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Although opioids are prescribed with increasing frequency, knowledge of their effect
on visceral pain is limited. However, it is known that, in addition to analgesic effects,
morphine may also cause a number of undesirable effects, including, for example,

25  respiratory depression, nausea, vomiting, dizziness, mental clouding, dysphoria,
pruritus, constipation, increased biliary tract pressure, urinary retention and

hypotension.

The effect of certain active agents on patients is highly variable. Visceral pain differs

30  from pain in the skin in many ways and is often more difficult to treat.

In the literature different types of pain associated with disease of the viscera are

suggested. These types comprise true or localized visceral pain, referred visceral
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20  According to an embodiment of the present invention it has been found that it is
possible to effectively treat moderate to severe visceral pain by administering
analgesic medications comprising the opioid oxycodone or pharmaceutically
acceptable salts thereof. Moreover, it has been found that visceral pain and especially
acute (i.e. non-chronic) visceral pain can be effectively treated by administering

25  oxycodone at a dosage which is lower than the corresponding dosage of other opioids
like morphine. Accordingly, the present invention inter alia refers to a method of
effectively treating moderate to severe visceral pain by administering oxycodone at

relatively low dosages.

30  According to an embodiment of the present invention it has been found that treating

visceral pain with a specific dosage of oxycodone is more effective than treating the
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Patients suffering exclusively from acute visceral pain, according to the present

invention would not or no longer be treated with the opioids commonly used for this

purpose (like morphine, hydromorphone, oxymorphone, codeine, and hydrocodone)
25  but with oxycodone. Accordingly, the present invention opens a new therapeutic

window for the opioid oxycodone.

.According to another embodiment of the invention a method of treating moderate to
severe visceral pain in a patient already being treated with morphine or a salt thereof

30 is provided, the method comprising:
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15" Anembodiment of the present invention also allows the treatment of acute visceral

pain by administering oxycodone at a dosage which is sufficiently low in order to
reduce or avoid undesired side effects. This means, that therapeutic levels can be
achieved without or with fewer concurrent side effects, such as nausea, vomiting,
constipation and drowsiness, which may be associated with high blood levels of

20 oxycodone.

The finding that visceral pain can be effectively treated by administering low
dosages of oxycodone allows for the use of immediate release formulations and
sustained release formulations. It may be preferred according to the present invention
25  to treat visceral pain and especially acute visceral pain by administering oxycodone-
containing once-a-day, twice-a-day, three-times-a-day, or four-times-a-day dosage
forms. According to the present invention it may be especially preferred to use
oxycodone-containing sustained release formulations, wherein the dosage does not
exceed 40 mg oxycodone, preferably does not exceed 30 mg oxycodone and even

30 more preferably does not exceed 10 mg oxycodone. According to the present
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20  The dosage form to be used for treating visceral pain according to the present
invention preferably is an oral dosage form like a tablet or capsule, but could also be
a suppository or any other solid or liquid dosage form which can be administered
orally, via implant, parenterally, sublingually or rectally. Preferably, the formulation
in accordance with the present invention is an oral tablet, capsule, or in any other

25  suitable oral unit dosage form.

According to the present invention, visceral pain can be treated by administering
oxycodone or a pharmaceutically acceptable salt thereof. The phrase
"pharmaceutically acceptable salt" includes, but is not limited to, metal salts such as

30  sodium salt, potassium salt, cesium salt and the like; alkaline earth metals such as
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In certain embodiments such oral dosage form includes a sustained-release material
which is incorporated into a matrix along with the oxycodone or pharmaceutically

20  acceptable salt thereof to provide for the sustained release of the oxycodone. The
sustained-release material may be hydrophobic or hydrophilic as desired. The oral
dosdge form may be prepared as granules, spheroids, matrix multiparticulates, etc.
which comprise oxycodone or a pharmaceutically acceptable salt thereof in a
sustained release matrix, which may be compressed into a tablet or encapsulated. The

25  oral dosage form may optionally include other pharmaceutically acceptable

ingredients(e. g., diluents, binders, colorants, lubricants,etc.).

A non-limiting list of suitable sustained-release materials which may be included in a
sustained-release matrix of a dosage form which may be used for treating visceral

30  pain according to the present invention include hydrophilic and/or hydrophobic
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EP 0 576 643 refers to a solid, controlled release, oral dosage form, the dosage form
comprising a therapeutically effective amount of oxycodone or a salt thereof in a
matrix.

25
The oral dosage forms described in EP 0 576 643 may be especially suitable for the
present invention. The dosage forms according to EP 0 576 643 include “twice-a-
day” formulations. The oral dosage form may be presented as, for example, granules,
spheroids or pellets in a capsule or in any other suitable solid form.

30
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preferred. The dosage form contain betvveen | % and
80% desiyedatgriels. Gf ths%e nobymgrs, ébfeceﬂyleﬁ%ﬁih?rﬁueépe@ra y5
hydr I
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(b) Digestible, long chain (C8 - C50, especially C12 - C40), substituted or
unsubstituted hydrocarbons, such as fatty acids, fatty alcohols, glyceryl esters of fatty
acids, mineral and vegetable oils and waxes. Hydrocarbons having a melting point of
between 25°C and 90°C. are preferred. Of these long chain hydrocarbon materials,
20 fatty (aliphatic) alcohols are preferred. The dosage form may contain up to 60% (by
weight) of at least one digestible, long chain hydrocarbon.
() Polyalkylene glycols. The dosage form may contain up to 60% (by weight) of at
least one polyalkylene glycol.

