or

equi val ent; 7. Sodi um hydroxi de, ACS reagent grade or
i. Semg/mbl@oicpdéne MKy Sadpla&okifibnwi th | ow ABUK to be used

as part of the matrix in standard preparation; 9.

eSSy 5 B hs O RN S BELRSLR P
R i e S
dilutisetd woisnawithahd 0085 % phddPh@iSET EhhEon Iltani swinkeal tp siissolve

e Gl S e B L S b St 8 A 5

injee@fgli tions at a flowrate of 0.7 nL per mnute with W
detection @220 nm and a colum tenperature of 40C
B. Mobile Phase Filtration System For this analysis,
G.an HPLE Genditionsfi | trati on apparatus with a nylon
menbrane filter (0.45n) was used.

The HPLC conditions were set as follows:

TABLE 4. HPLC Conditions

Parameter Condition
HPLC Column Symmetry Cis, 3.0 x 150mm, 3.5 pm particle size

Mobile Phase 18 mM phosphate/13 mM SDS pH = 7.50: ACN:
MeOH (72.25:15.75:12.0) pH=7.80 £+ 0.01

Flow Rate* 0.7 mL/min

Column Temperature 40°C

Detection 220nm

Injection Volume 5ul

50 minutes

* Parameter may be adjusted to achieve retention times.
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Solutions i. 50 % Sodi um Hydr oxi de Sol ution (wv) 50
g of sodi um hydroxi de pellets were wei ghed and
woe@ssdsored into a 100-nmL  volunetric flask. POFIE200$/010666
vvater was then added and sonicated until the pellets
m&&di ssol ved. The pellets were diluted to
voI r and mxed well. (Comercially
avai |l abl e 50% w/ v NaOH sol ution may al so be used.) ii.

PhooRé &fjéctioAqs I QI d bl sblufion &-(86%IFRO4PhoHe abid fution IT)
concentr at ed Ehos phoric acid (85% was transferred

wap made, foowed by pae uwmpn@f the Mct@ sesrminggt there was any

BRIl Bk gl B ieoHF YPhWTRo 0, bl were

madk. UIheQﬁs’dein uitabilicB mectidiOfre HRerested t@ﬁ%fyhﬁk& 9 thét the

acid was petted into a 1000-nL volunetric fl ask,
SW?@ﬁ@@W@Y\?@FQX@EﬁS\ﬁhW{n\mﬂ@?eQnd m xed well. This was
the diluent for the sanple and standard preparation.
iv. Mbile Phase 3.45 g 0.1 g of sodium phosphate

nmonobasi ¢ nmon 0 a 1-L fl ask.
1000 nlL of m%&%gﬁg%‘%u rnté’né]'gfrrfar ed with a
magnetic stirrer until 48 WO 2005/ 097801

PCT/ US2005/ 010666 dissolved. 5.41 g 0.1 g of sodium
dodecyl sulfate was added and m xed wel |l until

iltration wit Pazafets- m nyl on ane i WiceeptaéeeCriteria
pH of fhis solutjion was adjusted with 50% NaOH
Resohﬁ@h %Etv&@n@bd@moﬁé Eﬁ’d 1@Hy@fox§c&félnc91605 722.5 nm wftde

above solution was then'm xéd with 157.5 of
T e T

T0 7,80 0.0 Wth - B8.5% phosphoric ac
Talhngs%{c@f}?fgoxyfﬁgo%bl | e phase was sonicated|for ab 'LCJ}fZ%

C IV‘ 9 VEU .I

. Standard—SotutT o]
Relatwﬁrrsﬁsav%n P@ﬁs ticioge ﬁ‘@ QYN | ed Fampl aBprox 044

O O REHRE

Relatwegre@fltlmtlmes; &Iell4nldﬁ omdmom/bftsedyaoda none re er e%(g s
Ox cogg erlals were wei ghed and transferred into a
Y urret r| c flask, d| I ut ed to vol ume and di ssol ved

D] [) aci d Ol U OT
%RSD o 6 system sulta% 1ty1 Jec 1ons for Codeinone and

NMT 20%
14-Hydroxycodeinone

The expected retention times were as follows:

Components Expected Retention
Times
Codeinone 14 £ 2 min
14-Hydroxycodeinone 27 £ 4 min
Oxycodone 32 £ 6 min
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ii. 100 ppm Stock Standard Il 1-m of stock solution I
was pipetted into a 50-mL volunetric flask, diluted to

wae edoane7swi t h - 0. 85% phosphoric acid sol ution |PCEHOS005/010666
then mxed. iii. 10 ppmworking Standard 11l 500 5ng
of Oxycodgne | ow ABUK material was weighed into a

