ANTI - M SUSE M CROPARTI CULATE ORAL PHARMACEUTI CAL FORM Field of the
invention 5 The present invention relates to solid mcroparticul ate oral
pharmaceutical fornms whose conposition and structure make it possible to
avoid m suse of the pharmaceutical or veterinary active principle (AP) they
contain. The active principles (AP) in question are pharnmaceutical or
veterinary AP, 10 for exanple those classed in the category of stupefacient
products, anal gesics or narcotics. Msuse of these pharmaceutical active
principles can give rise to drug addiction behavior. In ternms of the
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pharmaceutical formis understood in tRORE of the present invention as
meani ng any formin which the AP is contained in mcroparticles smaller
than 1000 m These particles containing the AP can be coated mcroparticles
for nodified Féﬂl‘éa%&edl“’eﬂlﬁénAP In the latter case, the nmicroparticles 20
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di sabilities aﬁdléwlmQWQTe patient. 35 2 In case a. (or even |n case b.),
persons intending fPeAhSiSRe pre®nb@sdiskuRd #e expression “AP” denotes both a single

active principle and a mixture of several active principles.

15
Microparticulate pharmaceutical form is understood in terms of the present
invention as meaning any form in which the AP is contained in microparticles
smaller than 1000 pm. These particles containing the AP can be coated
microparticles for modified release of the AP. In the latter case, the microparticles
20  are coated e.g. with a polymer film which controls the rate of release of the AP after
oral administration.

Presentation of the problem

25 The object of the present invention is to prevent solid oral drugs from being
misappropriated for any use other than the therapeutic use(s) officially approved by
the competent public health authorities. In other words, the object is to avoid the
voluntary or involuntary misuse of solid oral drugs.

30 Misuse is mainly encountered in the following cases:
a) addictive behavior (drug addiction, doping),
b) criminal behavior (chemical subjection),
c) use of a drug in a manner that does not comply with the medical recommen-
dations (dosage), due to carelessness or because of disabilities affecting the patient.
35



drug will generally endeavor to extract the AP fromthe nodified-rel ease
formto give a quick-acting form and then: - either convert it to a

pul verul ent form by crushing so that it can be inhaled or 5 swallowed, - or
convert it to aliquid formwhich can be injected with a syringe or
swal | owed. The preparation of a liquid formfroma solid oral drug involves
an internediate step for aqueous or organic extraction of the AP in
guestion. This extraction is generally2preceded by crushing. 10 The nodes
of admi nistration by inhalation or injection are particularly suited to
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aoti abed w ieeir thecEbied o b FiibRtart S6RRr B ARSI Fefiels (6) (ni o
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i medi ate-rel ease form Thus at best th cAg) becone 1 neffective after
a very short Whichgffegty tpenageryspd poncemyanalgesis n@Aquse espreiplly MRIPhRE! ef or e
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vodka with oxycodone, which they easily extract from the tablets with water and

20  alcohol. This process consists in crushing the tablet and pouring the powder into a
glass of vodka or water and then waiting for a sufficient time to completely extract
the morphine derivatives, which can subsequently be absorbed.

Solid oral drugs can also be misused by chewing the drug before swallowing
it, instead of swallowing it quickly in accordance with the dosage instructions.

25 The risks associated with addictive behavior (a.) and criminal behavior (b.)
are obvious. It is pointed out that the misuse of drugs by injection is worse: the
excipients can be responsible for local tissue necrosis, infections, and respiratory
and cardiac disorders.

As regards the misuse of a drug associated with carelessness and/or the

30 patient’s disabilities (c.), this can also have serious consequences. For example, the
chewing of modified-release forms of AP before swallowing converts the drug to an
immediate-release form. Thus at best the drug will become ineffective after a very
short time, and at worst it will become toxic.

There is therefore clearly a serious public health problem associated with the

35 misuse of drugs, particularly solid oral drugs and especially those based on



35 mi suse of drugs, particularly solid oral drugs and especially those based
on 3 analgesics or narcotics. This grow ng phenonenon is of ever greater
concern to the health authorities, especially in the United States and
Europe, who are increasingly appealing for the devel opnent of

pharmaceutical forns that prevent m s- appropriation. 5 Prior art Patent
US-B-6 696 088 relates to a nultiparticulate oral pharnaceutical formthat
is indicated as being resistant to msuse. It conprises particles of opioid
10 agonist AP in a nodified-release formand particles containing an opioid

ant agoni st. The, form cont ai ni he.antagonj St . | scribe asi ng
| ess than 360/3“55%“35 %rrrgfcé)rlgsol.@-ﬂf ggu%grfglﬁg%?é?% 1Soqf%e'gj %egg %aﬁ%)fégg%%%{?% over a
peri od of 36 healtiauthoues, esppaallyon theabnites) Watesans Europs; ihopies wewasivflen ni suse

is being practieathe tthe wONRCAUGAGE 6f phittbéidall Bérms1hat Sre@RRI hisc! €s to
extract the opioid. AP is to release the AP and its antagonist inmrediately
and conconita%ﬂ¥9”5H8“thereby tolimt the desired effects of the

m sapproprfated opioid. As we understand it, said invention is based on the
use of an actbﬁsr ubst ance other than the AP and does not propose, inter
alia, a solution tor reducing 20 the inpact of crushing or reducing the
extraction of the AP. Patent application US-A-2003/0068371 describes an oral

ph?r maC_eu: i c?l t hf opﬁ%ha@isgls 696088 Sélanes & aloilii:llﬁlbﬁhi@tﬂatfoéﬂlcﬁﬁkiﬂ@ae;lﬁ@m oo
ant agoni st o [ . (nal.oxone) an el ling agent (e.g. X 1an gun). In
particul ar, sHm! lbgidicﬁfed?%%ﬁlﬂéIr?sésgalnfg’gmmlsfcﬁbgcggprf‘?ﬁ% P?‘ﬁdffr‘giﬂ idd of AP
conpri si ng0| aegaise APxmatnivdifiegiratpase fforwi ahdipertizled camaiomgen opwat antagobiased on
EUDRAG T RS 3¢fX Farﬁlt Ediftdifn %Qﬂé”‘% At %}]des%m@_agerlelle i ﬁgﬁﬁfang%%?_raﬁéent ed as
giving the fornmulation a viscosity such that it cannot be adm ni stered
nasal 'y or paP&ffrailnlgsy thand. s, pinthe categemstiAP ovefiapdipd i 36 ThaddRquat e

because, accoggheef paftickiatk inftvdispeisod, the use of an antagonist is, inter 30
alia, obligatory. Ejnall this f.or[ﬁ%!%cgi%é n.,cont ai NS _no o%nglitu-}%ustl)li ng means,

so it can be convérted™ Sgsea lf)ulfe\}negr otrh VLo ugrﬁ%eequen Fy %et the

subj ect ofl5 ni sugepdycleshty exirestitheoppiaid aAP ot ecleaPaitthn APagrl ite antegomist
VO A- 03/ 013474, HeRAEIY O Sdhc@hRdnth NAITRERHY t6 8lmif WeMesired effects of the
misappropriated opioid.
As we understand it, said invention is based on the use of an active
substance other than the AP and does not propose, inter alia, a solution for reducing
20  the impact of crushing or reducing the extraction of the AP.

Patent application US-A-2003/0068371 describes an oral pharmaceutical
formulation comprising an opiate AP (oxycodone), an antagonist of this AP
(naloxone) and a gelling agent (e.g. xanthan gum). In particular, said US patent

25  application discloses matrix granules of AP comprising lactose, xanthan gum,
povidone and an outer coating based on EUDRAGIT RS 30D®/triacetin/antagonist.
The gelling agent is presented as giving the formulation a viscosity such that it
cannot be administered nasally or parenterally. As we understand it, this answer is
inadequate because, according to said invention, the use of an antagonist is, inter
30 alia, obligatory. Finally, this formulation contains no anti-crushing means, so it can
be converted to a pulverulent form and consequently be the subject of misuse by the

nasal or oral route.

Patent application WO-A-03/013479 describes an oral pharmaceutical form
35 comprising an opiate analgesic and an opiate antagonist (naltrexone) in a



35 conprising an opi ate anal gesi ¢ and an opi ate antagoni st (naltrexone) in a
4 pharmaceutically effective anount, together with a bitterness pronoter
When the drug addict crushes the tablet, the opioid and its antagoni st are
rel eased. The opioid effect is then neutralized. As we understand it, this
system does not nmake it possible, inter alia, to prevent selective
extraction of the opioid with water, without 5 crushing. In general,
resorting to antagonists is not without 4its di sadvantages in respect of the
possi bl e nedical risks run by the users and the risks of inhibition of the

i ntended therapeutic.effect..to Patent |l i.cation WO A-2004/ 054542
descri bes a s@%@?‘&ﬂf‘%ﬁl&eﬁ%aﬁlﬁﬂn IR0t éo(:%ﬁ?‘lglgvav}tﬁfgbll%mqs§ PPORIEE: (he®s tﬁ? m of a
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forms a net woPRSIPH: IR AiAfQiPE VSR Selectve X TAGoper Hici apipid Fihofatsro kg

conpri se ascoomshimgl that nodifies the rheol ogy of the pharmaceutical form

and a solvent. By varying the different conpounds and the concentration of
the fornulation, the authors state that they are able to nodify the plasna
profiles of the AR genejaboRspréing de cantaganiptaiis tnof evithoyt ds glisadpantages ihder st and

it, this refergpeeolihe Posiblélaredion SR win BNthE Aerh bH@E iRk of MhiBitiogldfa, M suse
by injection, all tcgg ' ess .b@fause the viscosity of this formul ation drops

sharply with Sivdntendsd derapshic dfect ot hanol . Patent appl i cation

US- A- 200310224051 describes an osnmptic formfor the 25 nodified rel ease of

Oy oo o BRSNS MoAI@RIShsHUMIE! A GeriGaH DA phatiy cOTONE OF
one of its salts, a se erneabl e nmenbrane envel opi ng at | east part of the
core, and an &ewticalt fogm; f ilic takps, then dorme gbRafrpstle (r eamplie selatie£3esWsd t he

oxycodone. Th'b&nlbdsﬂfg t0é Aunaiblaefhatlemqtuhhseico eseamf@i»datéanmwmgﬁ.@tse@itﬁasih! y by
iMmersion in ter for e.g. at.lea QuUrS. understand.it., this
tablet s not M (isRhe Sedlise RapuSERD anf POy (R AREERIGR e b0 o
appl i cati éh ERupposedioBra9e ngivewrk o de laquidiphdse.nThaderngddtiod can aptionally
phar maceut i cakoh Qs Bmpbitfl MaAhORE&INS ﬁ!e@l%gfoptfhe PharRRb&Qkich1 46l uad hve (AP)
contained in an ion exchange resin. The restulting AP/resin conplex nakes it

solvent. By varying the different compounds and the concentration of the

formulation, the authors state that they are able to modify the plasma profiles of the

AP (oxycodone base) administered to dogs. As we understand it, this reference

20 provides no solution for hindering, inter alia, misuse by injection, all the less
because the viscosity of this formulation drops sharply with small additions of

ethanol.

Patent application US-A-2003/0224051 describes an osmotic form for the
25  modified release of oxycodone. This form consists of a tablet comprising a core of
oxycodone or one of its salts, a semipermeable membrane enveloping at least part
of the core, and an outlet orifice in the membrane to allow the release of the
oxycodone. This type of tablet enables the opioid to be extracted easily by
immersion in water for e.g. at least 12 hours. As we understand it, this tablet is not

30 an appropriate solution to the problem of misuse.

Patent application EP-A-1293 209 discloses an anti-misuse solid oral
pharmaceutical form for the prolonged release of an opioid derivative (AP)
contained in an ion exchange resin. The resulting AP/resin complex makes it

35 possible to limit the plasma concentration obtained after misuse by chewing,



35 possible to limt the plasma concentration obtained after m suse by
chewing, 5 inhalation or injection to a therapeutic concentration well
bel ow t hat sought by the m suser. The AP/resin conplex takes the formof a
matri x. As we understand it, no anti-crushing neans is provided in the
pharmaceutical formaccording to said prior art docunent. Furthernore, this
phar maceuti cal form contains no neans for 5 conbating solvent extraction of
the AP. It is therefore incapable of préventing solvent extraction of the
AP, al though the extraction tinme is | onger than t he nor nal release time of

the AP. If thi s .oral pharnmaceut j ormls i a er for 24
e b 1y o R EASS A i henli® G Rrah el hefuBthb SuBte sYAS
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resin (partiches aABlyal AP SRRt an amount of 5-15%by 20 weight); -
and at |east one opiate AP. After the incorporation of conventional
conpression additives, this mxture is converted to tablets. This is

t hereforel@ macr osEa:n@itcappﬁtations dYSSAe2N030mp3G4si agl PEOTOIB38SS ¢ WERA- 25
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rel ease ofi5t henvifagethth halee teaht ieven swsedisproper Thes. foilfhvdst@mmnmdsﬂja
mcropartlcleﬁ?& Else a matrix forned of an inert poly(ethyl
yl et

acrylate/ meth acryl ate) copolyner; EUDRAG T(r) NE 30D or NE
— a hydrophilic matrix ‘agent (hydroxyalkyl cellulose) in an amount of 40 65% by
weight;
—an ion exchange resin (particles smaller than 50 um in an amount of 5-15% by
20 weight),

— and at least one opiate AP.
After the incorporation of conventional compression additives, this mixture
is converted to tablets.
This is therefore a macroscopic matrix system comprising particles of ion
25  exchange resin complexed with the AP, and an anti-extraction means consisting of a
viscosifier, preferably hydroxypropyl methyl cellulose. As we understand it, this

system is capable of improvement, especially in terms of anti-misuse efficacy.