25  One particular suitable matrix comprises at least one water soluble hydroxyalkyl
cellulose, at least one C12 -C36, preferably C14 -C22, aliphatic alcohol and,
optionally, at least one polyalkylene glycol.

The at least one hydroxyalkyl cellulose may preferably be a hydroxy (C1 to C6)
30 alkyl cellulose, such as hydroxypropylcellulose, hydroxypropylmethylcellulose and,
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acids, mneral and vegetable oils and waxes.
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In addition to the above ingredients, a controlled release matrix may also contain
20  suitable quantities of other materials, e.g. diluents, lubricants, binders, granulating
aids, colorants, flavorants and glidants that are conventional in the pharmaceutical

art.

As an alternative to a controlled release matrix, the dosage form to be used for

25  treating visceral pain may comprise a normal release matrix having a coat that
controls the release of tﬁe drug. In particularly preferred embodiments of this aspect
of the invention, the dosage form may comprise film coated spheroids containing
active ingredient and a non-water soluble spheronising agent. The term spheroid is
known in the pharmaceutical art and means a spherical granule having a diameter of

30 between 0.5 mm and 2.5 mm especially between 0.5 mm and 2 mm. Details with
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rel ease matri x, the dosage formto be used for 25
treating visceral pain may conprise a normal rel ease
matri x having a coat that controls the release of the
drug. In particularly preferred enbodi nents of this
aspect of the invention, the dosage formmy conprise
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f or nfgpléds),divmcetin®; teamyy aloehobgple enchmagnesumt@aam e for
treating visceral pain according to the present
i nvention may conprise oxycodone hydrochl oride,
| act Bgthef aptaied delesd }‘onnﬁtﬂﬁbﬁkh‘dﬂtanﬁhgiémbddde)anﬂ?ﬁelﬁg sutable for
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for 10 treating visceral pafin according to the
present invention are described in WO 02/087512,
i nco [ erein referenc cordin
or oo SRR FRE L B BiShhe P ofns L35 Bp arefala Uik o
for npromﬁmgladiaﬁggesib éffoat fpe af leasehionc24 h@urs sfter Iomaﬂmaﬁmuﬁon at
24 hours after oral admnistration_at 15 steady;
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rati poQhelbrdl difhink tpanﬁfl é%at g@iateﬁg '?ﬂeiﬂaﬁ&ﬂt@tlh Q8- embod1ments of

steady state to t e pat| taln enbodi nents
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adm 'F.Laf E)f g)}ylcg oné fo- 1"% Iw nghsocga atabout ?{% ol hours (e. g., about 2

to about 8 hours) after administration at steady state of the dosage form. The term

20 "mean" for purposes of the present invention, when used to define a pharmacokinetic
value (e. g.,Tmax) represents the arithmetic mean value measured across a patient
population. In certain embodiments of the invention, the mean Tmax of 0xycodone in-
vivo may occur at about 6.5 hours to about 17 hours, at about 8 to about 16 hours, at
about 10 to about 16 hours, or at about 12 to about 16 hours after administration at

25  steady state of the dosage form. The term "steady state" means that the amount of the
drug reaching the system is approximately the same as the amount of the drug
leaving the system. Thus, at "steady state", the patient's body eliminates the drug at
approximately the same rate that the drug becomes available to the patient's system
through absorption into the blood stream.

30
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20  In certain embodiments the sustained release oral dosage form to be used according
to the present invention comprises a substantially homogenous core comprising
oxycodone or a pharmaceutically acceptable salt thereof and an expandable polymer;
a semipermeable membrane surrounding the core; and a passageway disposed in the
semipermeable membrane for sustained release of the oxycodone or

25  pharmaceutically acceptable salt thereof, such that blood levels of active ingredient
are maintained within the therapeutic range over an extended period of time when

administered to a patients.

Another sustained release oral analgesic dosage form which may be suitable for the

30  use according to the present invention is described in EP 1 449 531, incorporated
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20 ambient conditions until the coated dosage form attains a stabilized dissolution
profile substantially unaffected by exposure to storage conditions of elevated

temperature and/or elevated relative humidity.

EP 0 531 611 incorporated herein by reference, refers to a controlled release dosage
25  form having a matrix of sodium alginate and a calcium salt. When the composition is

to be administered rectally, the matrix is combined with a therapeutically active

agent and a suitable suppository base. When the composition is to be administered

orally, the matrix further includes a higher aliphatic alcohol.
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20

It may be preferred according to the present patent application to provide a dosage
form which comprises a combination of opioid agonist and opioid antagonist in order
to reduce or prevent the abuse potential. Suitable dosage forms comprising

25  combinations of opioid agonist and opioid antagonist are described, for example, in
WO 99/32119, WO 99/32120, WO 01/58447, WO 03/013479 and WO 03/013476.

Subsequently, it is referred to different aspects of the present invention. However, it

30 is to be understood that the present invention is not limited to these aspects.
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controll ed rel ease anal gesic, which is comercially
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The term "selectively treating” is defined for purposes of the present invention as

referring to the selective use of oxycodone for effectively treating a specific pain,
namely acute visceral pain. The treatment of visceral pain with e.g. morphine would
20  also lead to some analgesic effect, but would not be considered “selective” since
such analgesic effect would be significantly lower in comparison to oxycodone and
would also be observed for other pain. In other words, no selective effect would be

observed for the treatment of visceral pain with morphine.