L 10-@9@9-%4%%@9!&0 flask. 1 -m of stock standard 11l
was pipetted and diluted to volunme with - 0.85%
phosphohk @olﬁﬁindwﬁ'soé%tﬂ'lﬁﬂtea | th@ Cﬁfb %88l stahdard YoBRbHSRHere
Oxycodone sol ution codone | ow ABUK
injeatest dcaprdivgstothé gdibdmng]muancp@fﬁ@ le&| uretric fl ask,
diluted to volume with - 0.85% phosphoric acid
solution Il and mxed. (This solution was used to
cal cul ate the residual content of both Codei none and
14- Hydr oxycodei none in the Ta&bng standard). 49 WO
2005/ 097801 PCT/ US2005/ 010666 E. Resol ution Test
Mxture (RTM. 1.0-m of the

Codei none/ 14- , k SQ ' 8
pi pet . ] ef mjdetibhask. Using a
m Cr o O Inspl kea (OX

0. 850 F -d—sotut u 1 cofcent i on
of \S%’ﬁlaﬁ"pyr oxycode ho R%g gn was
appr ok rmual y 100 ppm F n‘ﬂLEU‘PﬂS ALt

my/ Mé@bmt)m Sanpl e aoj, chaﬁnssoo 5rrg of

Oxycoene el t
102/C l Jndniks %??‘chodf)f‘%ggguqtbr Rincrih Exarrpl es 1, gr gng

3. T SZﬁg%lgqqqg #I1-|CI was them r@&gﬁ@d to volumejw th
the - % phosphoric acidisolution Il and swirlled to
di sso V\éorkmgeStam]apiHI A suff|2:1rm¢t101a$munt of th|

sanpl g gt i on

G H%aI@B]ﬁoll rFB The HPLC Wﬂﬁcp%ﬁws were set

foll o‘ S of% 1 HPLC Condif) phstiohar aneter Condii tion
HPLC EeTop S drefh 1) Gl 310 e o m parflj cl e

si ze || Sample 2 Prep# 2 2 injections

Working Standard III 2 injections

Sample 3, Prep# 1 2 injections

Sample 3, Prep# 2 2 injections

Working Standard IIT 2 injections

The Codeinone and 14-Hydroxycodeinone peaks were identified using the

relative retention times as discussed above.
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Mobi | e Phase 18 mM phosphate/ 13 nmM SDS pH = 7.50: ACN
MeOH (72.25:15.75:12.0) pH=7.80 0.01 Flow Rate* 0.7
wWOordosioe78oCol unm Tenperature 40C Det ecti on 220Pe/US2005/010666
Inj ection Volune 5 L Run Tinme 50 mi nutes * Paraneter
be adjusted to achieve retention tines. 50 WO
CalQ@G@?‘E?Q?SOl PCT/ US2005/ 010666 H. System Suitability
One injection (5-gL) of a blank solution (-0.85%
s e Rk 1 Ty clBelone (el PHEAL Rbasuced
and| rnccedéde r Thegeomtsank of Codeihenendrid-Hypdroxywdeinbne mjae calcwated in
gl?vxflkl ng standard 11l were made. The system
ppnggflpg 950 {/’Wfl%eélgf“i?}hs were then tested to verify that
they met the systemsuitabi]it crlterla as shown in
Tabf) 2. - TABLE 5 xdy fle 1 Suj thl;y ill %% Paranet er
Acceptance Cri Rﬂkz’ansRe?oO(D uSDoriObeﬂvveen LCodei none and
14 Hydr oxycodei none NLT 8 Resol ution between
>—I%$Ir oxycoddisxdligd aBd0 Oxycodone NLT 2 Tailing
fac for OxycodpneyP. 7-2.0 Relative retention tines
for Codei none based on Oxycodone Approx. 0.44
Wheel:ative retention tines for 14-Hydroxycodei none based
on Approx. 0.85 Oxycodone %RSD of 6 system _
sui t abPm Fy Hagts pex mélhgm of codsians e kH-Hydrogyrodegngne
14- Hydr oxyc I}f(eﬁxpect ed retention tinmes were
as follows: qggj gﬁcgont-g pected Retention Tines
Codei nos=1Respomsernf Codeinone or 14-Hydroxycodeinone in

Sample Solution.