Intercalated patent document WO-A-2005/079760 discloses a pharma-
30 ceutical formulation consisting of rubbery microparticles of AP obtained by
extrusion, which possess for prolonged release of the AP and have anti-misuse
properties. These extruded microparticles comprise a matrix formed of an inert
poly(ethyl acrylate/methyl methacrylate) copolymer: EUDRAGIT® NE 30D or NE
40D. This matrix contains the AP (oxycodone), another Eudragit®, RS PO, a

35 plasticizer and a lubricant.



40D. This matrix contains the AP (oxycodone), another Eudragit(r), RS PO a
35 plasticizer and a lubricant. 6 Msuse is prevented by an anti-crushing
means that only involves the rubbery character of the matrix particles for
nodi fied rel ease of the AP. As we understand it, no neans is provided for
conbating extraction of the AP in a solvent nedium 5 As we understand the
prior art, none of the anti-m suse solutions proposed hitherto is
satisfactory, especially in ternms of préventing abusive extraction of the
AP with water, alcohol or other potable solvents. 10 Objects of the

i nvention Under t Ci.r S S resent
invention is to gl\e/ﬁesu%e it %%'e{;@ﬁtgd‘% eanugggc’%hl%?t e%m %att Ong)F tnt“n)}'eg tﬁér obj ect
of the i nvent fubhery shargctpy @ﬁ/ﬂldénﬁm'@lmlsm ifer m@fhﬁechrwge @ﬁﬂ@eAP 13\snv&use wil |

be nmade diffi galelstanifit, ﬂ@&nehﬁm@wvhiea for@oRMEtim dx¥raltdh JFTAREAP (Pa ddiPent (C. )

referred to aboye, préferably wthout resorting to substances, other than
the AP, that™§ llémcapabl e of bei ng pharmaceutically active and hence
dangerous $or the users, even AP inhibitors, for exanple AP antagonists.
Anot her obj ect of %?ﬁl p [ I s whose
20 m suse wl| be Apge L%H &)P} p%o%grr%o%&}é oqglses l%lﬁsgssloglg?%ﬁmgésgg cases
(a.)(b.)(c.) hithefteris é@lsfaétoasb@mcw&vemteam@ of P’E&’Veflt'(ﬁﬁg'fbuﬁli’f‘qﬁﬁt@%@&@a@f’l on of
the AP (e.g. AP AflBh&EShdhol of BthbsolIdolvehs. present di scl osure, a "l ong”

liquid extraction is an extraction lasting nore than 10 m n. Another obj ect
of the invention is to provide novel solid oral drugs that 25 prevent

m suse by l@hoObjdctspfithe went@at i on and/ or crushing. Anot her object of the
invention is to provide novel solid oral drugs having the follow ng
characteristics: -_under normal conditions of admnistration, these solid
oral drugs have a UnefEthese Greumsianeese png ofthe objects of e presendnyegtionig to 5y
attenpt at abueewcﬁn@ohétradéqu@aemfthé'lmoédan(e g. an anal gesic) will cause the

drug to be Conver}\ﬂgher obgeﬁ Oé ven 15nhlasttb \ﬂ?‘c}c\;{l ovel Q)%ﬁ glec{}uésn\gﬁossg ed, rapid

absorption of the BB n%os&
15 misuse will be made dlfﬁcult 1f not impossible, espemally for cases (a.)(b.)(c.)

referred to above, preferably without resorting to substances, other than the AP,
that are capable of being pharmaceutically active and hence dangerous for the users,
or even AP inhibitors, for example AP antagonists.

Another object of the invention is to provide novel solid oral drugs whose

20 misuse will be made difficult, if not impossible, especially for cases (a.)(b.)(c.)
referred to above, even after a “long” liquid extraction of the AP (e.g. an analgesic).
In terms of the present disclosure, a “long” liquid extraction is an extraction lasting
more than 10 min.

Another object of the invention is to provide novel solid oral drugs that

25  prevent misuse by short liquid extraction and/or crushing.

Another object of the invention is to provide novel solid oral drugs having
the following characteristics:
—under normal conditions of administration, these solid oral drugs have a
therapeutic effect for e.g. 12 or 24 hours;

30 - any attempt at abusive extraction of the AP (e.g. an analgesic) will cause the drug
to be converted to a form such that, after it has been ingested, rapid absorption of
the AP in the blood stream will be impossible.

Another object of the invention is to provide novel solid oral drugs which:
— can easily be administered to patients who have difficulties in swallowing large

35 tablets, for example seriously ill patients, infants or children;



Anot her object of the invention is to provide novel solid oral drugs which:
- can easily be adm nistered to patients who have difficulties in swallow ng
|arge 35 tablets, for exanple seriously ill patients, infants or children;
7 - make it possible to associate several AP in one and the sane dosage
unit, even if these AP are not nutually conpatible and/or do not have the
sanme rel ease kinetics; - can exist in fornms which can be adm ni stered one
or nore tines a day and in which it is7possible easily and independently to
adj ust the release rate and time of 5 different AP. Another object of the
invention is t n ol ution
profile is i ndglbag%ﬁ ?S%IF?({ SS°°§% Sg’e&%g ﬁ% 9§%mé Q?Sa%%&{ﬁegf%nnl\?}entl on is
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particular,
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OSC at conform to hlS neeas.

Another object of the invention is to provide novel solid oral drugs that

make it possible to avoid misuse without affecting the pharmacological properties

20  of the drug, without causing the patient who uses the drug normally to run
additional risks, and finally without detracting from the patient’s comfort when the
drug is administered.

Another object of the invention is to provide novel solid oral drugs that can
be administered one or more times a day and limit the risks of damage to the tissues

25  due to local overconcentrations of AP.

Another object of the invention is to provide novel solid oral drugs which
can take a variety of galenical forms such as tablets, powder sachets, capsules and
the like.

Another object of the invention is to provide novel anti-misuse solid oral

30  drugs which are easy and economic to prepare.

Brief description of the invention

To achieve these objects, it is to the inventors’ credit to have reformulated
35  the general problem of the misuse of pharmaceutical forms.



30 drugs which are easy and economc to prepare. Brief description of the
i nvention To achieve these objects, it is to the inventors' credit to have
reformul ated 35 the general problemof the m suse of pharmaceutical forns.

8 If the different illicit nodes of adm nistration of an active principle
are examned, it seens in fact that crushing of the dry formis usually an
obligatory step. |In the case of m suse by nasal adm nistration, the dry

pharmaceutical form first has to be colverted to a pul verul ent powder
suitable for sniffing. Crushing of 5 the pharmaceutical formis therefore
certainly an obli gﬁ‘ttﬁé %f?e&é%? lllcﬁ' I{l&ﬁs Cogsa%m(?nsu[ytigrlf'%? aByachbg Bhable are

adm ni stration of ol 'on d I'S necessary

accel erate t h@(anemeéaé eeems ltl f?ét féettqrmémgrqf ﬂ@ld@r ’@rrbys wsupldy an obdigetery step- t he

mdcr opa{t i tCl es or hkhg\% tc?s’@'&’tmladsg b hﬁsaﬁ ﬁ(ﬁﬁm@fratmns Hﬁ%r?)ﬁhﬂﬁfa@&ft@&l%gn .

administratio e i rst . has ed into aigqui ase,

e 2t R b B sbiend W pieee sy Ll o e s tnsyf hi gh

concent r at § onthephavacehticaljfent isnigrefeessainiglay obligagrey vtop.unes, greater

than 1 m. This exﬁlrtﬁﬁtc%s%%fﬁ{; ﬁR{: 'b? tlflea&ﬂa{ AdrRhiEaRY & agfrgl%hé)egsre% n which
I SSO

the dry formis crus rve princip ved or
suspended.  MAr@oveis, negessay tohaoselester tetrFlstseifatie, achiyes psecipls Bynfigelpossi bl e

if the vi scosbﬁ,yhlﬂ)gth&mcroga'}tlélbwltﬁggasle{lot too high (e.g. less than or equal

to 100 nP h t
for i suse of “sai dh BREPTRRCTInEat POFFE) BuPkliR AR e Bon °1 7 s
to the Appli cexttacted gnteci kiquid phasecwhieh or praktitesis wate qurasgdnensadventsobbating the

m suse of dry, Wus%ﬁ 'c&?éenti'ﬁiroﬁsto b&éoﬁhﬁfe@tﬁ{geéﬂcéésﬂmyzgrg& @oh%!:s”%rgy probl em

(a) of prevent system contal ning t

secondary pr oBlcatss %ﬂ’%ﬁﬁ?t% siep dyfeeilitptedibye previgys sep mt@lﬁb@gl bl e
extraction. Thinfoﬁﬁvielcnapw saciat einabdtied principlpani Kéaﬂfssoﬂ\ibdcbrsswpe@ﬂed _

e onpod 1 S FRBSHHSchhe hydoBEORD BEAEL FahPrR SR BOREL © 0 2
in the fodfn oilqwdwtlwtqungfo@egr lqss:ﬂhelsorfenlualrmdlﬂ(? ind.sx. el ease of the AP and,

optionally, a conbrpathOfudind b I sk is%&b'aﬁ obR& W%&B'f@r BNGdeRIreREs, in
m croparticulate or non-mcro art uI ate orm whosé physicochem cal node

of action nakB]%a“inf‘ceBB%"’é % AmmiNralR unt ary or

It is to the Apphcant s credlt to have reformulated the problem of combating

the misuse of dry pharmaceutical forms by characterizing
20 - aprimary problem (a) of preventing crushing of the system containing the AP;
—and a secondary problem (b) of preventing misuse of the AP after its possible
extraction.
This novel approach enabled the Applicant to discover, surprisingly and
unexpectedly, that it is appropriate to incorporate, into the composition of the drug
25  whose misuse it is sought to prevent, the AP in the form of coated microparticles
for modified release of the AP and, optionally, a combination of pharmaceutically
acceptable excipients, in microparticulate or non-microparticulate form, whose
physicochemical mode of action makes it possible to thwart any voluntary or
involuntary act of misuse, or even render it impossible.
30
Thus the invention relates mainly to a solid oral pharmaceutical form which
is characterized in that it contains anti-misuse means, in that at least part of the AP
it comprises is contained in coated microparticles for modified release of the AP,
and in that the coated microparticles of AP have a coating layer (Ra) which assures
35  the modified release of the AP and simultaneously imparts crushing resistance to the



i nvoluntary act of msuse, or even render it inpossible. 30 Thus the
invention relates mainly to a solid oral pharmaceutical formwhich is
characterized in that it contains anti-m suse neans, in that at |east part
of the AP it conprises is contained in coated mcroparticles for nodified
rel ease of the AP, and in that the coated mcroparticles of AP have a
coating layer (Ra) which assures 35 the nodified release of the AP and
simul taneously inparts crushing resistafce to the 9 coated mcroparticles
of AP so as to avoid m suse. The pharmaceutical formaccording to the

i nvention sol &{ea?]edirgigpo@ fcf%h”c;f‘AP%Q?s to%&g&g@@l em presented and neets at

| east some of e objectrves set, 1n an effective, sinple and economc
manner, with the alkf Pfanpsppuiicabtomaraceingdnihe inwntfpresqlygstie partipdan the al | vy

i nof fensi ve t afnhBroBRIBlesét& and MR¥tsadtCleRDAbABCS B Shijddives kdieid agonpounds
blic heal.t authorities

that are approyed by.the armacapei a_and.by the

Foopons bi 6 { GHCEGFEINTIHG i FORENE ARG SIS AELb BRScosrtitah Mt o1 ed
enbodi nent$ t ke $oter dreotoaallly pieffensiveetst the abrniiab usera ey diranpharthécolagidaliy

i nvention contaj i f( L L j i (Ra), at
| east one vi Esnglct)s%l% PIp géhd?%t aﬁgﬁp&%ﬁggg tﬁgbb%@é&%?%% gﬁlﬁ%é 559 bl&\%%{eglﬁlrlrpossi bl e,
to extract thauthgities gspensipdaifor grapting drag matketiieruthaizatianses of AP so as to
avoid msuse of the AP after liquid extraction. In ternms of the present

di scl osure, the expressi "viscosifier" not.es both ,.15_.a singl.e

i ccoor Tl o ana o B s eReihi he s8R S Bit oR3ERIRe on o

t he i nvent ontodthe onveintimp dootairseiniaddigion ioothe amti-crushoeg cqating lapér (Rak apleasts in a

nodi fi ed-rel e : : 4 . . i tisl es for
a&&lsc%gﬁapgm&gw%ys it Oer#r \'Z/igﬁ&ﬁ{, Pt Pfé‘;gﬁ%lsfé ﬂ&‘e&fr&ﬂ?{ee AP

nodi fi ed rel ease of sai The act rinciples (AP) considered in the
present i nventPningdid thhegatadapistaparicles of G8tsa s fapypidhmisusgef by ATt hose

cl assed i n th@geiaegeetiyn.of anal gesics or narcotics. Msuse of these AP can

give rise to addi cfi orr}nsb0 é/ir%r 'ntélsscll n .t ?gemsx pef i;t)he I ei%err;,tdi&vsegg' on, the
expression "AP" dehot'es on BETTV 8?| A pffg SR WIRAEUe SPO'seVEPal acti ve

principl edd | asinglerviscesifiarand pmaxtemtof saverehviscosifiersmi croparticul ate forn' is
understood as 30 neani ng any pharnmaceutical formin which the AP is

contained in picroparticles
getaileg %escription of the invention

According to the invention, at least part of the AP is in a modified-release

20  form, namely in the form of coated microparticles for modified release of said AP.