25

The present invention includes the following aspects:

According to one aspect of the present invention, a method of effectively treating
visceral pain is provided which comprises administering oxycodone at a dosage

30  which is sufficiently low in order to reduce or avoid undesired side effects.
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modeg Al ehdi&f Severe visceral pain in a patient already

being treated orally with norphine or a salt

According to another embodiment of the invention a method of treating moderate to
severe visceral pain in a patient already being treated orally with morphine or a salt
20  thereof is provided, the method comprising:
(a) discontinuing oral treatment with morphine; and
(b) orally administering oxycodone or a salt thereof in an amount of less than 50%
by weight of the morphine or salt thereof. It may be preferred to orally administer
oxycodone or a salt thereof in an amount of less than less than 45% by weight,
25  preferably less than 40% by weight, more preferably less than 35% by weight, even
more preferably less than 30% by weight and most preferred 25% by weight of the
morphine or salt thereof.

Furthermore, the present invention includes the following aspects:
30
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salt thereof. It may be prefmsrred to orally adm nister

oxycodone or a salt thereof in an anount of |ess than

| ess than 45% by wei ght, 25 preferably | ess than 40%

by wei ght, nore preferably |ess than 35% by wei ght,

even nore preferably |ess than 30% by wei ght and nost

preferred 25% by wei ght of the norphine or salt

thereof. Furthernore, the present invention includes

t he fAoikthed nfjtremsing etwe visGfal PAInDY QAN IR oxycodone at a dosage

PCT/ ER2Q06/ 050252 . 16 A nethod of tpeating acut s

Vs c SR ISR 8 e OSBRI o ey B oG g Lo guoviding the

Whi cRarhé thefipBitictdf@Bt. t he correspondi ng dosage of

nor phine required for providing the sane therapeutic

effect. 5 A nethod of treating visceral pain by

ag@m | 8 . . .

han | ReEBs P ARKERRENR Bl & ARG b doldhe ot £ Wage which i

t r eatlowey thaneths eoresponidingaiosdge pé morphineatduired o treatingAthe same

met hod for effe Lvehy treating visceral pain by

or al AR BB Yoxycodone at 10 a dosage whi ch

is lower than the equi potent dosage of oral norphine,

wherein the equipotency refers to the treatnent of

cut aferathod fit effaettvgly-treaping visceTsl paindiygnallyradniinistering oxysodone at
or i . f,. 0 Q 0 . .

30or & e G RIS BB KU BERAN b ortEy spommhpe, g e

t han eduiotenayrrefepy tofiles datryent eBcutdnaaus ahd Zndsculenmein, The &veight ratio

preferably less than 1:3 and nost preferably |ess than
1: 4. of gle@%%eraﬁntmﬁ &“eOfcﬂxy%PdﬁPn%Wng?:%fG{%%P%ﬁd dosage of
accepiaphifie RPrdferb§16&9 ah "2, ld%e ﬁ@féﬁb@;ﬁfﬁg’sgﬁ%x% £b 58even more

medi canent for treating visceral galn.
oxy c eeRfereblylesa than d rhandenest prefdrablnlcsethambhe sal t
ngreof, wher ei n oxycodone

Use of oxycodone or a pharmaceutically acceptable salt thereof for the manufacture

of a medicament for treating visceral pain.

Use of oxycodone or a pharmaceutically acceptable salt thereof, wherein oxycodone
20  or apharmaceutically acceptable salt thereof is used for the manufacture of a

medicament for treating acute visceral pain.

Use of oxycodone or a pharmaceutically acceptable salt thereof, wherein oxycodone
or a pharmaceutically acceptable salt thereof is used for the manufacture of a

25 medicament for selectively treating visceral pain.

Use of oxycodone or a pharmaceutically acceptable salt thereof, wherein the
medicament is an oral dosage form containing oxycodone or a pharmaceutically
acceptable salt thereof.

30
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9 20 or a pharnmaceuti cal | y acceptable salt thereof is
used for the manufacture of a nedicanent for treating
acute visceral pain. Use of oxycodone or a

PR RGebcal |y acceptable salt thereof, whergirioos050252
oxycodone or a pharmaceuticglly acceptable salt

thereof is used for the manufacture of a 25 nedi canent
for selectively treating visceral pain. Use of
oxycodone or a pharmaceutically acceptable salt
thereof, wherein the nedicanent is an oral dosage
form contai ni ng oxycodone or a pharnaceutically
acceptable salt thereof. 30 WO 2006/ 077212