Rstd= Response of Codeinone or 14-Hydroxycodeinone in
Standard Solution minus the response of unspiked
standard

Wstd= Weight of Standard, corrected for purity, mg

Ws= Weight of Sample, mg
1000000= Conversion Factor for ppm

% Codeinone/14-hydroxycodeinone = ppm / 10,000

[0207] The results for Example 1 utilizing the procedure of Example 6 gave a result
of <5 ppm of codeinone and 8 ppm of 14-hydroxycodeinone.

[0208] The results for Example 2 utilizing the procedure of Example 6 gave a result
of <5 ppm of codeinone and < 5 ppm of 14-hydroxycodeinone.

[0209] The results for Example 3 utilizing the procedure of Example 6 gave a result
of <5 ppm of codeinone and 10 ppm of 14-hydroxycodeinone.

[0210] Many other variations of the present invention will be apparent to those skilled

in the art and are meant to be within the scope of the claims appended hereto.
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14- Hydr oxycodei none 27 4 min Oxycodone 32 6 mn 51
WO 2005/ 097801 PCT/ US2005/ 010666 1. |njection

woe@seeisne Once the colum was equilibrated, tPET/BEs20p$/@10666
and standard solutions were injected according to the
fal |l owi ng. sequence of Table 3: Table 6 Bl ank

Wh?tdFFf?étﬂ?C? 51 injection Resolution solution 1 injection
Working Standard Il 6 injections for RSD, |ast 2
injections for calibration Blank (diluent) 2

. in J@@moamfowsqq»akwam&mdomﬁehm ¢riste @niposisionihgring less

Pr r Ki St andar III 2
‘fhafr B F B RS e e e N R o
hydt§cbRitide c%nip@bl‘ﬁ@h heviag aSeaq|160 3phy Bpﬁycﬂ:ozydoamﬁsﬁé mnas
Wrking Standard Il 2 injections Sanmple 3 Pre#12
suitpblp selvFwiie prastuep P oBycodprpePmpsitio hewingdass th%?i(PP@ 14-
%gg del! 2 injections The Codei none and
hyd Hg rng?(ycodel none peaks were identified using the
relative retention tines as discussed above. 52 WO
2005/ 097801 PCT[ US2005/ 010666 , Cal cyl ati o The
2. r eshyriesess ot elgte il ny %fe%ldﬂaycﬁr@/%ﬁns%%k?d@rfﬁaﬂgf éé\
hyd\‘&f?’gﬁd&ﬁ@ﬁéﬂdeéjcatﬁﬁg recorded. The content of Codei none
Hydr oxycodel none was cal cul ated in ppm using
t he foIIovvl ng equation: Rs x Wtd 1 1 1 10 1, 000, 000

3. The process of claim 1 wherein said hydrogenation is performed under reflux.
4. The process of claim 1, wherein the solvent is an alcohol.
5. The process of claim 4, wherein the alcohol is selected from the group

consisting of methanol, ethanol and isopropanol.

6. The process of claim 1, further comprising recovering the oxycodone
hydrochloride composition having less than 25 ppm 14-hydroxycodeinone from the

solvent.

7. The process of claim 6, wherein the recovery step comprises crystallizing the
oxycodone hydrochloride composition having less than 25 ppm 14-hydroxycodeinone

and filtering the crystallized composition from the solvent.

8. The process of claim 6, comprising further hydrogenating the oxycodone
hydrochloride composition having less than 25 ppm 14-hydroxycodeinone.

9. The process of claim 6, wherein the oxycodone hydrochloride composition has

a 14-hydroxycodeinone level of less than 15 ppm.

10.  The process of claim 2, wherein the hydrogenation is performed with a

hydrogen donor.
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St andard, correcte purity,

acawmjle rTg 1000000= Conver3| on Factor for pp m %
Codei none/ 14- hydr oxycodei none = ppm/ 10, 000 [ 0207]
The results for Exanple 1 utilizing the procedure of