The active principles (AP) considered in the present invention are
pharmaceutical or veterinary AP, for example those classed in the category of
analgesics or narcotics. Misuse of these AP can give rise to addiction behavior.

25
In terms of the present invention, the expression “AP” denotes one active

principle or a mixture of several active principles.

In terms of the present invention, “microparticulate form” is understood as
30 meaning any pharmaceutical form in which the AP is contained in microparticles
smaller than 1000 microns. These particles containing the AP can be microparticles
individually coated with a film for modified release of the AP. In the latter case, the
microparticles are coated e.g. with a polymer-based film which controls the rate of
release of the AP.
35



smal l er than 1000 m crons. These particles containing the AP can be

m croparticles individually coated with a filmfor nodified rel ease of the
AP. In the latter case, the mcroparticles are coated e.g. with a

pol ymer - based fil mwhich controls the rate of release of the AP. 35 10 1In
the present disclosure, "nodified-release fornf denotes a formin which at

| east a fraction of the AP is released at a rate slower than that of an

i medi ate- release form This fraction ¢@n be e.g. between 1 and 100%
preferably between 10 and 100% and particularly preferably between 30 and
100% In particular,.a 5 nodifjed r, can J Ion and/o el ayed
and/ or inpt he for nitdhe Bﬁée%%lﬁ‘i—bﬁlge F%qdﬁgéelﬁﬁsﬁﬁgmgp%r“g@ O Ui ‘fvf‘lglg rel ease
formul ati ons atrleasie |ftactiorovfithe APt ik irdedsedehtch ratecslower ftioem thaataafphemnﬁdratengt on's

The science a&%’ggﬁ{ 1%% (ﬁilst ac{?&%ag%%%’ i!)%r%v?er{efihﬁd R{(‘)‘V m}g&%@\léblg QHe%K“I@g Co.

Pennsyl vani a dsent & ease for m'
denotes a for AdahPQ% anﬁlemaétwéaslyméfembmb@we%éwﬁndl 100¢ntlai pasticplagr 2 g

rel ativel ysshgplifie@ fdl&@e cdn & préfbndedasd/or Jéi%e@and/&em/él% ﬂoﬁm beb@AGakbré N 1 hour,

ref er abl n hlrt a H et invitro
gl ssol utl)c/)nlt Bgl SﬂIH‘ o n Mp‘ﬁf‘ J%il& {‘)) \’8??“5%\"?@@“?“@*‘&‘%‘8&%0 in the
present discl oﬁ,Lfoeex'ample Romoigtan nBe se&nicaandyatietiteiof phdzmzanarl@ﬂeed]tlon
Phar macopoei a A ssolution test for solid oral
Pffﬁ%l@?@ﬂfsfnﬁlg@o @@ﬁds%llvﬁga A

forms": type di sso est pertornméd under SINK conditions at 37C and
stirred at 75 rpm The pharnaceutical formulation according to the invention

Itﬁ t her ef :poe a fornmnle dsont dlMosﬁﬁdIW1aﬁﬁeﬁﬁﬁefﬁh” tdela)é&Pa tf&&dmch e[ HB of
e invention C ation nder $t.00 in e
broad sense. feleégesta*ﬁ??% bG8 A RioHaR e tedel By oo ARG E i B bl |
formul ati ons. 70%iof thehel isacleased oml hduwy prefembiyom thigynmaluses, genppHdetveer or nore
forms for 1 mMmydiake ihelsA560Q ssﬁ%ﬁgﬂ 25 Advant ageously, the

r

phar maceuti cal fornul ation acco to the invention, which is novel in
its structure, predbibai dio &lﬁaolewgfﬂﬁ Eierreddn e iespresenigdisqlosureaae f or m of

a tablet, 18 povEmed SacCheficated Ml thé dOEEpdak CPIiShhdopbED| £h S bdifien)S bfilepowder
“Dissolution test for solid oral forms”: type II dissolutest performed under SINK
conditions at 37°C and stirred at 75 rpm.

The pharmaceutical formulation according to the invention is therefore a
formulation for modified release of the AP.

20 In terms of the invention, “pharmaceutical formulation” is to be understood
in the broad sense, i.e. this phrase also encompasses veterinary and dietetic
formulations.

This pharmaceutical formulation can also comprise one or more forms for
immediate release of the AP.

25
Advantageously, the pharmaceutical formulation according to the invention,
which is novel in its structure, presentation and composition, can exist e.g. in the
form of a tablet, a powder sachet, a multidose reconstitutable suspension powder
sachet, or a capsule.
30

Coated microparticles of AP
The coated microparticles for modified release of the AP are advantageously
microparticles that are each coated with at least one coating (comprising e.g. at
least one polymer) deposited by the techniques known to those skilled in the art.
35 The following work, for example, may be consulted on this question: Formes



sachet, or a capsule. 30 Coated mcroparticles of AP The coated

m croparticles for nodified rel ease of the AP are advantageously

m croparticles that are each coated with at | east one coating (conprising
e.g. at |east one polyner) deposited by the techni ques known to those
skilled in the art. 35 The follow ng work, for exanple, may be consulted on
this question: Fornmes 11 pharmaceuti aues nouvel | es: aspects technol ogi aue,
bi ophar naceuti aue et nedi cal (New pharhiceutical forns: technol ogical,

bi ophar maceuti cal and nmedi cal aspects by Buri, Puisieux, Doel ker and
B ot Rk gk St Lol L0k WAyt hese
a coating confi¥eavsj gicalg biopha ical and, piedi DE
(preferably eps B&!pilsi@RIDGANE RS BEMS:, BRAb1G0iki8) BRSEpdghd £158H30YY
continuous) of the AP. This release fakes place V\,h?n t e coat
microparticles of Aot &vords %wﬁoaﬁeﬁpgcr@mlg@stprg\ﬁe{aﬁ Y 47h gonsist 8f HE®t i nal
juices. The ussaaiseg AR gﬂd)d)étfatihgll:?ﬁprﬁfng/h?leéimﬁe chtihg lecihat énveppciae be e. g.:
10 - inert cores, cove i th at. | east.aone Jayer. cont aini AP: - Or

m croparticl e%0“6@%%?%E'A‘fg\,gr@%&ndgﬁpﬁ?{ﬁ? g‘f nf'oc‘)fl’ti%lar elg?se;tp %:gﬁr l?qg C%rfﬁmslﬂ‘bs orting
exci pi ents, ioCthedhPhg Thie relfase ltakes place aden dhe septgsomicropagiiciesudiedP artie i nert

core or suppogltou?ﬂrilmg%ontgé“qmrm@%goig{est%pfu%gg and/ or saccharose and/ or
dextrose and/or Ta

ctose and/or a  sucrosel/starch m.xture, The inert core or
support can al so bEhedmegstp W&é‘é’aﬂ}ﬁ?‘??rogg\%r{/b?@e ¢ coNBARBPC B&rticl e of
phar maceut § caklinertaves RbeditEwitk ai Ipasetie laydrasitaiaing APOf xant han gum guar gum
cal ci um phosphat e.. i jonate nay be nentioned as non-limting
exanpl es of in%?@%éﬁo%?r@s&%%ﬁ mean di aneter can 20 be between 10 and 200
m crons, bet weongroulen@rm&hofia natonof wpperting\ersipigs, anstndinggbe APcr ons. These
coated mcroparticles of the "reservoir"” type (or individually coated
m croparticles) can he likened to vehicles for the transport and rel ease of
at least 25 one AP M £ SaMAPOIE GRS g6 EFEnCTReo AWRPATt FANe 8 i ne.
Exanpl es whi cboipysed of Rudrbdecairitbr Ghcchambe dndibc dexp@dtd and/es labwse andlof & ed

rEI(:a)I_ giis e of t hgucﬁge@{ag:ht H‘R)aﬁreqesﬁrei B]%g !:J}e tc;}e st%hllt O(Mnn Qs8 aﬁee qt cegf?ﬂ:o"ége nts:

molegicalg biopha

microsphere or any other particle of pharmaceutically acceptable excipient.
Particles of xanthan gum, guar gum, calcium phosphate or calcium carbonate may
be mentioned as non-limiting examples of inert supports. Their mean diameter can

20  be between 10 and 200 microns, between 20 and 150 microns or between 50 and
100 microns.

These coated microparticles of the “reservoir” type (or individually coated
microparticles) can be likened to vehicles for the transport and release of at least
25  one AP in the small intestine or even the large intestine.
Examples which may be mentioned of coated microparticles for modified
release of the AP are those described in the following patent documents: EP-B-
0709 087 and WO-A-03/030878.

30  Coating on the microparticles of AP
Advantageously, the coated microparticles of AP comprise at least one
coating layer (Ra), preferably only one coating layer (Ra), which assures the
modified release of the AP and simultaneously imparts crushing resistance to the
coated microparticles of AP so as to avoid misuse.
35 Particularly preferably, the coating layer (Ra) is designed in such a way that,



0 709 087 and WO A-03/030878. 30 Coating on the mcroparticles of AP

Advant ageously, the coated mcroparticles of AP conprise at |east one
coating layer (Ra), preferably only one coating |layer (Ra), which assures
the nodified release of the AP and sinultaneously inparts crushing
resistance to the coated mcroparticles of AP so as to avoid m suse. 35
Particularly preferably, the coating layer (Ra) is designed in such a way
that, 12 in the event of crushing, it &1 ows maintenance of a non-imedi ate
(i.e. nodified) release for at |east some of the coated mcroparticles for
nodified releasg of th The crushing envi saged.her n_be any
crushi ng perf ﬁﬁcﬁ’vfﬂ} ? ﬁ’élSh?g’cﬁﬁﬁ%e@alﬂ%P%F |°§a 1“8?8%“83 ?ﬁlg?fgfé‘%g nanel y,
i n particul ar relems fonnt loass sdneg of the cmfedamicrgparticles for bedilisd melease ofthodPs, by
crunchi ng/ chewi ng, 6! Eruslifly Yfisaged k! &n%@@g &fynémsﬁl pEdHhlcB Gy dxer (Ra)

is designed in suc Y t hat t he even crush |ng,
mai nt enance ofed&m‘ih‘%?al‘PFéﬂ Yr %‘P%lalé"él Yo AISHSETS;| Y» 4 oRartifuiar eF‘QHP@"e& %] east 60%
and parti csl abb%e@&ﬁﬂ&[%&en&bvolspmts b‘&Q‘}ﬁmﬁm‘g/hEewm@,&&@d microparticles for

nodi fied rel ease o e r n ng | ayer
(Ral) 1:orrpr| sesS {“A{”}Q ‘@alble ogﬁlé%ftatgé ¥?atﬂlgﬁr?% %k%} l%ﬂ%g%%% '%Aﬁ% ﬂ I %sol ﬁbl e
in the gastroway éwhiimiie eVFrmO(f,éISlShlng, (ltmlpwamamé@gncemf@ H(l@og qslgelgaserfon at2)

sol ubl e i n t heagafbl Qirét@ably aneléasi 50% @nd pamcm&@ pRiferAfp et 1:2AR0N] astkCi zer