PCT/ ER0O% Salebaolldd/dosiR Bfm A 1 BAnusRRirE of 4 AEdidasad 6

formfor the nmanufacture of a nedicanent to control
vi scéprirol yisceral ppiminrhamap astieats, e ofal sonfralled ealense dosaggiform

rele ge form conprising: a) from5 ng to 80 ny
oxycgglgﬁgaﬁog a salt thereof; 5 b) an effective anount
of aa9‘,fmmr5cxhgeﬂSOmgeamdamgtlaisaltﬂeﬁéof; matrix, said

acryl si.n rmtrl bei n ected so that the
8 b t%? 6‘99%9 gﬁcf {eiﬂafeyac crﬁ%’éﬁ’@ﬁﬂ‘e?ﬂld acrylic resin

i n- V'rﬁa‘h‘i’x BHiSs @lldtddan t&?ﬁfe%ﬁrﬁﬂd@h'p?&nde@)su&tannally pH-independent
pharmaceutical diluent. 0 10 According to the presen

i nvenn-vise, dissplatioweharactaristesant i al | y pH-independent”
rrean%?mgggg 1E‘J?ne,mgdllgeeﬁr'%ence at any given tinme, between

the a OXYyCO e released at pH 1.2 and the
anmount released at pH 7.5 (when rreasured in-vitro

i ng USP Basket Met hod at 100 rp n 900 E uegus,
iiﬁ %"ford% 19 Eneqgresgptdpygnsiph. b e1‘6’5%‘( a@mp -PeenRegdegy’ means
the ok te AIRERLE ﬁfanQMﬁ’gRl@ eoe%ee‘ﬁ@]lxé arh Uik Sptfxy’c&iJnQ feleased at

dosage for or |ess. of an oral control
dos a@f 12 ﬂhaamonntfrdpaseda@t pih?méi(whmm@smedan nm UcSQEEH&P Basket

Lo . RRRREDk 14) BEELA00R Dol B, 1074 1 Blcherab) TR R) wigh
based on the total amount of oxycodone or salt thereof in the dosage form) or less.

15
Use of an oral controlled dosage formulation for the manufacture of a medicament to
control visceral pain in human patients, the oral controlled release dosage
formulation comprising:
a) about 5 mg oxycodone or a salt thereof;,

20  b) an effective amount of a controlled release acrylic resin matrix, said acrylic resin
matrix being selected so that the formulation provides substantially pH-independent
in-vitro dissolution characteristics; and

c) a pharmaceutical diluent.
25  Further aspects are described in the claims.

According to another aspect of the invention a method of treating moderate to severe

visceral pain in a patient is provided, the method comprising repeatedly

administering 5 mg sustained-release oxycodone twice a day, three-times-a-day, or
30 four-times-a-day.



formul ati on conprising: a) about 5 ng oxycodone or a
salt thereof; 20 b) an effective anount of a

controlled release acrylic resin matrix, said acrylic

VGG bdds/oBior | X being selected so that t he for MYEeb R06/050252
provi des substantially pHiRglependent in-vitro

di ssolution characteristics; and c) a pharnmaceuti ca

di luent. 25 Further aspects are described in the

claims. According to another aspect of the invention a

met hod of treating noderate to severe visceral pain

in a patient is provided, the nethod conpri sing

repeatedly adm nistering 5 ng sustained-rel ease

oxycodone twi ce a day, three-tinmes-a-day, or 30
four-tines-a-day. WO 2006/ 077212 PCT/ EP2006/ 050252 18
Ac cofeRorging to apathenhesped o tetinventiothemethod af trepting madetatedo severe
of t : . e

pat | S5 B TR E B AP RE pelloiSEhBlinBlideutid |

ad m adnsihistering 10 thenaystained reileascoxyeddoas encdydaydone onc e a

ggy. 5 1t should be understood that the follow ng

pects of the present inventions may be specific or

pr ef gkt mfs%attﬁat e HikSyihOLERO egthe§&%sﬁt%n@5n$d§¢nay be
present invention: O According to the esent

i nvesperifin or prefeamed lgmbpdinfents pédletfcbragommgpects of the present invention:
oxycodone-contai ning 10 nmedi cament is in the formof a
solid oral dosage formlike a tablet or capsule.
Ac CoAcdonding f thé pregine iReitionivany boprefetredthat the oRy&¥dernid-edshtaining
t hat the oxycadone- contalnlng oral dosage form
H ovinadisameptisdp sheforr pbasadid gral dnsage formdgksrdabletor capsule.
According to the present invention it may be preferred
that the oxycodone-containing oral dosage form

pr ovAcdesdisg &t the present givention itihay beprefeyred thanthe oAyendouki-enptaining
to the res invention i.t be.preferred that the

oy SRR Rim PRV 8hedite FRRpsr &5 BR SRR Tor m | 5

orally administered on a once daily or twice daily 20

asi s.
15 According to the present invention it may be preferred that the oxycodone-containing

oral dosage form provides sustained release of the oxycodone.

According to the present invention it may be preferred that the oxycodone-containing
sustained release dosage form is orally administered on a once daily or twice daily
20 Dasis.

According to the present invention it may be preferred that the oxycodone-containing
medicament comprises oxycodone in an amount of from about 1 mg to about 50mg,
preferably between 1 and 15 mg, more preferably between 5 and 10 mg and

25  especially of about 5 mg or an equivalent amount of pharmaceutically acceptable salt
thereof. If the oxycodone-containing medicament is in the form of a sustained
release dosage form to be administered on a once daily or twice daily basis, the
amount of oxycodone in some cases may be higher and may be in the range from
about 5 mg to about 160 mg, but preferably is not exceeding 40 mg, more preferably