12. Exam& $ro€esd dY Elafin 16 SWhérein@he Hydiog@mcﬁfor eORRIchATorR Ak 8
pm of 14- hgdr oxycodei none. [0208] The results for

grommq@ls@ng ofihydrogemegas; Fremi aridbdug Qém@f cyclehepene, 0diame a

e D e e o R R

contBihdtlonk dgrédfe procedure of Exan'pl e 6 gave a result of
< 5 ppm of codei none and 10 ppm of
14- hydr oxycodei none. [0210] Many ot her variations of

th ' :
13. oA RS hor ppRffllhy 8 obfcctioRPh ARRSIEHe it AR having less
thas 25 ppmdid-hykizoxcadeamompendisthgreading. hydcWorRGex 9Bl 8o 1
PCT/ 0Q5/ 010666 . , What ijed is. 1.
XSO g PRV bRy B Hrsiers t SreBb Sicogmpe
hydiGehldiftiel S the 4 NARydrexRRAEAGEIEIBINES

conpri si ng hydrogenatlng an oxycodone hydrochlorlde
conp05|t|on having at |east 100 ppm

dr oxycode U|table S ce
PRt Bliipa: tPesfim B bR EaS Ridiitond iAo
hycﬁ&gfc@wﬁmbmnglesgﬁhaﬁhg )cess of claim1, wherein
said hydrogenation is perforned with a
15.  The process of claim 13, wherein the hydrochloric acid is present in an amount

of more than 1 molar equivalents to the oxycodone free base composition.

16.  The process of claim 13, wherein the hydrochloric acid is present in an amount

of more than about 1.2 molar equivalents.

17.  The process of claim 13, wherein the hydrochloric acid is present in an amount

of more than about 1.5 molar equivalents.

18.  The process of claim 13, further comprising increasing the pH of the solution

with a basic agent.

19.  The process of claim 18, wherein the pH of the solution is less than 1.0 and is

adjusted to a pH of about 1.5 to about 2.0.

20.  The process of claim 18, wherein the basic agent is sodium hydroxide.
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hydrogen donor and a catal yst. 3. The process of claim
1 wherein said hydrogenation is performed under

WO edos0%x7801 4. The process of claim 1, wherein tPEI/US2005/010666
solvent is an alcohol. 5. The process of claim4,

wherein the alcohal is selected fromthe, grou
21-coniﬁ<‘sm°ﬁ§ss C]&B?HaWé‘Ff,eHb"thﬁg‘%g‘iOgﬁ?f’&mP%‘b‘?L%ﬁ%ﬁ‘gP’.‘YC@d"m
: Chal 140 d 18l R ri )
by IO AR it 1R e i LU coR O o b 18 e 1 )b

than 25 ppm 14- hydroxycodei none fromthe solvent. 7.
The ﬁr ocess af

| ai m 6, . i,n the. t
22.c.orbs BBES A St e 108 DS S pRBASR P AP R P Godne
hyd&6¢HIGEde doRih o3RO HAvIngSS] 4 o3 oddiidne level of less than 10 ppm.
14- hydr oxycodei none and filtering the crystallized

conposition fromthe solvent. 8. The process of claim

6, I.S] t:h L0g:
23,y o E SRS aE claldo et R GBS B B odone
hydkéehiyriieccongeitiondiaging® 14Theirgyeodsinond lectlaifiess than 5 ppm.
wherei n t he oxycodone hydrochl oride conposition has a

14- hydr oxycodei none | evel of |ess than 15 ppm 10. The
T 0¢RS Srolss Ordlaiha3, WG fe bREIIMHE REGBAIILATe Ednpositi
24 per?orﬁ%’g Svsvithaa hi/gﬂrﬂogeen 8on%cr. 549% 2005/ 097 018110](1

hasROA-hiRR 0XE00dia666 evallaf abbet Idrppoess of cl ai m 10,
wherei n the hydrogenation is further perfornmed with a
catalyst. 12. The process of claim 10, wherein the

25.ny dTRIBDERMPLIHD 13¢vReleRfkhE bRTRIIBRe hedreso88\Ediipdsittbn
drogen gas, formc acid, 1ndoline, cyclohexene,

of h

hassobi-hydroxymodeindné lewel afdess dapdiOgepiinol i ne,
2, 5-di hydrof uran, phosphoric acid, and conbinations
thereof. 13. A process for preparing an oxycodone

26.hy dTRE PloosdsE cLAMMSS ivheRm havkiddoss Bydrbldabriddc@nposition
14- thr oxycodei none conprising reacting hydrochloric
hasge}4dhygdrexy cedeingng keyalnfabpwtexpBase conposition in a
sol vent under conditions to form oxycodone
hydr ochl ori de havi ng a 14- hydroxycodei none | evel of

27l ﬁSThé bﬁm;s%&f m{:]uimg 1 Wﬁefaﬁetm hydmgsnaifonqiraduoed 2n oxyoeriend

t he, oxycodone rochl orj de has 14- hydr oxycodej none
comwgron&favrr@sasl4—ﬁmozfscoaﬁw?queh%ééewﬁeég§%¥ a'aff % R,
ﬁn‘guﬁgﬁdg?ﬁ{ﬂé]a&cﬁ‘@om HYASBERELE tREroludeSarPd:§268ne HY dfSthloride

composition comprising 14-hydroxycodeinone in an amount less than 10 ppm.