(A3); 15 - (A4 t|onal ) t one s rfactant and/or |ubricant and/or
m neral and/ oFgat?ff p&“\‘k/e??‘& ‘(daﬁdrelﬁ\%%@ ‘to a purely illustrative and

non-limtilag sel ecPreﬁaﬂahW, thdenti-omwhitigicosting 14y&r {Ra) sompdisest ed from t he group

conpri si ng: )"’3&?@ f PP %ﬁ'@hﬁ%oﬂ%ng (g@g;ol‘}ﬁ‘x }{ﬁ@llk{s%ﬁblqo{neﬁl@rggs%}’nte%hl?é{'

cel l ul ose and ul ose ol yners
of (meth) acryluiessaci d and an alkyl (e.g. methyl) ester, copolymers of an

acrylic and mt(l&@?&tﬁédsﬁoxﬁ%djgﬁ?ﬁl&r (AQRESYBIO G tﬁé gds&@ﬁles&fhﬂ?]m&'s'at ernary

anmoni um gr oup ef er one copol yner of an al kyI
(neth)acryl ate (gﬁg ttl?qs gﬁélzt hyl nethacrylate chloride), and nore 25

pr eci sel y 16 he -fAdYlomionaliva ak astdonensiefactate arid/ axdiebmicant EWIRAGiddral) ari@®rand/ or
RL, organic filler (A4).
According to a purely illustrative and non-limiting selection of the invention:
(Al) is selected from the group comprising:
- water-insoluble cellulose derivatives, preferably ethyl cellulose and/or cellulose
20  acetate,
— acrylic polymers, e.g. copolymers of (meth)acrylic acid and an alkyl (e.g. methyl)
ester, copolymers of an acrylic and methacrylic acid ester carrying at least one
quaternary ammonium group (preferably at least one copolymer of an alkyl
(meth)acrylate and trimethylammonioethyl methacrylate chloride), and more
25  precisely the products marketed under the trademark EUDRAGIT® RS and/or RL,
— polyvinyl acetates,

— and mixtures thereof;

(A2) is selected from the group comprising:

30 - nitrogen-containing (co)polymers, preferably from the group comprising poly-
acrylamides, poly-N-vinylamides, polyvinylpyrrolidones (PVP) and poly-N-vinyl-
lactams,

— water-soluble cellulose derivatives,
- polyvinyl alcohols (PVA),
35 - polyalkylene oxides, preferably polyethylene oxides (PEO),



- polyvinyl acetates, - and m xtures thereof; (A2) is selected fromthe
group conprising: 30 - nitrogen-containing (co)polyners, preferably fromthe
group conprising poly- acrylam des, poly-Nvinylam des,

pol yvi nyl pyrrol i dones (PVP) and poly-Nvinyl- |actans, - water-soluble
cellul ose derivatives, - polyvinyl alcohols (PVA), 35 - polyal kyl ene

oxi des, preferably polyethyl ene oxides (PEOQO, 13 - polyethylene glycols
(PEG, - and m xtures thereof, PVP being3particularly preferred; 5 (A3) is
selected fromthe group conprising: - cetyl alcohol esters, - glycerol and

its esters, preferab from foll ow ng subgroup: acetylated glycerides,
gl ycer ol rmno§tp8§'F§V'I§¥e gySPleB s 1 acetate and glycerol tributyrate, -
pht hal at es, preahdmitlrgs theeof,t he fol | owi ng subgroup: dibutyl phthal ate,

di ethyl 10 ppbp%leﬁgﬁgpﬁglvgﬁ%g%ger%m hal at e, dioctyl phthalate, - citrates,

preferably fromthe ubgroup: acetyl tributyl citrate, acetyl
triethyl citrate, tributyl citrate, triethyl citrate, - sebacates,

preferabl ysfrom t hen$)ad dessted droniipe pRmp codlpdikpy| sebacate, dibutyl sebacate,
15 - adi pates, - a}Z@lﬁEt gs - benzoates, - vegetable oils, - fumarates,
preferably di Al AFPEFE™ 20 - nmlates, preferably diethyl malate, -
oxal at es, prefaghabio) aldeithebtersx preferably - fremcthe nfallewingp subigerupblagetyliatedt y|

succinate, - gB'Uéchfeétg%erol Irfbﬁ@(éarﬁé,%%@yl fldtdtSand glycerol tributyrate,
— phthalates, preferably from the following subgroup: dibutyl phthalate, diethyl
10 phthalate, dimethyl phthalate, dioctyl phthalate,
— citrates, preferably from the following subgroup: acetyl tributyl citrate, acetyl
triethyl citrate, tributyl citrate, triethyl citrate,
- sebacates, preferably from the following subgroup: diethyl sebacate, dibutyl
sebacate,
15 - adipates,
— azelates,
— benzoates,
- vegetable oils,
— fumarates, preferably diethyl fumarate,
20 - malates, preferably diethyl malate,
— oxalates, preferably diethyl oxalate,
- succinates, preferably dibutyl succinate,
- butyrates,
— cetyl alcohol esters,
25 - salicylic acid,
— triacetin,
— malonates, preferably diethyl malonate,
— castor oil (this being particularly preferred),
— and mixtures thereof;
30
(A4) is selected from the group comprising:
~ anionic surfactants, preferably from the subgroup comprising alkali metal or
alkaline earth metal salts of fatty acids, stearic and/or oleic acid being preferred,
~ and/or non-ionic surfactants, preferably from the following subgroup:
35 - polyethoxylated oils, preferably polyethoxylated hydrogenated castor oil,



25 - salicylic acid, - triacetin, - malonates, preferably diethyl mal onate,

- castor oil (this being particularly preferred), - and m xtures thereof;
30 (A4) is selected fromthe group conprising: - anionic surfactants,
preferably fromthe subgroup conprising alkali netal or alkaline earth
netal salts of fatty acids, stearic and/or oleic acid being preferred, -
and/ or non-ionic surfactants, preferably fromthe foll ow ng subgroup: 35 -
pol yet hoxyl ated oils, preferably polyet hoxyl ated hydrogenated castor oil, 14
- pol yoxyet hyl ene/ pol yoxypr opyl ene copol yners, - pol yethoxyl ated sorbitan

esters, - polyethoxylated castor oil derjvatives, - stearates, preferably
cal ci um nagné?PB’ﬁf%gfy /ﬁﬂﬁPwr%yl?Beg‘pr s, 5 - stearyl funarates,

pr ef er abl y sodipolyethibedatgd farbigematsters, - gl ycerol behenates, - talcum -
colloidal sili i i i fgagnesi um oxi de, 10 - bentonite, -
nicrocrystalIiﬁ%bgg?%ﬁ%%ggﬁﬁkgﬁEggrwg%’- alumnumsilicate, - and m xtures

thereof . 15 rrstcawissarefarably celeiiny magnesim, ¢RI, pRAiRG $eag@les ni ng t he coat ed

m croparti gl essteagmﬁﬂiam@,ﬁr@feiabgsbmﬁﬁme!a@mmﬁategan be specified that,
according to an,a %@?%%Q§OUS guantitative nodality, the coating |ayer (Ra)

conpri ses t he fEF ¥ % by wei ght, based on the total weight of the
coating: 20 16taleusd <- 90, preferably 15 S Al 80 and particularly

preferably 60_ghnsdal$ffica,
— titanium oxide, magnesium oxide,
10 - bentonite,
— microcrystalline cellulose,
— kaolin,
— aluminum silicate,
— and mixtures thereof.
15

In addition to the qualitative parameters defining the coated microparticles
according to the invention, it can be specified that, according to an advantageous
quantitative modality, the coating layer (Ra) comprises the following in % by
weight, based on the total weight of the coating:

20 10 < A1 £90, preferably 15 < Al < 80 and particularly preferably 60 < Al <
80;

5 < A2 £50, preferably 10 < A2 < 40 and particularly preferably 10 < A2 <
25;

1 < A3 <30, preferably 2 < A3 < 20 and particularly preferably 5 < A3 < 15,

25 0 < A4 <40, preferably 0 < A4 <30 and particularly preferably 0 < A4 <20,

the sum of the percentages being equal to 100.

Furthermore, the release rate is regulated for example in the following
manner:

— by control of the thickness of the coating (Ra);
30 - by the weight ratios between the components Al, A2, A3 and optionally A4 of
the coating (Ra).

Advantageously, the coating on the coated microparticles for modified
release of the AP can comprise, in addition to the essential constituents Al, A2, A3
and optionally A4, other conventional ingredients known to those skilled in the art,

35 such as, in particular, colorants, pigments, preservatives, flavorings, etc., and



5 -< A2 50, preferably 10 < A2 < 40 and particularly preferably 10 A2 25; 1
<- A3 30, preferably 2 <- A3 20 and particularly preferably 5 A3 15; 25 0
<- M <- 40, preferably 0 S A4 5 30 and particularly preferably 0 A4 5 20,
the sum of the percentages being equal to 100. Furthernore, the release rate
is regulated for exanple in the followng manner: - by control of the

t hi ckness of the coating (Ra); 30 - by the weight ratios between the
conmponents Al, A2, A3 and optionally A419Hf the coating (Ra).

Advant ageously, the coating on the coated mcroparticles for nodified

rel ease of the.AP can conprise, in addition to the essential constituents
A, A2, A3 aHH“Wﬁfﬁﬁﬁﬁgly A4, other conventional ingredients known to those
skilled in the art, 35 such as, in particular, colorants, pignments,

preservatives, fl aXHéth&Q%ote?ﬁ)tﬁh% %%ct%gsticni)Rf;ttﬁg %ﬁathagegég on AROLddGed

f
not eworthy characteristic o oatI.ng on t oated mcraparticles
is the fact t Husropasclesdatherfgctthaidhe qopting P@%@bﬁ?@se@t% agtiog bypyeigtti ght 5
Tp, expressledﬂ'pn e%rbs)ée(ﬁﬁly wehygldty, weihe dbased bhethéblcttata}3 vmg'lglr)ﬁf e dob’edcoa'éed
m croparticles, such that; > 15, T ref.er . bej e e and 60,
particularly BP%?%?Q%?%E%gf&%%h%ﬁogaghp%gpgﬁadﬁ #%"%a#%%gh gﬁ?gﬁﬁgferably
bet ween 45 apartisWarly prfesably Baweany 40hangt 60windierygpareculpelyimoefndblyybetwasory, this
relatively high. o hingoi@de 10 enables the coating layer (Ra) to assure
the nodified releage of t%ﬁ,AP 3;? sinub%aneously to iqgsgt crushi ng
resistance to the S0ReBYWIhEEJPAc baund dydheop tys felatively FRAURE JPfSe.
Wt hogt i mpl yieiri]’tgﬂe% the Ndobadgd ®yer (RO wﬁg‘s&xrerfhd Bodifiedl éﬂb&éqﬁath]ei&l’ e&ﬁof AP 15
according to the.invention are those in nea i.aneter. |e t han or
equal to- 1000 MHSPHE I icorishie fealiines Yo the' (DA< miSRaTir et PLAP 0

preferably of apetavewmisuse0 and 600 m and very particularly preferably of
bet ween 100 and 300 m Unless indicated otherwi se, the di aneters of

m croparticles referred to.i.n t . present dj sc]osure are n dj ters b
vol urrg. 20 Wlthout %nplymg aqgmta%on, tﬁe preferred coated m?cropa%?es éjtj gHE y

15  according to the invention are those having a mean diameter less than or equal to
1000 um, preferably of between 50 and 800 um, particularly preferably of between
100 and 600 wm and very particularly preferably of between 100 and 300 um.
Unless indicated otherwise, the diameters of microparticles referred to in the
present disclosure are mean diameters by volume.
20
As regards the preparation of the coated microparticles, the techniques that
are advantageously used for depositing the coating for modified release of the AP,
or depositing the active layer based on the AP, are techniques known to those
skilled in the art, for example the technique of spray coating in a fluidized air bed,

25  wet granulation, compaction or extrusion/spheronization.

Outer coating
In one particular variant of the invention, the coated microparticles for
modified release of the AP have an outer coating designed in such a way that, in the
30 manufacture of tablets, it contributes to maintaining a modified release for at least
some of said coated microparticles of AP for modified release of the AP. The outer
coating is composed of at least one deformable organic constituent with a melting
point of between 40°C and 120°C, preferably of between 45°C and 100°C.
In one preferred variant, the outer coating comprises at least 10% by weight
35  of deformable organic constituent.