30  isnot exceeding 20 mg and most preferably is not exceeding 10 mg.
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According to the present invention it may be preferred
t hat the oxycodone-contai ning nedicanment conprises
oxycodone in an amount of from about 1 ng to about
@Q?gy ferably between 1 and 15 ng, nore p

méggﬂ ﬁand 10 ng and 25 especial ly of abouPS@Eﬁ%R%%O%z
an equi val ent anount of pharnaceutically acceptable
salt thereof. If the oxycodone-containing nedi canent
is in the formof a sustained release dosage formto
be adm ni stered on a once daily or twice daily basis,
the anount of oxycodone in sone cases may be higher
and may be in the range from about 5 ng to about 160
ng, but preferably is not exceeding 40 ng, nore
preferably 30 is not exceeding 20 ng and nost
pr ef Accabdiyg fosannther aspent ofiiha gpvleﬂtnmy mbo® 60dafidg thbderate to severe
PCT/EPZ%EG/OSOZSZ 19 Acefrq% 81 0 another aspect of
t he YSRFERhP2IB AR apaisnhis grayided; the fefhgd COMBNSEE o0 severe
Vi SC@y %Hmﬁﬁétéhﬂgrto a8 hpRkh Fiﬁent Sulf @4k €6aininB SxFRIIBRor a salt
conprising: (a) admi nistering to a human 3at|ent a
dhlﬂh@@@eHQOﬁmQWNﬂﬁéHMXycodone or asalt 5 thereof in

par Z@Et@&r §t8HP$ %‘rg%nﬁéq@% sard &g‘ﬁf{ég IC%JI%CS al ‘Hﬁmﬁge inyaid

pat i lemiangaterd ehdadmrmlmgg Mhemmldq&aﬂnnbayﬂmﬁ@pbtmmm are
parameters are pr opri at e%{%r caonti nued treatnent of

sai CPRPEPIINe oronliy Hedseatmeat ofseidpatient op @yepeaiel ypsihg t he
pat | @ inBiindW akdnGy bl B dibe MQ&RH@ o4 sat tR@bdT

t her eof dm ni steréd to the patiént

HHmi adrmmetererdgo the\patient iy sémmﬁstemg@outttrdesmf axyexalone or a salt

1" 8oy Bl 550 RN Y BHRDE i s o

par admi;ﬁfaﬁnﬁroeyzraaﬁc patmeitRAtOmN s@lsfRRrNbehiinfAthitdwe dose of
dose of _oxycodgne or_a salt thereof in said unit dose
at aORYFRAmeaL? §a1tata?ﬁe?iﬁ ig paif gt 4o #he Previously .aémmwtered amount if

phar gﬁgﬁ éymgoprrate
(d) continul ng the te &%%)aﬁ{ﬁe{glg??%ﬁ adj usting the
Hos e(dp feontinpingribe step (¢) gitratadn by adjustingthe qunsq of oapgmdoper orzat salt

St eﬂggﬁ ‘&flﬁ)ﬁ har “g%sge%g?gt Oqﬁpar%onﬁt&;er 3 Sa{rgmgters are acgleved in

admgai(js[;ahaﬁtrgm of t he dose of oxycodone or a salt

t hereof until L .
(e) continuing the administration of the dose of oxycodone or a salt thereof until

treatment is terminated. I may be preferred that the patient is titrated with a unit dose

20  containing oxycodone or a salt thereof in an amount of 5 mg to 10 mg.

According to other embodiments of the present invention, the oxycodone-containing
medicament may comprise another active agent, preferably another opioid or
25 nonopioid analgesic agent. Preferred combinations of oxycodone and other active

agents are described herein above.



treatnment is termnated. | may be preferred that the

patient is titrated wwth a unit dose 20 containing

oxycodone or a salt thereof in an amount of 5 ng to 10

Wo 2066PR N to other enbodi ments of the preseRfepaoososozs2

i nvention, the oxycodone-conpjai ning mnedi cament may

conpri se another active agent, preferably another

opi oi d or 25 nonopioid anal gesic agent. Preferred

conbi nati ons of oxycodone and other active agents are

descri bed herein above. WD 2006/ 077212

PCT/ EP2006/ 050252 20 Experinental evidence The

foregoing is also supported by the experinental

evidence referred to below 5 The experi nent al

studies referred to below, are based on a conparison

of dExpesimental evidenge at heal t hy vol unteers by applying

experinmental pain, since clinical studies provide

insufficient information, partly due to the great

di f f Thefoeszolngds alex suppsortéll hathyegperimehtabdvidensdfg@redltd below.

d e to the fact that nost di seases produce many 10
synptons ot her than pain, which affects the assessnent

of  pehdedpelimbmal @ididsGBfelred to@éw I fRREA o hﬂéggo&ﬁ‘ different

adm ni st éred under controlled cdonditions in
vol ufugsatderlthyt vedunteers by dpphingexpetiroerdal paihe sincel-ﬁmabstudles

S map RV RERERE R Rireiy €6 R BFERREReh® wpigyivs

necebamesh patients end ghrfly eietdtheofaétahdl sndspdifdatedipfoduce many
sufficient differentiated know edge about deep Fal n

18 gpymeriehpthertnan palR TEHe hsaHects sbrpssassaend @égﬁ%ﬂﬁl ipg el‘%‘-‘lﬁ%cy
clin infG B?EJ&&%1 [

efflgggi ofE%PQ?grent oplg%rd %?cgﬁgggﬁnaﬁgﬁé%ggg%pﬁy
pai nvelunts¢rs paithatthisddbstces be atidedr Iglowévet;uemd@upenmental stimuli

| d
B Seoiarey 5. RE b oot i SRt s Reiegrary to use

concgiffetent bibids B dYtAS SEfficiéht differe@Efddkny RBIdEe BRIUD BEED pash on
V\,hl ch deegpand visceral stimuli can be adm ni stered

2 pr SidigrEanbpain pgchanisasnandanasss, ﬁwnt qfithe elinjeal Aefipn saeqtam of
3“.0: Iq&tﬂhfdg rFontes%ﬁgethQ sl cf‘yﬁﬁ Blblcﬂ'ffolf fdaBH vﬁt:érﬂ}ﬂaina

€ possi Ity o actlv various t
ner vaanqaechtndagm battery hﬁcmsempmulmnﬂ v1sdemaltshmuh wias hpplied.

des Cﬁiooﬁ sa.mp Sles %vgrettgl( cie? n'n};)a‘aon of the opioid concentration in plasma.