28.  The process of claim 1, wherein the hydrogenation produces an oxycodone
composition having a 14-hydroxycodeinone level of between 10 ppm and 25 ppm,
further comprising additional hydrogenation to produce an oxycodone hydrochloride

composition comprising 14-hydroxycodeinone in an amount less than 5 ppm.

29.  The process of claim 13, wherein the hydrogenation produces an oxycodone
composition having a 14-hydroxycodeinone level of between 15 ppm and 25 ppm,
further comprising additional hydrogenation to produce an oxycodone hydrochloride

composition comprising 14-hydroxycodeinone in an amount less than 10 ppm.
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of nore than 1 nolar equivalents to the oxycodone free
base conposition. 16. The process of claim 13, wherein

wa b@skhymoochl oric acid is present in an anount PCDUSI005/€10666
than about 1.2 nolar equivalents. 17. The process of

clajm 13, wherejn_the hydrochloric acid i resent in
30. o AR 6F gt 4 WA RB Py FosBin Prosiigf A aiteadohe
itibAGaPing GeSISh Bl1&hdrd 1e &l BefweeR T Ppad £ 25 ppm,
aﬂ%ﬁgigasfnggthg ﬁﬁ?ggkthe soIStion Wi th apEasic ad%%?,
further, commeispngosidiionel hysregamatisn topreduserantdxgcodeng hydtpshloride
solytion is le than 1.0.and.is adjusted.to.a pH of
confgsitionFbuminising ) dcfyaa v ockabtnih B Bt Grtnk 3 Bl o
- wherein the basic agent is sodi um hydroxide. 55 WO
2005/ 097801 PCT/ US2005/ 010666 21. The process of
31.c| allhg process ef elaim d Bewhgrainghe hxdrosenalipb gtpdugesgn oxycodone

. r [ [

cor e B8 b8 SRS o bBhrs YL Pand 2500m.
furthbecantimris@psadditionbBhydrdgenatien ®i protine adnyockycadymathydrochloride

produces an, oxycodone hydrochl oride conposition
compositing %H@Alsﬁlﬁdﬂ&%%a’éﬁ)fﬁ%@q lp B EoRT IS5 the 4 PPTD

ppm 23. The process of claim1l, wherein the

hydr ogenati on produces an oxycodone hydrochloride
32.conflosproiess ofiahimd, whdrinthe hpcdpgeahtionstep it parddrnel wigssit a

han 5 ﬁ g\ 24. The process of claim 13, wherein the
hydgq8ru RS %’hydrochloride conposition has a

14- hydr oxycodei none | evel of about 15 ppm 25. The

process of claim 13, wherein the oxycodone i
33.hy dAquedesy fod graperipg s pyedopmbydrodotideiosxastha haging a 14-

evel .of | ess than 10 26, T [ . claim
hyd 0% 0agbanc it Felam B o SuB xS Shancn ool BESBARE T o
reaftfy i8 akdithble sy ad &ixRestidnt 8¥& codfposition thabing PManidint of

The process of claim1, wherein the hydrogenation
8,1 - Birdiiideerodpinone gvibRY drp drotiradsich i g amount greater
- > i f
thag L GO E B0 Db BT o B, RFLAERE ol SRR promore
the [delovtitattonast the §.4 ddiiinelrbwyd? Sedihydrocheleinpaeo $4-hiydmoxycodeinone
conpri si ng 14- hydrqxycodei none i.n an a nt | ess than
to f%nﬁﬁﬁﬁy@%.oner g%ﬁqlgeéggcqypp%}%ﬂqha{(}n%ﬁ?ﬁy%%w eimone
levOMALRIRREA 1 rtﬂgf%ﬁaprﬁﬂh%aeﬁg §€p bERATPLFHIhQI und
v aving a 14- h?/ roxycodei hone Iev%l %f bg?ween 10 pgﬁn
redagiog 26nditpons to forométe theoamyeisenrg 14ehgidraxynadeinone to
hé rogenation to produce an oxycodone hydrochl oride
OXY& ition conprising 14- hydroxycodei none in an
anount | ess than 5 ppm

34.  The process of claim 33, further comprising recovering the oxycodone
hydrochloride composition having a 14-hydroxycodeinone level in an amount of less

than 25 ppm.