As regards the preparation of the coated mcroparticles, the techniques that
are advant ageously used for depositing the coating for nodified rel ease of
the AP, or depositing the active |ayer based on the AP, are techni ques
known to those skilled in the art, for exanple the technique of spray
coating in a fluidized air bed, 25 wet granul ation, conpaction or

ext rusi on/ spheroni zati on. Quter coating In one particular variant of the
invention, the coated mcroparticles folé nodified rel ease of the AP have an
outer coating designed in such a way that, in the 30 nmanufacture of
tablets, it contriggtes. tlo mai nt ai ni ng ?ntgodified r%Ie e fg[ at |east sone
of said coated mi croP¥fVeh B i XB1anh Ot Hog RYRHO ofPE oS00 8T8ABC The

out er coat i ngorstituemtninoledell of that oltgastationés sdéatadnfrbinepayadlayiere glpeds,i t uent
with a nelting,..paql : n 45C and
100G 1 n-one. Bl i @en AR R pAD iy RSS! FholecBhe PERMRET 006 by
wei ght 35 of 6889 & 2¥%&DPor gani ¢ constituent. 16 |In particular, in one

variant ofsthe i nvmlr&nbmar v%rﬁﬁt, dﬁfc?éfdﬂlhglblleo@aﬂi@{@bﬂ‘sﬁﬁ@ﬂﬁéﬂtﬁ@l&:ﬂér dio@ﬁrlgalide? in the
outer coating is sel.ected.from a ne s, particul ar preference
bei g o1 ven 8 T6T JULTY S SRR fPHEREop SEGlsTomeBr ok b dpRinaRi00 ! o
20,000 D. 5 | megrtubteheils, \faityi acitds, fatte akieliads, nfatty ecidr aparuir dfattp rkbhelussters, of t he
outer coating,j f i f, : e roup of
fats conpri si RS‘§%1§‘3’#56%2dn‘§{n§§W\?g%‘%t1§6P lfg?d_g?ﬁ @?{h?g{ ‘?g),‘eg’cl%crjtgu[a? g%e{f{}l&g cohol s,
fatty acid an8fBg givae 1S fasly asidgstesstugh as diglyserydss and Figlycsndes and gpigtures

veget abl e,]0anit¥edof,Qlyceiol bétehite av@kRBogeRaEd t4tor Foyd cefteiseddcand pal 6. gi ven to
fatty acid esters @'@Ch gﬁ .di:ﬂl Xceritges and tri gl{néceri des and m xtures 10
thereof, glycerol BeMEASFEONH YIRS LHACOYELEPBIS®Ss oya, cot t onseed and
pal moils. | mamgerddillei, doraéxample silida, ort titeniemt dioxidem ar ian prgammpfillgefr - a
mneral fill e'éxarﬁﬁ{m%&%'ta@lirﬁickﬁlﬁ@sepr titani um di oxi de, or an organic

filler, for exanple mcrocrystalline cellulose, - and/or at |east one
| ubri cant, for BYRhAteleAt oSS IUPRCEte doTapample JBRENETIIM 15ea5la , FatRAUM and/ or
at | east ane hbyehosphi | i c pol ymer such as water-sol uble cellul ose

dorivatt s, HAURE! 4 O8] YEET By Bl D b PR M MR LR et 1
derivatives, synthetic polymers, preferably polyvinylpyrrolidone, acrylic and
methacrylic polymers or polyvinyl alcohols (PVA),

— and/or at least one surfactant.

20 Preferably, the outer coating represents from 5 to 50%, preferably from 10
to 30% and particularly preferably in the order of 20% by dry weight, based on the
total weight of the overcoated microparticles of AP.

The expression “overcoated microparticle” denotes a coated microparticle
of AP that also comprises an outer coating as defined above, i.e. an outer coating

25  which, in the manufacture of tablets, contributes to maintaining a modified release
for at least some of said coated microparticles of AP for modified release of the AP.

Additional information on the outer coating can be found in published patent
application WO-A-03/077888.

30  Viscosifier (Vb)

Preferably, the viscosifier (Vb) is selected from those which are soluble in at
least one of the following solvents: water, alcohols, ketones and mixtures thereof,
said viscosifier(s) being capable of increasing the viscosity of the extraction liquid
so as to thwart misuse, especially by injection.

35 “Water” is understood as meaning any aqueous solvent such as water stricto



- and/or at l|least one surfactant. 20 Preferably, the outer coating
represents from5 to 50% preferably from1l0 to 30% and particularly
preferably in the order of 20% by dry wei ght, based on the total weight of
the overcoated mcroparticles of AP. The expression "overcoated

m croparticle"” denotes a coated mcroparticle of AP that also conprises an
outer coating as defined above, i.e. an outer coating 25 which, in the
manuf acture of tablets, contributes to Waintaining a nodified rel ease for at
| east some of said coated mcroparticles of AP for nodified rel ease of the

AP. Additional inf i e t n und..i n..published
patent appli f:egflf 8%9152@%%%/ %§§8f09%8§rb?lg %gs? Pﬁg %a%?c( Qﬁ? (%e%gtr{%g(f@,’ t he

vi scosi fier (sabineselutiensecspéas o1 enmkshoSAloghale hargrendstsiogl] @ meaniRg apeast one
of the foll owhBghokOlakEbA : th¥iRlo®h, ordinCA kttire WRA WAG Sandher. M«Ketoh&S drber eof

bbb et o e L SN

"Wat er" i s5ungletlsrood as neani ng any aqueous sol vent such as water stricto

17 sensu or any aﬂfﬁ%}yﬁﬁef&e{bm the %co@i’ﬁ@l”?\'nﬁkigfse@%f;@ﬁ%gﬂsh‘é Bfidwing €- 9-

acetic acid), saline so ons,”'sodas or dri coh are under st ood
as neani ng angroupy efdwbimers aken on their own or in a mixture with one

anot her. " Ket oRBRac mgmkgqﬂ@aémQQQEQQﬂaggﬁhm? any ket?nes fakenhon their own
Vi scosi f1er (VBpDP el Gl R BN aES R o of oups. of pol ymers: -
E)ol yacry: {73 ﬁe:pdlsra]kyldnmciide\szﬁt.ﬁwfeyetﬂylfgeoﬁdes?mdqlﬂﬁrl - pol yfaljkyl ((ane gl ycol s
e.g. polyethy : r - pol yal kyl ene oxi des (e.qg.
SiSuhbialhneeinl

pol yet hyl ene oxi or - polyvinylpyrrolidones, and/or - gelatins,
and/ or - pon§£§@H@$@H@§, preferably fromthe subgroup conprising sodi um

al ginate, pectpolySacchitides, prsRAibhafom QR IsafEeAREmpysihg dodiuandigekd, ul ose
derivatives (e.g. 1§1der Xypron I ne%hyllcellu %gﬁﬂmgeggx£ﬁaglkg[ose,
nydr oxyet hyl - B B8 Koy, SAngeione. sl i :

15 hydroxypropyl methyl cellulose, methyl cellulose, hydroxyethyl cellulose, carboxy-
methyl cellulose),

— and mixtures thereof.

According to one modality of the invention, the viscosifier Vb is a
polyoxyethylene with a high molecular weight, e.g. with a molecular weight of 1

20  million g/mol to 8 million g/mol, for example of 2 million, 5 million or 7 million
g/mol.

Preferably, the viscosifier Vb, e.g. the high-molecular polyoxyethylene, is
included in microparticles distinct from the microparticles of AP.

Particularly preferably, the microparticles of AP and the microparticles of

25  viscosifier Vb have a similar size distribution and a similar density and are
inseparable by sieving.

According to one preferred modality, the viscosifier (Vb) is capable of
increasing the viscosity of the liquid used for possible extraction so as to trap the
extracted AP in the viscous medium.

30 This viscosifier (Vb) makes it possible to increase the viscosity of the
extraction liquid e.g. to beyond 100 mPa.s, preferably 200 mPa.s, particularly
preferably beyond 500 mPa.s and very particularly preferably 1000 mPa.s.

It is also to the Applicant’s credit to have proposed, in one variant,
viscosifiers (Vb) that are effective in the case of both aqueous phase extraction and

35  organic solvent extraction. Advantageously, these viscosifiers (Vb) are mixtures of



- and m xtures thereof. According to one nodality of the invention, the
viscosifier Vb is a polyoxyethylene with a high nolecular weight, e.g. with
a nol ecular weight of 1 20 mllion g/nol to 8 mlIlion g/nol, for exanple of
2 mllion, 5mllion or 7 mllion g/nol. Preferably, the viscosifier Vb,
e.g. the high-nol ecul ar pol yoxyethylene, is included in mcroparticles
distinct fromthe mcroparticles of AP. Particularly preferably, the

m croparticles of AP and the mcropartit8es of 25 viscosifier Vb have a
simlar size distribution and a simlar density and are inseparable by

si eving. Accofdjng.to nefegr [ I SCOsi fi i's
capabl e of i%gkﬁgg%h58?ﬁ%89§€§%§§§§$g@§%ﬁ%XPﬁéﬂgﬁ%u%bg§Pg$§%8@%?%?e
extraction soedection liquigbhastachiglewisgosity @hoyeA 00inR e+ foriexemple), wéwihanit b0 Thi s
viscosifier (Mukowspd@sgdnic. Possible to increase the viscosity of the
extraction liquid g.g. to begﬁnq Q nPg.s\ﬂgneferablﬁ &PO nPa.T
particularly pref@t 13 BeyBREnsoviesie Gl © &PYematt SuFal b PRt er abl y
1000 nPa. s§ | tetersimddstry thoset skilledpplthecant Ssid anednt cdresprade tthepoissedimi N one
variant, vis A . . f i i . . aqueous
phase extract%gﬁh%ﬁﬁ&gﬁéyg%gg %wgﬁ 8§§E&E§§ﬁgéﬁﬁghggﬁgagﬁfggégﬁgpi, t hese
vi scosi fiers gopipr hapongqualtpd80gasg  hydrophi li c conpounds and hydr ophobi ¢

(cogpouncigos?rp as tOEcneE'@'dfa(E \falhélﬁts t\ahﬁch X Y&C&%ﬁlﬂnéd qithd ohaSinéthéy, dh méngfsi ty
apove . S OJ. e . ther.it (S ueous 0or qorga .- ar as
the_amount _of PUTERSSIFT apmy oBsLe So e itk L RE oRep s

det er mi ned0 byptebamée skilled in the art. Said anpbunt corresponds to the

M ni mum  anount, ARERIIHMi¥ropaibkd N9 the viscosity of 2.5 m of extraction
liquid to a value greater than or _equal to 100 nPa.s. | n several variants
whi ch can be ctoRHPHBAMAUEER cRAtiBe 9 sH RESOmS ¢f ﬂ?%@‘“%’ﬁ‘é‘r"%ﬁ@éﬁ?i cal form
accordi ng to thgdbnvakd fredstat, ileemstheradtained osor bupported/by miGopatticl@r esent : -

in and/or on mcroparticles, -,and/or. in,an.out.er coatjing on all. or some of
t he m'croparticlesggan ?m§b538%3§:Fﬁt?ﬂgwfV%Qﬁg?éFe? %?gpn%éﬁﬁwgp'contained

i n nor suppor paticles/that are mptagatabtcl feaan the coated or uncoated microparticles of AP.

Excipients in the free state
The pharmaceutical form can optionally contain one or more pharma-
ceutically acceptable excipients in the free state, i.e. neither contained in nor
20  supported by microparticles of AP, said excipient contributing to the crushing
resistance of the coated microparticles of AP.
Preferably, these excipients contributing to the crushing resistance of the
coated microparticles of AP are selected from the group comprising:
— calcium stearate;
25 - glycerol palmitostearate;
— magnesium oxide;
— polyalkylene glycols, e.g. polyethylene glycols;
— polyvinyl alcohol;
- sodium benzoate;
30 - stearic acid;
— maize starch;
— talcum;
— colloidal silica;
— zinc stearate, magnesium stearate;
35 - stearylfumarate;



Advant ageousl y, at |east part of the viscosifier is in the formof mcro-
particles that are inseparable fromthe coated or
AP. Excipients in the free state The pharmaceuti cal

contain one or nore pharma- ceutically acceptable excipients in the free

state, i.e.

sai d excipient contributing to the crushing
m croparticles of AP. Preferably,
crushing resistance of the

15

uncoated m croparticles of
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15

20

25
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35

conventional means such as sieving or centrifugation.
In alternative 2, the viscosifier is e.g.:
—in and/or on microparticles,
— and/or in an outer coating on all or some of the microparticles of AP.

Still in alternative 2, the microparticles comprising the viscosifier are
preferably physically indiscernible from the microparticles of AP so that they cannot
easily be sorted by any appropriate physical means. The microparticles comprising
the viscosifier are indiscernible from the microparticles of AP especially by having
the same size and/or same density and/or same shape and/or same color.

In another alternative, the viscosifier is e.g.:

— in and/or on microparticles,
- and/or in an outer coating on all or some of the microparticles of AP.