20  Inrecent years methods by which deep and visceral stimuli can be administered
reproducibly have been developed. These methods allow activation of the pain
system with different stimuli, with the possibility of activating various types of nerve
pathways in the same experiment. In the trial described herein the efficacy of
different opioids on different types of stimuli of skin, muscles and bowel in healthy

25  volunteers have been compared. Cutaneous and muscular pain was administered by
pressure, current and temperature (skin only). The stimulation of the internal organs
was also produced by pressure via a balloon located at the bottom of the oesophagus.
The balloon can be distended and produce mechanical stimuli, which feel like mild
pain/discomfort. In addition, cold and heat stimuli can be administered by passing

30  water of differing temperature through the balloon.



different opioids on different types of stinuli of

skin, nmuscles and bowel in healthy 25 volunteers have
been conpared. Cutaneous and nuscul ar pai n was

3&@8‘26\167%9 ipd by pressure, current and L orDEr Fctfibannsiosezs2
(skin only). The stimulatiomn,of the internal org
mas al so produced by ‘pressure via a ball oon Iocated at
the bottom of the oesophagus. The ball oon can be

di stended and produce mechanical stinuli, which fee

like mld pain/disconfort. In addition, cold and heat
stimuli can be adm nistered by passing 30 water of
differing tenperature through the balloon. WO

2006/ 077212 PCT/ EP2006/ 050252 21 Aim The purpose of
the present study was to conpare the efficacy of two
different opioids on different experinmental pain

modeAdm where the pain induced is very similar 5 to

cl i nira@purpédervf theReseNMRAIdy W t@ borBstirdithe REtaSloMusdifferent
therefore activate different perlpheral deep/ vi scer a

pai nopigids Raiffarent sxnreimentabpaja modeisrvhess be neipdndueer is very similar
cendi r f

§ndid AR pdiy Th@%rﬁéig?éngdl ln]nl 1 8%‘?5’% |ehoford acﬁ@alté‘?fﬁ@x%nt

measured as @ resu paln st
cons perihesa tlgep/vhncbrat pasn pathwayessn sevefal exgansodurimg@btyolled

Pl owEAEors it ol B sty OEadie e eRRreh e pesut of a wel-

ef f i gefned Phin@kimulug c@ﬁ’débdﬁv%tye&ﬂdh@dﬂa §lc effect of orally administered
.................. M 6000000.."'M 20 0 30 60

90 nPPiojskp huﬂtél@tac?mdlﬁg tethe flgwrhartbelaw:pai n t est *
pported in plasnma anal yses of the opioids and

know edge of their distribution 25 between plasma and

CNS. Flow chart

Expected clinical efficacy of orally administered opioid *

ﬁ
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* Supported in plasma analyses of the opioids and knowledge of their distribution
25 between plasma and CNS.

Each of the experiments was carried out on healthy volunteers and includes 24
individuals aged between 18 and 65, male/female ratio 1:1, without any previous
chronic or recurrent diseases causing pain. The subjects have also undergone a

30 physical examination and have been screened for any diseases with testing of urine
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Each of the experinments was carried out on healthy

vol unteers and includes 24 individuals aged between

18 and 65, nale/female ratio 1:1, w thout any previous
CRDBRsH 7R, Fecurrent di seases causing pain. TR1/mp2006/050252
subj ects have al so undergones,a 30 physical exam nation
and have been screened for any diseases with testing

of urine WD 2006/ 077212 PCT/ EP2006/ 050252 22

(dipsticks for protein and sugar) and bl ood tests

(haenogl obin, C-reactive protein, platelelets,

| eukocytes, creatinine, aspartate am notransferase,

al kal i ne phosphatase, prothronbin tinme) before they

Wer e (dipHek§Re profeit B stightd ¥ind B106d (45 flaeBgIBbinS@%GBachbe protein,
the sub-trials will be maxi rum 2 hours. %he SUW ects

wer e platpdeletsldenkopiytess creptining, aspiarthte aginptunsienaseyrlshlingphosphatase,
week rial. i sign d t I

tho. BETAEER, EROBelord By wife B B8T B sHIAY, T dlpétRn oPeach of
oxy c a@anb-tridlwilllsy thigmumDiidurs. ThelfiibjdeaMeerd @Rfuded ey thbles, with
wi.th a placebo. The drug substances were tested by

usi nd MIBFUEK Hetme vessk SpWseR sach bl s i ncl udi ng

cut aneous, intranuscul ar and visceral pain

stinmulation in healthy subjects. The trials were
condJetabdesigreandimathod® a bl ock-randoni sed (three

bl ocks bal ance opi oi d sequenge). doubl.e- bl nd,..