35.  The process of claim 33, wherein the recovery step comprises crystallizing the
oxycodone composition having a 14-hydroxycodeinone level in an amount of less

than 25 ppm and filtering the crystallized composition from the solvent.

36.  The process of claim 33 comprising increasing the pH of the solution with a

basic agent.

57



29. The process of claim 13, wherein the hydrogenation
produces an oxycodone conposition having a
wQaZeokyeiisoxycodei none | evel of between 15 ppm aPdI/BS2005/010666
ppm further conprising additional hydrogenation to
produce an oxycodone hydrochl oride conposition
conprising 14-hydroxycodei none in an anount |ess than

37. 10 PiBroddss VORI OPH&E R (AT UBAQ0R/ G IGE fess 8Rn 1Thend is

process of claim 13, wherein the hydrogenation
adjystesito e ahalwuy £ dde eboutddhposi ti on having a

14- hydr oxycodei none | evel of between 10 ppm and 25

ppm further conprising additional hydrogenation to
38. pr OThCSro8dss ©X Yiaitl 0B scomyitsingt Hydkd gdatimOmp @ssulthtroxycodone

conprising 14- hydroxycodei none in, an anount | ess thgp
hydsoog&ﬁdeypmppﬁléwﬁ haweg 81 phydiogysademongieyekinpnigaount of less
thmﬂygpﬁ&@nation produces an oxycodone conposition

g a 14- hydroxycodei none | evel of between 10 ppm
and 25 ppm further conprising additiona

hydr.ogenation to oduce, an oxycodone hydrochl or.i.de .
39. & orpRSRTORSH OF R P8+ Weereia Thy Bk e itk i ajd diiing

meagE%Q&uﬁ%ﬁ%t han 5 ppm 32. The process of claiml1,
erein the hydrogenation step is perfornmed wthout a

hydr ogen gas feed. 33. A process for preparing an
oxycodone hydrochlorigde c i.tion. havi a 14-

40,y b R R S R UEBE R RE e %, fan 25
ppm conprising reacting in a suitable solvent an
oxycodone base caonposition having an_anmount of

41.8, 14 papaeyuifos pieparing an AyYRodermieydieeidoridg qamnpsiiondayseiless

Fd ] : . 1.0 I I val
g B A BB B o Conposi tion ta

pr offedtihg dnhuxycedond basd mpekitioh&omprising an amount of 8,14-
8, 14-di hydr oxy- 7, 8-di hydr ocodei non 0
dihydroRyd %&%M@We vl h}&r%%éwfo%@g% 'isw%r to reduce the amount

of s SRl RRIHE aﬁﬁ%ﬁgl.?ih].hgﬁe h%vdeﬂgg@ﬁ%% %P ¥ Ih RNRREE-AQne

evel "I n an anount ss than the react’ing
dihgdregode@iong te é4-hgdivegcadethene dusnigifirmgticwofiiht ioapsodooe

B e ko B e WA S LS, Bl
conprising recovering the oxycodone hydrochloride

conposi tion having a 14-hydroxycodei none | evel in an
42. anolimt profess @f slaimh3thamiA b prhereds thethe cpdansdydrashlogidgi m

o S SRS R PP T8 11 21

14- hydr oxycodei none | evel in an anount of |ess than

25 gpn1and filtering the crystallized conposition from
43.1 helkgprgeess of claims 33 and 41, wherein the oxycodone hydrochloride

composition has a 14-hydroxycodeinone level of less than 10 ppm.