In one preferred embodiment, the pharmaceutical form according to the
invention is multimicroparticulate. If this pharmaceutical form comprises micro-
particles of AP (e.g. aAP) and microparticles of viscosifier (Vb), said microparticles
preferably have a similar size distribution and a similar density and are preferably
inseparable by sieving. Thus the microparticles of viscosifier cannot be separated
from the coated or uncoated microparticles of AP.

In another preferred embodiment, the pharmaceutical form according
to the invention is multimicroparticulate. If this pharmaceutical form comprises
microparticles of AP (e.g. aAP) and microparticles of viscosifier (Vb), said micro-
particles preferably have the same size distribution and the same density and are
preferably inseparable by sieving. Thus the microparticles of viscosifier cannot be

I'n mtemmium enbodi nents of

the mcroparticles of



- in and/or on mcroparticles, - and/or in an outer coating on all or sone
of the mcroparticles of AP. 15 Still in alternative 2, the mcroparticles
conprising the viscosifier are preferably physically indiscernible fromthe
m croparticles of AP so that they cannot easily be sorted by any

appropri ate physical neans. The m croparticles conprising the viscosifier
are indiscernible fromthe mcroparticles of AP especially by having the
sanme size and/or sane density and/or sad® shape and/or same color. 20 In
anot her alternative, the viscosifier is e.g.: - in and/or on

m croparticles, - lor in.an outer coating.on alhk or sone of the
nicrogarticlegm@?mﬁggnfﬁegﬂ%e 9@?@?%%%m5ﬂ§%gF%§H ébthe phar maceutical form
according to the 25 invention is nultimcroparticulate. If this
pharmaceutical formconprises mcro- particles of AP (e.g. aAP) and

m croparticles of viscosifier (Vb), said mcroparticles preferably have a
simlar size distribution and a simlar density and are preferably

i nseparabl e by sieving. Thus the mcroparticles of viscosifier cannot be
separated fromthe coated or uncoated mcroparticles of AP. 30 In another
preferred enbodi nent, the pharmaceutical formaccording to the invention is
mul timcroparticulate. If this pharmaceutical formconprises mcroparticles
of AP (e.g. aAP) and mcroparticles of viscosifier (Vb), said mcro-
particles preferably have the sane size distribution and the sanme density
and are 35 preferably inseparable by sieving. Thus the mcroparticles of

vi scosi fier cannot be 20 separated fromthe coated or uncoated

m croparticles of AP. 21 Sequestering agent Q Cbviously, in the case where
the mcroparticul ate pharmaceutical form conprises at |east one salt of at

| east one anal gesic active principle, those skilled in the art may add at

| east one sequestering agent to said pharmaceutical formso as to 5 forma
slightly soluble conplex with the AP in solution in an aqueous or aqueous-

al coholic drink. The sequestering agent is e.g. a salt whose ion of opposite
polarity to that of the AP is preferably an organic ion. Thus, for a
cationic active principle, this



sequestering agent is e.g. an organic salt |ike sodium docusate, or an
anionic 10 polyner. The sequestering agent can also be e.g. a salt of an ion
exchange resin. In terns of the present invention, a sequestering agent Qis
present in the pharnmaceutical formin a free form i.e. non-conpl exed.
"Non- conpl exed" neans that no conplex or chem cal interaction exists

bet ween the sequestering agent Q and the salt of the active principle, AP,
in the solid pharmaceutical form 15 If2the AP salt and the sequestering
agent Q are present simultaneously in a solvent, e.g. in the case of an
illicit atten‘gt to extract Q:he AP, the sequestering agent Q is capable of

i nduci ng conpPEWEHeDRE 38¢™ Qheni cal interaction with the AP salt in said
solvent. In terns Qbviously, pnetherrasd mhemtthormiCtdweﬁiselqt@eslta@mhwgﬁmyefnnn Qis
consi dered t o fg, ssaaqpisﬁo&fsait% Ol o&eowicgegﬁ@tla% gta iBe Micaght if the

20 sequestering agent IS ca I NO ti on of the AP salt
in at |east HRartdp ag@mgéqﬂueggtrg@g@a tq Facb ]Wé’tné?eug %f&h%éosol uti ons
such as wa$ er formef $Hgh) sd]ihbié uordslex @ith GROAP irpdot@fonlih @n dgudolis or &pEéass: Vi negar,
hydr ogen per OXII%I agg m xtures thereof. Advantageously, the sequestering
agent Qis ca }5} rllTndum ng conplexation of the AP salt in nore than one
of these custonar yTeoleqeastesing 2genThse. s e qalewheseiionofapentits pQlanige tha of rap t he

AP, especi al | Mteaﬂﬁllg‘f;?éfé‘ratﬁ'?’ana& anlé naf T R 6o a%ﬁ%lwﬁﬁeLﬁ%lpﬁﬁ%ﬂs arly.
These products are jnert fromt phar ma- ﬁ?%ggdw@ 0§:0| nt of view.and are

approved by t FRIVESITINGLBePh & Frﬁcé’bétr%?énca PSS i BremafRIPRfi ties. In
one phar m@eupolg@br. flt}rerte@ectaﬁxcg mnttoan alkebe é’lgefﬁalt@lﬁ an Rin dxelaape resia. 30

sequesteri ng agent Qclra, bF R3GRL G inldulll & QRALIEKSL SBer R B iy AFneand/ 07 -

on mcroparticles contained in nor
supported by phaerm@qyamal &orasin a fpecfoamal. ynon—pmntdn@dpﬁ‘étom@emthgcht méans m

according to {faenb Q:\S fek Q7 chErﬁﬁ;al %féra%ﬁ&v%ﬁfs@rHeﬂ&e@@l?é“&eq&s‘t&ngr BN 1n a
first phase Sexf?cﬂté om at asé‘6 co(g p&l hase, sai d Second phase
containing at? %fa eAﬂ§t‘¥%1PItm°‘ re ‘ﬁf)? ﬁ’@acﬁﬁ‘&?lrﬁﬁ%utl cal form
conpri ses1§n cropar Ifithd AB salt addPtieakduestaingragenoQard piebens siafultasoqslesd er i ng

agent Q that fig n@" %{J r{‘t%E C%ﬁ‘%\f%? 1ﬁ‘&?eﬁféﬁ1‘p}’to e%}%cq tﬂ@)ﬁﬁ%ﬂéqhé’s e%%g Qg%ﬂ? a

simlar size nsepa

sieving. 5 Pr &‘lénc@mw oftnnbw@éqg@ntewton@r agquw@ igteraphanswith ﬁles%ﬁ taltd@nt ai ni ng

i ons said solvent. In terms of the present invention, the sequestering agent Q is

considered to be “capable of inducing complexation” with the AP salt if the

20  sequestering agent Q is capable of inducing complexation of the AP salt in at least
one customary solvent selected from water and aqueous solutions such as water/
ethanol mixtures, alcohol, alcoholic drinks, sodas, vinegar, hydrogen peroxide and
mixtures thereof. Advantageously, the sequestering agent Q is capable of inducing
complexation of the AP salt in more than one of these customary solvents.

25 The sequestering agents Q used to trap the AP, especially analgesic AP, are
inoffensive, even when used regularly. These products are inert from the pharma-
cological point of view and are approved by the various pharmacopeias and drug
registration authorities.

In one pharmaceutical form according to the invention, at least one

30  sequestering agent Q is present:

— in microparticles devoid of AP, and/or
— on microparticles, and/or
— in the free state, i.e. neither contained in nor supported by microparticles.
Preferably, in one pharmaceutical form according to the invention, the
35  sequestering agent Q is present in a first phase separate from at least one second



capable of formng a conplex with the AP in solution. These ions are
preferably organic ions of opposite polarity to that of the AP in solution:
if the APis in anionic formin solution, the sequestering agent Q
conprises an organic cation, a nmetal cation or a m xture thereof Likew se,
if the APis in cationic formin solution, the 10 sequestering agent Q
conpri ses an organi c anion. For exanple, the following salts containing an
organi c anion nay be nentioned: - anioB2c organic salts such as sodi um
dodecyl sul fate or sodi um docusate; - anionic polymers such as (nmeth)acrylic

copolyners (e.qg. Eudragit(r) .S and.. 1 ragito, ), .crassli | yacrylic
acids (e.g. CB@E%p%?éfg%§§6%§§%€?ﬁ?P?§€§F% gggw %nd%HErgéﬁffﬁéggtﬁgreof,
crosslinked cahdyomeenticdhyibroe spmpfises enirapaicles watAR eslt tand raisfopartiglesl oft her

(sul Tonat ) pras ity Bl e e @iobe B oAl AR MLl e ©
glucuronates,s.‘%?%F%ggﬁéﬁ@ﬁgFé§@nm§§qﬁﬁVBﬂﬁﬁF§§Q&ﬁ§ﬂ%@mgﬁﬂ%% succi nat es,
phosphat es5 gl ycer Prlwsiyathesseqhaetiag eent Qr compriseat2salt foomainiigesonsadi pat es,
benzo ?‘t es, sa c%p%gfe%tfﬁ‘grmi}&g L tc[)l%bﬁﬁ ! 1ﬁuutlh£ AR s%ﬁl?io&n q"thes%clggg'l%rg ip&?r'abl'
saponified fatty acids s ﬁ_as agé¥|c, succinic, citric, s e.rlc.aﬁd

pal mtic aci dorgahicdonsphappasité paenty $0 thyi ofgheyAl dresolutionoif thel AR isas anipgic-

pol yani no aci @sm ﬁrmﬁioﬂ§t}erse&fe@tehﬂ§%gensl@ho@ i3 AW Drghhic EADR] Ametdll ObUl i NS
and enzynes; -, and nlxturgg t eii? . LP aqﬁ; er enbod nent,lthe i,on of
opposi te pol aftiap ard mixire fereof cLikpwiss if the Al 15 3 cationie fogp dnsplutioneths) 4t on
or a m xtube wéypmeseing dgent @eanmises art drganfiodnien ng 30 salts containing an

LRSI, B B BE PRI, ool gl fef e 8L 1

netals Ca, Fe, acetates, I pat es,
benzoat es, cafsotieneds, chlorides, citrates, fluorides, funarates,

gl uconates, glugidhRAdak salld ek hOVARBPIISTsul s i S¥ditie Aocisadat es, i odi des,
| actates, oxides,. phasphates, trisilicates, salicylate sucgi nhat es,
sul f onan des GATpHE PAVREE Sih. oy (el RS, Foubei B8 FueheEie S e nary
ammoni um d4I t Endpgit? L) gtosslinked palyaetitiiglacidg(e.g Sarbapel) \chdmmométhyhcblhdosede or
benzet honi um gh g&rvdfeves thefddf! c%‘sisl?ré@&’ L:éf%{y?xeﬁ&?&llﬁﬁ)s&mdt&ﬁ@ﬁiv%pﬁlereof,
(meth)acrylic copolyners e.,g. Eudr agi t ( i ]

and other polysaccharides (e.g. alginate, xanthan gum or gum arabic), and alginate/

(sulfonate) propylene glycol;

—monovalent or polyvalent salts such as glucuronates, citrates, acetates,

20  carbonates, gluconates, succinates, phosphates, glycerophosphates, lactates,
trisilicates, fumarates, adipates, benzoates, salicylates, tartrates, sulfonamides and
acesulfames;

— saponified fatty acids such as acetic, succinic, citric, stearic and palmitic acid salts
and self-emulsifying glyceryl monooleates;

25 —polyamino acids, proteins or peptides, such as albumins, caseins, globulins and
enzymes;

— and mixtures thereof.
In another embodiment, the ion of opposite polarity to that of the AP in
solution is an organic metal cation or a mixture thereof. For example, the following

30  salts containing an organic or metal cation may be mentioned:

— cationic salts, e.g. of the metals Ca, Fe, Mg or Zn, in the form of acesulfames,
acetates, adipates, benzoates, carbonates, chlorides, citrates, fluorides, fumarates,
gluconates, glucuronates, glycerophosphates, hydroxides, iodates, iodides, lactates,
oxides, phosphates, trisilicates, salicylates, succinates, sulfonamides or tartrates;

35 —organic cationic salts such as quaternary ammonium salts, particularly trimethyl-



RS, Eudragit(r) RL or Eudragit(r) E); - polyam no acids, proteins or
peptides; 5 - and mi xtures thereof. The sequestering agent Q can be an ion
exchange resin, preferably a strongly acidic cation exchange resin when the
AP is cationic, or a strongly basic anion exchange resin when the AP is

ani oni c. Advant ageously, such an ion exchange resin is contained in a first
phase separate froma second phase containing the AP. 10 In one enbodi nent
of the invention, the ion exchange resif3is e.g. a derivative of a
styrene/divinylbenzene copolynmer. In one enbodinent of the invention, the
strongl aC|d on exch Sin,w.l g. a derivative of a

sul foga%/ed stf?rélﬁ %FWH%%@TR%&?? %8??8 h\?%?] Clﬁi%n%%h as Anberlite | RP69

Anber | ite | Re9RaticRishpalmets isachsds, chitpsan rehd (sethaorylic tepolyrhess (¢.¢.Ew@e@e” ( Rohm and