ol acobe etk RO miPBd Wi EFTRIEET i SRiERSTiey 2b Migp boto

15 ( apigohale hreslcahpealwith 8 pcedpEThd difg astahéds weddtekted by using
Blinding for patients_ and those giving treatnent was |

4B de PXREKIBIENIS) D3I Rodely incidingytaapeys, inlsgransealar gpd Yisegrah pan

j Ui cey ASLE i i pdidag of placebo) according to the
fo||§%P§gﬂ%§?ﬁ§?ﬁ3' H?ggd Pl acebo ng nor phine 30 ny
oxycodon 15 ng 100 m grape juice 15 m norphi ne DAK

15 orm ora ral _sol uti,qn,2 / nd | uti.o
vy P e et b Sonite o asdokprraglied Gt i8gspatanced
| eas {oploid 8duefiry Solbdd-BRRT) pRasHo-das6led WhdssdvatiRbb e Sith three arms

sufficient wash-out. Experinental pain npdels/pain
d#i miqnpioids and placebo) and open therapeutic control. Blinding for patients and those

giving treatment was undertaken by pouring the medicine together with grape juice

(ensuring blinding of placebo) according to the following pattern.

Opioid |Placebo mg morphine 30 mg oxycodon 15 mg
100 ml grape juice | 15 ml morphine DAK | 15 ml Oxynorm oral
oral solution 2 mg/ml | solution 1mg/ml +

+ 85 ml grape juice
85 ml e juice
| grape

20  Atleast 7 days pass between each dose, which ensures sufficient wash-out.

Experimental pain models/pain stimuli
Several separate trials have been performed, where the placebo and the 2 opioids

25  were tested on the experimental pain models. Beforehand a test has been performed



Several separate trials have been perfornmed, where the
pl acebo and the 2 opioids 25 were tested on the
experinmental pain nodels. Beforehand a test has been

f WO 2006/ 077212 PCT/ EP2006/ 050252 23 |
mpgﬁ&@ﬁg%ubj ects have testgd the various pai?brﬁ‘JTHWZOOG/050252
stimuli and have learnt to score themon the scales
used (intensity and referred spread of pain). Pain
stimuli are given before and during treatnent (at the
expected maxi mum effect of the drug). The nodel was
first tested on skin, nuscle and oesophageal stinuli.
Stimuli with 5 cutaneous, mnuscul ar and visceral tests

the. ¢ aich 88 sabiebdBaBbdiie LHBEBYh ofmuh Rl fite ol g score
of ofheni aisthe scatesaisah(intedsity andwekdrredapread oftpatx). Pain stimuli are given

stimylatin kin_and scle with a pressyre nmet

{ SomBiote 4 gones ERsFoemeiiGe Swied waximym pbet ohe G, The
0es O plpRelUFas\rbthestedi Jki) husdb 8 Eodsbphagdad SBmIe Gk avith
area can be calculated "(inpedance planinetry).. .

Séns gutargeus, grusewlacandivisgerakiestareretapplied aishe varigel intensgities tested
t he [ N f . the lower arm ("single

and %gﬁ@% gdmg?#%gﬁ%gy%ﬁ#?éﬁégmghsured in this way

that both pure peripheral pain and central nechani sns

" ted il . di ed. The. effect of. .
{ her 6 CRect AEpMOiheA FeatpicaLrBTHas Sitiod ooy Bling s and
ar m Al SURY resk e LIRIRRY ISR dlpohirPRRAAG SRt the

warm and col d water perfusing the ~ bal |l oon.

40i noksephagus pith edabeany whergshqrrestseetipnalnreandan begplewlaied
stimali. . Th ] ' i or.ed.on _a_ Vi .
s B " Rt SRS B Pl i on e i
( ihnt @hdailrna?é mhzclwﬂfﬂ? llswt(mime(Ssiﬁgnmmﬁbpﬁawdl stithuti" )41t WadBnsured in
t he scal e) _an ainful (5.-10 n the scale) stimuli
St i mifts Way thet bmﬁ)pws@ﬁ@mepal BmeP‘? t

qentmg] mechaniging & reRpieg Rmul?)
thr e%ﬁ%kﬁied?@h@%c?oﬁhmﬁ%ﬁim W& MeAlRd $h & Skin of the lower arm

Kinetics Blood sanples o for assessnent of the
Vr i §3dnaedlid thempiodestyeand imihe nsaphegus iy fwarm apé cold avatgs ipoifighing the

v o R A BB S 0 DRI
dosagiensfly wat sdoredf on2dsul anllapd sdate (VXES)efod € (nd wh)no 10

over the whale trial_ (4 weeks). .
(intolerable), which combines non-painful (0 - 4.9 on the scale) and painful (5 —10

on the scale) stimuli. Stimuli with an intensity of 1, 3, 5 = pain detection threshold

20  and 7 = moderate pain are given.

Kinetics

Blood samples of 10 ml for assessment of the variation in plasma concentration for
25  the opioids were taken from a peripheral venflon for opioid dosage (blank test) and

30, 45, 60, 90 and 120 minutes after dosage. A total of 240 ml blood is therefore

taken over the whole trial (4 weeks).