44. A process for preparing an oxycodone hydrochloride composition having a 14-
hydroxycodeinone level in an amount of less than 25 ppm comprising

reacting in a suitable solvent an oxycodone base composition with
hydrochloric acid in an amount greater than 1.0 molar equivalent as compared to the
oxycodone base composition, the reacting step being performed under reducing
conditions, to form an oxycodone hydrochloride composition having a 14-

hydroxycodeinone level in an amount of less than 25 ppm.
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36. The process of claim 33 conprising increasing the
pH of the solution with a basic agent. 57 WD

WQe®50987801 PCT/ US2005/ 010666 37. The procesBCDS2005/010666

claim 33, wherein the pH of the solution is less than
1.0 and is adjusted to a pH of about 1.5 to about
2.0. 38. The process of claim33, conprising

- ! .
45.hy Ag)gﬁ%?% %o?%r%#aﬂné %H&%@H&n@%ﬁcﬁ@&ﬂ@ﬁde PRI U B less

conp avi ng al 4-'hydroxycodei none | evel in an
thamAdopin IdFhydeesycod¢inened®myyising39. The process of claim

38, ereipn th H,i s not.adjusted. .t .aci d_durj n

© he D a4 RYaloR Ok HERER A b GaiBinnidond
fred/ b8 bMpbdigoH 1 s greater than 2. 41. A process for

preparihg an oxycodone hydrochl oride conposition .

havéanyertimgdhe exigadas fahase compesigiciodeiyaedane hydrochloride;

amdcorrpri sing titrating an oxycodone base conposition

conprising an anmount of 8, 14-

di hyydiregenaiin@thdidxycodone tedookieridé tdobtyigranaxlyesdone aci d

in order to reduce the anmpunt of excess hydrochloric
compasHionhaviaelessithan 2epm d iy Azaxysedegpone.

8, 14- di hydroxy-7, 8- di hydrocodei none to

14- hydr oxycodei none during formation of the oxycodone
46.hy dAgrbdess fol @reparipg sn bkyrodhaw hydyottdesde trampddBiopdaving less

14- hydr oxycpdei ngne. 42. The process of clains 33 and

thm&i?p&ﬁb?éﬂﬂﬁ?ﬁ%m8?9@$HHW@”HVH£ochIoride conposi ti on
hasyh@irdgenadals 214 H9dRIxPORRINRY BbmPbsiti6 fo SKIAD ahdxPESBone
43. Th 3 and 41

e process of clains 33 an , Wherein the
fresbage odmpesitigntr ochl ori de conposition has a

14- hyd dej level of |ess.than 10 4. A
or R SRS P Rhe FiPas? bomBTuon pa SR B rydtbenforiae;
Conm%'tih'%%d@&bd:ﬂe@ga&chlhﬁaé;@fmpoqei none |evel in an
anmount of |ess than 25 gpm conprising reacting in a

sui blspgengting Sreroxaerdony pdorklopds i @BAPEE BYEMORFt h
con%o%{t%%{ﬂa { gciegcthﬂm iﬁ%@’ﬂ tl%%g&xyg{)@&ﬁ(g{ght han 1.0 nol ar

ent “as conpar xycodone base
conposition, the reacting step being perfornmed under

47, rh$ ggg{g&?e‘ﬁ qg‘g)%ﬂtglﬁggép p%&gfdﬁé%%ogﬁ%ﬁgg gor}r?position having less
SRR oL, of Loeo (han 2

oxidizing a thebaine composition to form 14-hydroxycodeinone composition,
said oxidizing being performed at a suitable pH to minimize or eliminate the
production of 8,14-dihydroxy-7,8-dihydrocodeinone in said 14-hydroxycodeinone
composition;

hydrogenating said 14-hydroxycodeinone composition to form an oxycodone
base composition; and

converting said oxycodone base composition to an oxycodone hydrochloride

composition having less than 25 ppm 14-hydroxycodeinone.
48. A process for preparing 14-hydroxycodeinone comprising

oxidizing a thebaine composition to form 14-hydroxycodeinone composition,

said oxidizing being performed at a suitable pH to minimize or eliminate the
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45. A process for preparing an oxycodone hydrochl oride

conposition having |l ess than 25 ppm
wQaZeokyeiisoxycodei none conpri si ng hydrogenati ng BCT/US2005/010666

14- hydr oxycodei none conposition to obtain an oxycodone

free b sition ti t he cadone free
profidn oL g ey 0. b BaETE TR S g Ao none
o fpgenating the oxycodone hydrochloride to obtain an

xycodone conposition having | ess than 25 ppm
14 hydroxycodeinone 46. A process for preparing an

odone drochl oride c S
1905V 8 IRESs B S aR0ng f PR SORE R i {eithostioh coliAfing
14- &u&f@wm@ebmeawmsmo@mmmomlarhavlag adotee gHrtRan
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hydgeehdorécorrpd il formrs qosreepapd st addi joggeodone, and

i's oI t e hygr
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oxycodone conp03|t|on havi ng | ess than 25 ppm