Haas) or DOV\BRS8§uc{r£€W)R@BpEﬁcﬂ 1{®|é>e. I n one enbodi nent of the invention,
the strongly basl exch ang will be selected e.g. from

derivati ves of‘PQYWE‘ﬁé‘F F\Hr%’lnb heeH ese:opol ymers carrying quaternary
anmoni um gs oup&ndﬁmdireaﬁleﬁuﬁl ite(r) AP143 (Rohm and Haas), Anberlite

| RA958, Anberlit 0]

sequesteri ngraI eﬁt JF%PS% Eé%lﬂg‘ g&gg'far géﬁ%fbgaelgﬁﬁﬁé l%gle sé ly%dsu;gn%%

crossl i nked rré‘tlﬁlacqawl’l exchengs/ whin| widnbthe Adhis eatignicy aren §trglpglbﬂp951@)1’amphe| r

sal ts, such aghiwdaelelihtwhehRREAP AMRRIid. t Adl 4R a?‘@o&BO@ﬁélﬁﬁhj idio@&hardgd DOVEX

MAC-3 (Dow). The se uyest.eri ent t he i on. ex € resin can
'S0 be 5 s&uch GRS BHEREARE STl seni ph %Sgcmmg.tﬁ%ﬂ P58 (Rohm
and Haas),10 and m K dhesnibbditeaf of lthe diventombakl imnexdibngeheesinniseagi an, the

sequesteri ngmgg‘?gpveqﬂjargggr%ﬂ“%ﬂh%ﬁm C%Bolgﬁggpange resinis in a first phase

separate fro ne seco ard second (ghase conprising the
AP salt. For exanpleone prabesimenisafethe fnyentinsn thegtronglyhasidio caténnnexshangen

exchange resi mesinswﬁpaé %lgnqdddnnatmeccsﬂm@ﬁlfdnstb@%tyéénsxdﬁxrh@ﬁba‘n&am ddplyfhek " O-

ticl t ticl f AP
Do Rk Rl TRPRY bl IRE S it §Re AR BRI esi 1
can _be inla fmmheﬂnmmmohntdmdﬁalaa)\mm“&xﬂﬂI(laow)samieth@lhlsetr| bution, a simlar
density and are in &f%reﬂﬁ:lo& téi*tﬁé! H\'fgntlohWh@sti%ﬁlbagfc%%hreﬁglawpgl%1

carrying out the inventlon, sequest 9 rected from
will be selected e.g. from derlvatwes of styrene d1v1ny1benzene copolymers carrying

quaternary ammonium groups, such as Duolite® AP143 (Rohm and Haas),
Amberlite IRA958, Amberlite IRP67 (Rohm and Haas) and DOWEX 22 (Dow).

20 The sequestering agent Q in the form of resin can also be selected from
crosslinked methacrylic acid/divinylbenzene copolymers or one of their salts, such
as Amberlite® IRP88, Amberlite® IRP64 (Rohm and Haas) and DOWEX MAC-3
(Dow).

The sequestering agent Q in the form of ion exchange resin can also be

25  selected from phenolic polyamines such as Amberlite® IRP58 (Rohm and Haas),
and mixtures thereof.

In one embodiment of the invention, the sequestering agent Q in the form of
ion exchange resin is in a first phase separate from at least one second phase, said
second phase comprising the AP salt. For example, the sequestering agent Q in the

30 form of ion exchange resin is contained in microparticles distinct from the micro-
particles comprising the AP salt. The microparticles of AP and the microparticles
of sequestering agent Q in the form of ion exchange resin can be in a form such that
they have a similar size distribution, a similar density and are inseparable by sieving.

In a first preferred mode of carrying out the invention, the sequestering

35 agentQ is selected from:



24 - anionic organic salts such as sodi um dodecyl sul fate or sodi um
docusate; - cationic organic salts such as quaternary amoni um salts,
particularly trinethyl- tetradecyl ammoni um brom de or benzet honi um chl ori de;
- and strongly acidic cation exchange resins or strongly basic anion
exchange resins, 5 depending on the polarity of the AP. In a second
preferred node of carrying out the invention, the sequestering agent Qis
selected from - the strongly acidic ca24on exchange resins Anberlite | RP69,
Anberlite | R69F (Rohm and Haas) Anberlite 200, Anmberlite 200C (Rohm and
Haas) or Dowex he AP is cationic;
- anZ:I t he st roﬁﬁ‘P{}‘cr%%"*“%? S\é\ﬁﬁ Suﬁng%( oﬁélﬁb(io‘%?c uﬁéte&g?d{\ﬁ]ﬁﬁgé' %ﬁe (Rohm and
Haas), Anber FicaéonicRagags salistsueh g qualdRREY afirRohivmasadts,Heeatioplasly dribShEX 22

(Dow), and ”lééﬂa&é E:ﬁﬁb%(tﬁ@ﬁmm%b%&%ﬁxﬁﬁuﬁn%h%ﬁ@mc 15 The anount of agent
Q is adapted by (ﬁhose Ied in the art b cali: atin Q] anount of ionic
char ge required® anlgﬁ’p?c iq cafjpn Bzcacﬁmfnggfresgq.?é) §Eag yu}?asﬁlgn@’Bﬁf‘ PREISIPH the unit
form The anodefendihg sedicgwlatity oighagent Q nust be able to conpl ex enough AP
for the remaining %”P'fs‘%%@reffé dide! &t iﬂ{n}{é ﬁ{‘thé?mﬁ%ﬁuéd" {e ﬁés

achieve the desire e event I CI't use the
amount of  20agwtQds saleciaddframgent Q is sufficient to conpl ex aII the AP in

the unit dose._ thenst%%lyva"é'im@@étlontéi@maﬂgé‘fe@ﬁE AMbeAR® fRI69) Aﬁibeﬂﬂte@o[R@Fa

o on abor o et st ot 20 ppaie SIPE b Tar e Hao BT BEEREY £ or v
and/ or m dfop@bew) bebmoftursetiuest, ehemthe Adgie dtiogic; pref erably m cr opartl cles of
viscosifier V_agd g s%ﬁ@?rb%%& Llﬁi%? %J‘(chaﬁ% §§§ Eﬁ@ﬂ@ §9FA{‘§ g&}hnl Shd iR

enbodi nent, the mcro VI SC m cr opartl cl es of

sequest eri ng ég@?ﬂlt@&%sgdlﬁﬂl?%l& IRP 671{13917@1 ARt Haparand DDQWESS 22 §Bowp. | n

anot her enbodiap®mixt@bs thb@of, w&n&bmlsmgmghar maceuti cal form conprises
m croparticles of AP as wel | as ni croparticles of viscosifier V and/or

m croparticles of sequestering agent Q Preferably, the pharmaceutical form
conpri ses I6hese t hiTbeamowpes agdnt Q) is adgpéadt bycthew, skilled .in thecaroipacdleutdtiag of AP,
m croparticl e%heoafma(ﬁ@&%hfc cﬂ?rgé/r@dﬁﬂe@ﬁ) WHCAPHA A SRS IR of APURRkfIINI agent

Q in one and _the sane unit
in the unit form. The amount of sequestering agent Q must be able to complex

enough AP for the remaining amount of free AP in solution to be insufficient to
achieve the desired effect in the event of illicit use. Preferably, the amount of
20  sequestering agent Q is sufficient to complex all the AP in the unit dose.

In one variant, the pharmaceutical form can also be a monolithic form (e.g.
tablet).

25 In one embodiment, the pharmaceutical form according to the invention
comprises microparticles of viscosifier V and/or microparticles of sequestering
agent Q, preferably microparticles of viscosifier V and microparticles of
sequestering agent Q. In this embodiment, the microparticles of viscosifier V and
the microparticles of sequestering agent Q are distinct from the microparticles of

30 AP.

In another embodiment of the invention, the pharmaceutical form comprises
microparticles of AP as well as microparticles of viscosifier V and/or microparticles
of sequestering agent Q. Preferably, the pharmaceutical form comprises these three
types of microparticles, i.e. microparticles of AP, microparticles of viscosifier V and

35 microparticles of sequestering agent Q, in one and the same unit form.



25 Advant ageously, these mcroparticles have a simlar size distribution
and a simlar density and are inseparable fromone another by sieving. In a
first variant, the pharmaceutical formaccording to the invention cannot 5
be converted to a dry formw th inmedi ate rel ease of the AP which can be
adm nistered by sniffing. In a second variant, the pharmaceutical form
according to the invention cannot be converted to an injectable formwth

i medi ate rel ease of the AP. In a third2yariant, the pharmaceutical form
according to the invention 10 conprises nodified-rel ease AP and optionally

i medi ate-rel ease AP. This variant . .can be conbi ned.wi.th the first and
second vari an?squnéafgg?qs dtﬁeae Bperorarticles haye gesimuar sjzq distribytion apd, a sppilag ¢ i ¢ al

f or m cont ai ni depsitpand dre thseparabkesfeordBnamdtienteslevatge- rel ease AP, the

nodi fi ed-rel ease AP cannot be converted to a dry formwhich can be

adm nistered by sniffing or to an i medi ate-rel ease injectable form 15 In a
fourth variant, thk @ﬁ@? m@ehfhedmanmqsﬁuﬁcabf@wafqvgdleg)tq%@mﬁ%mqawti s

charact eri gedbé rtohWaded et 4 aiky i fofin Giith emARt® YeledrzeVéM@ic 2R/ vitiiclc lcats e ng i s not
effective. In .fig?ttg1 Varfg’@{'t’ t he pharnmaceutical formaccording to the
invention is AURRPIEURYSOEIS n that it is devoid of AP antagonist(s). 20 In
a sixth variant, theaphandaceatt; ¢l pfaonmeaimb faimegcconlinghé theviamertion | s
characterized_j i i t . : LS. Wth

know edge of C% 8{%032@5?9%212& E‘Ell%lf?llgg@ﬁllrﬁrﬁgdlégtré}%%ﬁg@ggﬁpy determ ne the
appropriate ant agbhpsthird)varignpt, the, phamaggical oo ageordmeote Bie ingediont wo of
these six |gar cafprise modifiel wélefe APSardroptibRillplidaRbiatelBléaRI AN Ths %@ #t

conbination of _the fifth and,sixth vyariants). Activ rincipnl.e(s) The AP
Geed bel ongs. &t segntineh SIS R 1tk o ek s ird ehfto P o Blant Ve
subst ances: atiphemaaiphesnacemighlgégincenntaining enddgedirelsase ahb aingi iognediate-

anti depr essantgease AP, ARLhERfidRRILESAP 2B bIEGHVBR SIS 436RS which can

ant i par ki nsoni sm subst ances, _antitussives, anxio]ytics, “barbiturates,
benzodi azepi n&s dmpisicerd tysniffing.ofitp g tnmediate-Flcasg infestablefppmy; es |
psychostimsl ants, RBSY@hath wpiaft, Sheophaanaticab Gt Accedingn@d thé invighiwoats. | n the

case where 0 ybaa 0 BERLE 5t 8 Rt bRkl R AR oR T Ever
effective.
In a fifth variant, the pharmaceutical form according to the invention is
characterized in that it is devoid of AP antagonist(s).
20 In a sixth variant, the pharmaceutical form according to the invention is
characterized in that it comprises at least one AP antagonist. With knowledge of
the AP used, those skilled in the art can easily determine the appropriate
antagonist(s).
Of course, any combination of at least two of these six variants is included
25  inthe present invention (except combination of the fifth and sixth variants).