30
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and Dose Morphine DAK oral solution 2 ng/m; Dose 30
ng Oxynormoral solution 1 ng/m; Dose: 15 ng It was
t the equipotent ratio of norphine
g‘iégo %#eﬁ?s about 2:1 by 5 weight. Statisti gtaC?/EPZOOG/OSOZSZ
treatnent of data » The pain threshold was determ ned
for the various stinmuli before the trial and after V
30 min (expected initial effect), 60 and 90 m nutes
(expected maxi num effect). 10 Stimuli were produced at
different intensities for stinmulation in skin, nuscles
and oesophagus. Data were stored electronically and
ente (RS . e anal gesic effect before and
duri Eg&)ta gmtgﬁr?iagfl D\/\?;agg determ ned by 2-sided variance
anal Wiirphiné DAK drhlesofutionh @ msg/th); Drisé Be@mgpl acebo ver sus

nor phi ne or rphi ne vers oxycodone and 2) .

inte §W%?%8ﬁ’ﬂ°§?ﬂﬁ?@i£°§ﬁ§%t% dependent variabl e

" pai it wRAkRmed THHE th_%feﬁ@i%teﬁ’t_r}ai?@bf‘mér%hﬂ@@d okybod¥R is about 2:1 by
studi ed by the Danish version of the "McG'II Pain
esteiihai re” being filled in at maxi mum pain. The
effect on pain threshold after 90 m nutes was counted

as the primary endpoint. The other data (effect on
ot heBtatiatical trvatmeaittof data change in the qualitative

descrj pti.v 4 20 words,. change in reported area of
pai nﬁl&@% %1‘%9&3%6’@6 tenbiged Rt By gt ihegige the tial and afer
varl §@h§1§(exﬂb@edlhﬁﬁf@?e@ﬁ?@dﬁnﬁ%%ﬁut@@(eﬁ%&ﬁ@niﬁn% effect).

regarded as secondary endpoints used ih t .
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15 quality was studied by the Danish version of the “McGill Pain Questionnaire” being

filled in at maximum pain.

The effect on pain threshold after 90 minutes was counted as the primary endpoint.

The other data (effect on other pain intensities, change in the qualitative descriptive
20  words, change in reported area of pain) were regarded as secondary, descriptive

variables. The plasma measurements were thus to be regarded as secondary

endpoints used in the descriptive phase to support the effect on pain data.

25  Results
In the skin both opioids, morphine and oxycodone, were significantly more analgesic
than placebo and there was no significant difference between morphine and
oxycodone for all modalities tested (see figure 1). Note also that the potency ratio of
2:1 (oxycodone:morphine) was confirmed in this study as being “equipotent” for

30  cutaneous pain.
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The foregoing results clearly confirm that visceral pain and especially acute visceral

pain can be effectively and selectively treated by administering oxycodone at a
dosage which is lower than the corresponding, i.e. equipotent dosage of other opioids

20  like morphine.

Having thus described in detail preferred embodiments of the present invention, it is
to be understood that the invention defined by the above paragraphs is not to be
limited to particular details set forth in the above description as many apparent

25  variations thereof are possible without departing from the spirit or scope of the

present invention.

All documents cited or referenced herein (“herein cited documents™) including any
manufacturer’s instructions, descriptions, product specifications, and product sheets

30 for any products mentioned herein or in any document referenced herein, are hereby
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enpl oyed in the practice of the invention. Gtation
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pharmaceutically acceptable salt thereof. 8. Use
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9. Use according to any of the preceding claims, wherein the medicament 1s a twice-a-day
dosage form containing oxycodone or a pharmaceutically acceptable salt thereof at an amount
of about 5 mg.

10. Use according to any of the preceding claims, wherein the medicament is a three-times-a-
day dosage form containing oxycodone or a pharmaceutically acceptable salt thereof at an
amount of about 5 mg,.

11. Use According to any of the preceding claims, wherein the medicament is a four-times-a-
day dosage form containing oxycodone or a pharmaceutically acceptable salt thereof at an
amount of about 5 mg.

12. Use according to any of the preceding claims, wherein the medicament is a sustained
release dosage form containing not more than 40 mg oxycodone or a pharmaceutically
acceptable salt thereof, preferably not more than 30 mg oxycodone or a pharmaceutically
acceptable salt thereof and even more preferably not more than 10 mg oxycodone

or a pharmaceutically acceptable salt thereof.

13. Use according to any of the preceding claims, wherein the medicament is a single-entity
formulation.



equi potency refers to the treatnment of cutaneous and
muscul ar pain. 16. Use according to any of the

precedi ng clainms, therein the oxycodone or a
pharmaceutically acceptable salt is orally

adm ni stered at a dosage which is |lower than the

equi potent dosage of oral norphine, wherein the

equi potency refers to the tredtnent of cutaneous and
muscul ar pain. 17. Use according to claim16, wherein
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19. Use of oxycodone or a pharmaceutically acceptable salt thereof for the manufacture of a

medicament for treating visceral pain in a patient already being treated orally with morphine or
a salt thereof, wherein the oxycodone or a pharmaceutically acceptable salt thereof is orally
administered in an amount of less than 50% by weight of the morphine or salt thereof after the
oral treatment with morphine is discontinued.

20. Use according to claim 19, wherein the oxycodone or a pharmaceutically acceptable salt
thereof is orally administered in an amount of less than 45% by weight of the morphine or salt
thereof, preferably less than 40% by weight, more preferably less than 35% by weight, even
more preferably less than 30% by weight and most preferred 25% by weight of the morphine or
salt thereof.