14- hydr oxycodej none. A process faqr preparjng an..
50. ox y EBRIPHOECH P CER ISy WH@EE’ @?YFP@?PO%EW%S‘P r@%s"%mtpﬂélﬂon
mmqg SRR A5 qqqﬁm b econprlsmg oxi di zing a

ebai ne ‘conposi'tio rn114 hydr oxycodei none
conposi ti on, sal d OXI d| zi ng bei ng perforned at a

SUI bIe Hto e or r,oducti on
RbrogRunet Sy Ao bRt e Bk el HroR GRESS
con%ﬂ;tlﬁg dr @xuee Q&Hn@ﬂﬁﬁc abRAMR@Sdrici 2R, phdﬂjh@ﬁé AEit] fdifusiaiablid and
14- hydr oxycodei none conposition to form an oxycodone

HummﬁﬁﬂGMWﬁbSItlon and converting said oxycodone base
conposition to an oxycodone hydrochl oride conposition
havi ng | ess than 25 ppm 14- hydr oxycodei none. 48. A

52.PT 0a&s8cds® forpreRdink ag okfcdivds hydrockdetideosmpesigun teivirg a 14-
oxi di'zi ng a thebai ne conposition to form

hydraxyepdeinane lsuel in 6namoyppddpsithan 25 BRNGOBWIZINE ng bei ng

P he @b Be S By LR P BB Po g Rn el SRORLE
d1h§drb§kydil &ﬁﬂiydmoaelﬁmdﬂ Wigld n suinstiaica tre prefersatially removes the

dro 0
8,14- d1h}}/droxy)i¥ cﬂhy rocodelnone as compared to the oxycodone base; and

converting said oxycodone base composition to an oxycodone hydrochloride

composition having less than 25 ppm 14-hydroxycodeinone.

53.  The process of claim 52, wherein said substance is a gel.

54.  The process of claim 52, wherein said contacting comprises passing a solution

comprising said oxycodone base composition through said substance.

55.  The process of claim 53, wherein said contacting comprises forming a slurry

with said oxycodone base composition and said gel.

56. A process for preparing an oxycodone hydrochloride composition having a 14-

hydroxycodeinone level in an amount of less than 25 ppm comprising
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conposition; 49. A process for preparing an oxycodone
hydr ochl ori de conposition conprising reacting an
W@3006027180L base conposition with an acid havi NBCHUS2005/010666
hi gher pH than hydrochloric acid to forma
corr LN cid additi . . , }
convaPRRRE: 8087 eetoR bishicBRaR Moy Rl BHERT or 3
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wherei n _sai d. oxycodone_ hydrochl ori de conpgsition has
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m xtuyres thereof 5 A process for.preparing an
COBPEEB de?%éba%ﬁﬁmngé%agawwﬁ?ﬂf’% ng a 14-
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5% onpBsi prioesss led olaiy Sarwhereinrsaidothr@natagraphic separation is a
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oxycodone base; and converting sai d _oxycodone, base .
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OBl ERR 0 &5 RRR N R R, 0T
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ppm conpri sing 60 WO 2005/ 097801 PCT/ US2005/ 010666
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5%nouFite procdss b chitrh p8r wherein, Bidsubgtgnescis égichone to
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t he 8, 14-di hydr oxy-7, 8-di hydr ocodei none as conpared to

60.he DxyFRIGRRS clhad 83, wheteimaiteddnkREng dbBApH¥EPaskinea solution
base conposition to an_oxycodone hydrochl ori de

cameprsing sibexyeadenihydeachlaridgcompopitigh through said substance.
14- hydr oxycodei none.

61.  The process of claim 59, wherein said contacting comprises forming a slurry

with said oxycodone hydrochloride composition and said gel.

62. A process for preparing an oxycodone hydrochloride composition having a 14~
hydroxycodeinone level in an amount of less than 25 ppm comprising

subjecting an oxycodone hydrochloride composition having an amount of 14-
hydroxycodeinone to chromatographic separation to preferentially removes the 14~
hydroxycodeinone as compared to the oxycodone hydrochloride; and

recovering oxycodone hydrochloride composition having less than 25 ppm 14-

hydroxycodeinone.
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57. The process of claim56, wherein said
chromat ographi ¢ separation is a sinulated noving bed.
wG05M9BrDCcess for preparing an oxycodone hydrPCHUS2008€10666
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