Active principle(s)
The AP used belongs e.g. to at least one of the following families of active
substances: amphetamines, analgesics, anorexigenics, antalgics, antidepressants,
30 antiepileptics, antimigraine substances, antiparkinsonism substances, antitussives,
anxiolytics, barbiturates, benzodiazepines, hypnotics, laxatives, neuroleptics,
opiates, psychostimulants, psychotropic substances, sedatives and stimulants. In the
case where the AP is an analgesic AP (aAP), it is preferably an opioid.
Even more precisely, the AP used is selected from the following
35 compounds: anileridine, acetorphine, acetyl-alpha-methylfentanyl, acetyldihydro-



35 conpounds: anileridine, acetorphine, acetyl-al pha-nethylfentanyl,
acetyl di hydro 26 codei ne, acetyl nethadol, alfentanil, allyl prodine,

al pha- cetyl met hadol, al pha- neprodi ne, al pha-prodine, al pha-nethadol

al pha- net hyl fentanyl, al pha-nmethylthio- fentanyl, anileridine, atropine,
but or phanol , benzet hi di ne, benzyl nor phi ne, beta- hydroxyfentanyl,

bet a- hydr oxynet hyl - 3-fent anyl, beta-cetyl net hadol, beta 5 neprodine,

bet a- net hadol , bet a- prodi ne, bezitram deé buprenorphi ne, di oxaphetyl
butyrate, clonitazene, cyclazocine, cannabis, cetobem done, clonitazen,

codei ne, coca,, cocai ne Z0 dlnen adal ,

di oxaphet yl buffedfe, ac&ﬁyBP‘?ﬁg%Bﬁenﬁé“aaé’gon% B’ﬁ? 'F%ﬁlﬁ?m%le,alpha'
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et hohept azi nehY‘BP’ﬁSf‘FWhyl Pﬁ?ﬁ‘bfﬁﬁ%ﬁéﬁ‘*éhy Srikytrmty prheiecetdmgthadoly e e
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hydr ocodone, hi nol ¥)(%[dr ormr onet hadone,
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eorers. and MRS TR, Bk e mas SR PR S e
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non- anal gesi c s preferably sel ected he group conpri sing
ant i depr essantd OTPQWﬁh%Ft e, nigorodwe, rago lwgfﬁ e.dpearpERtipe, ﬁéI{aﬁW?tP@%,

20 norcodeine, norpipanone, opium, oxycodone, oxymorphone, papaveretum,

phenadoxone, phenoperidine, promedol, properidine, propiram, propoxyphene,

parafluorofentanyl, pentazocine, pethidine, phenampromide, phenazocine,

phenomorphan, phenoperidine, pholcodine, piminodine, piritramide, proheptazine,

propanolol,  properidine, racemethorphan, racemoramide, racemorphan,

25  remifentanil, sufentanil, thebacon, thebaine, thiofentanyl, tilidine, trimeperidine,

tramadol, their pharmacologically acceptable salts, esters, hydrates, polymorphs and
isomers, and mixtures thereof.

The pharmaceutical form according to the invention can comprise at least

one analgesic active principle (aAP) and at least one additional AP that is different

30 from the aAP. This non-analgesic AP is preferably selected from the group

comprising antidepressants, amphetamines, anorexics, non-analgesic painkillers,

antiepileptics, antimigraine substances, antiparkinsonism substances, antitussives,

anxiolytics, barbiturates, benzodiazepines, hypnotics, laxatives, neuroleptics,

psychostimulants, psychotropic  substances, sedatives, stimulants, anti-

35 inflammatories, their pharmacologically acceptable salts, esters, hydrates,



antiepileptics, antim graine substances, anti parki nsoni sm substances,
antitussives, anxiolytics, barbiturates, benzodi azepi nes, hypnotics,

| axatives, neuroleptics, psychostinulants, psychotropic substances,
sedatives, stimulants, anti 35 inflammtories, their pharmacol ogically
acceptabl e salts, esters, hydrates, 27 polynorphs and isoners, and m xtures
thereof. The followi ng nay be nentioned anong the anti-inflammtory active
principles that can be envi saged: ibupr®&fen, acetam nophen, dicl ofenac,
naproxen, benoxaprofen, qurbiprofen f enoprofen, flubufen, ketoprofen,

i ndoprofen, 5 (HI ro& f%nlSOIgar pr mlr}meg)él[agr{am n, pranoprofen, nuroprofen,
tri oxaprof en, n, i I'aprofenic acid, fl uprof en, bucl oxic

acid, i ndorret haC| nThe §Qllq“n@mcnayt o¢ rm@ntuonedz@rmpg rthe antlﬂnibrrmorhil@l@net acin,
acenet acin, lﬁgsaﬁat cénl Bed@NRGg edolﬁih Rﬁ&l aPRIrTAGHHCS, @Sl'ofénaé"%ﬁbx%&&ﬁam c

aci d, qufena C ac n um ¢ of c

f1 uf eni sal , F%D@mf hwgmrq,fsrm %95&? @am f?@wg%n %etobw &ffosa?w ly
accept abl e5 sabir@proﬁﬁt emprofa:yidr aiapsozupolpymmdsﬁn andunopmfaf S triewagrofen, Xt ur es
t her eof . Eve.n SUpro rfgn P n? ﬁ%)g)%fgrh E%f%l?cagcqgsh&prélgn ul%.l%ﬁ)x g ! iggérgghgc'fnom t he

group conpri STNg 6xyCo Fat'es ynor pho
hydro- 15 chl sulindas, tp}mmmnmnmc,hmpmcm @ﬁpmetacmydacgme@@ne fhW@mhl or| de

and tramadol cllfaagéco%lsa i94d, Gfeferathid BEEBmBlofAlEnit A¥RAN HufRamicRiSHRIMERS! on
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atio nder st in road sense, | ..
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Accordinglfo plmmbﬁﬂogndallytascdpeahtemaﬁs,esitefsehydmtentplotymm]ﬁismdssmra ahdr mul ati on
which is charggheriged gn that it conprises a plurality of microparticles
(coated or uncoated mcroparticles of AP; optionally mcroparticles of
viscosifier) as defined above, e.g. at Ieast 500, preferably from1,000 to

1, 000, 000 and partE%ﬁ' ﬂlb}ey pre315e1?rﬂhf:%§1 edic fAPOMREE, i9QQletted TR RO group

m croparticles. Accord %3% Eﬁ 4) i tshf eat“k:{a t he |hnve tion relates
to a phar macEUPPEHE 1°6¥ RS, SnArghine TP | PYMBPhARG WEFr ons of
coated mil6r opldotideg Ihg&omblph@ne bydrochpojola) latdrazedoreiydgpctiiositie agditrainedbl f r om one

anot her by thn?d'ro chislgase kinetics and/or the AP they contain. 30 Wthout
inplying alimtation, it nmust neverthel ess be enphasized that the

In terms of the invention, the expression “pharmaceutical formulation” is

understood in the broad sense, i.e. veterinary or dietetic formulations, in particular,
20  are encompassed.

According to another of its features, the invention relates to a formulation
which is characterized in that it comprises a plurality of microparticles (coated or
uncoated microparticles of AP; optionally microparticles of viscosifier) as defined
above, e.g. at least 500, preferably from 1,000 to 1,000,000 and particularly

25  preferably from 5,000 to 500,000 microparticles.

According to another of its features, the invention relates to a
pharmaceutical formulation comprising a plurality of populations of coated
microparticles of AP, said populations being distinguished from one another by their
release kinetics and/or the AP they contain,

30 Without implying a limitation, it must nevertheless be emphasized that the
pharmaceutical formulation according to the invention is of particular value in that it
can take the form of a single daily oral dose comprising from 500 to 500,000
microparticles, including the coated microparticles of AP.

Advantageously, the pharmaceutical formulation comprising coated micro-

35 particles according to the invention is in a galenical form selected from the group



pharmaceutical fornulation according to the invention is of particular val ue
inthat it can take the formof a single daily oral dose conprising from
500 to 500,000 mcroparticles, including the coated mcroparticles of AP.
Advant ageously, the pharmaceutical formulation conprising coated mcro- 35
particles according to the invention is in a galenical formselected from
the group 28 conprising tablets (advantageously dispersible in the nouth or
stomach), powders, suspensions, syrups28reconstitutable suspension powders,
and capsules. It may be interesting to mx, in one and the sane capsul e, one

and the sane tablet or. one, and th ame powder, at.least t t ypes of
coat ed i or opSITMITIES RGPS (sdvaRaggondy ARRrisBcan the moyth oF Jpmackly patdS by
Wi t hin the fr suspewsions,shimpsagt@nitgutalole sdsperisivn pomdenst andreapsiites. i nventi on furt her

| at to th t : 1:CT: i i r the
relates to the usey gy tiisneRakdoThis! iARAE %ﬂ&%@%améi@a%gﬁl%%g AP RYRaF0

manuf acture of novel pharmaceutic or mul at1 ons, articularly (but

wi t hout i npl yfabiet & pperardythe same pawdernat leas tup Bipes of eeatush Micrepagicles afn.  The

i nvention fur APewhdsehréleRs kiRties are diTRger®but Wakia peUfriGewsRaham@akrisddioEh i s
characterized jin that it consists in adm nistering the pharmaceutica

f ormul ati on aQWIﬁﬁ?ﬁﬂbd above to the patient. The invention further rel ates
to a nethod of therapeutic treatnent which is 15 characterized in that it

consists in ingestifg 'ﬁ%%ti&h%rﬂgéeféiaitééa{o tRr I 3F 1RO Rred dR{ckdpaHicRROVE

according to a given dosa e. inyention further relates to a nethod for
the t her apeut describehaheys 10F they anapufgeiues of snovish Phamaacputicgl jfprmulations, ¢

consihst s i10 a@ﬂﬂtiﬁﬁl&ﬂ;ﬁ(biuﬂ@ithdmilﬁ;blﬁi]pgracﬁﬁmtaﬁ@g:for m@mmbankmﬁmgngﬁfﬁamad above
to the patient. 20..Jhe_invention further r t to a.methag r. .t he
therapeutic treat b hs mé'Frﬂloﬁgﬁlﬁ}?%Flgtﬁs .053_81%%??8?@}6{%‘3"% Ee PR Wﬁ?c}lclgnsi sts in
i ngesting t he chdraaterized it thehit cohsstsrin animstering e pharouceaitioal dompddiodiasg to a

gi ven dosage, gtfieqAbowEthe RPN Sing at |east one painkiller, e.g. an
anal gesic. 25 The iﬂventioné%u t her relategpto %Enethod of comhating the
djof

mi suse of AP whi clh§ @venpign iTslatgs fona g GApSyts Eeatment nyhich sy
using a phar mekaadtdrized ih ahan it asngdad iimeshesthpvee pHammdcewival ifemulativh er el at es
to a.nethod O%g%%ﬂ%ﬁ&k%@aﬁﬁﬁ @3§H§%1&%a E mhlph is characterized in that it
consists essentially In u3|n§&t| a phaftimceuti cal

her relates to a method for the therapeutic treatment of

The invention
pain which is characterized in that it consists in administering the pharmaceutical
formulation as defined above to the patient.

20 The invention further relates to a method for the therapeutic treatment of
pain which is characterized in that it consists in ingesting the pharmaceutical
formulation as defined above according to a given dosage, the AP used comprising

at least one painkiller, e.g. an analgesic.

25 The invention further relates to a method of combating the misuse of AP
which is characterized in that it consists essentially in using a pharmaceutical form
as defined above.

The invention further relates to a method of combating the misuse of AP
which is characterized in that it consists essentially in using, in a pharmaceutical

30 form, coated microparticles of AP for modified release of the AP, said
microparticles having a coating layer (Ra) which assures the modified release of the
AP and simultaneously imparts crushing resistance to the coated microparticles of
AP so as to avoid misuse, and optionally at least one viscosifier (Vb) capable of
preventing extraction of the AP contained in the coated microparticles of AP so as

35  to avoid misuse.



30 form coated mcroparticles of AP for nodified rel ease of the AP, said

m croparticles having a coating |l ayer (Ra) which assures the nodified

rel ease of the AP and sinmultaneously inparts crushing resistance to the
coated mcroparticles of AP so as to avoid msuse, and optionally at |east
one viscosifier (Vb) capable of preventing extraction of the AP contai ned
in the coated mcroparticles of AP so as 35 to avoid m suse. 29

Advant ageously, the coating |layer (Ra) 29d the viscosifier (Vb), if present,
are as defined above. The invention will be explained nore clearly by means

of the Exanples 5,helow, gjven solely by Q whi ch afford
a cl ear understandﬁb‘aﬁmg‘ﬁéqtﬁb{’ erf\?étr’ﬂgl ﬁeréﬁg{a%’grfh‘ﬁ&s?oﬂ rm)ﬂiql?rfséptent
enbodi nent s amd/agpdefiredebovef i npl enen- tation, as well as its different
advant ages. Description of the Figures 10 Figure 1 shows the dissolution
profile in an in vitro reference test (% dissolution D as a function of
time T) on the ni cFaspiventionedillobe pxplaigndemare clearly byrmgapiscofzths Hixagplene

di ssol uti on pp&bw] vénnsowly bywy b iudtRfied, e dfRed a (:l%ﬁihﬁéx@dahﬂlh ofteas a
function of tl Ve Titf')“g cfenl(gnsrga({'e ﬁgalf%eren embgcinelaxj [Tgé/_or_ [nodgi %tiﬂng) and Exarrpl €

2: (a) _ mventlo

phot ogr aphs otatrbmelsmﬂtaeltsé1ffefenaadyaxptagebe according to Exanple 3, observed
wi th the naked eye (A) and under an optical mcroscope (B). Figure 4 shows
the rel ease profile (% by weight of aAP as a function of time in hours) of
ni cr ocapsul esDeseriptionof (g Figesespl e 8). 20 Figure 5 shows phot ographs of the
contents o a capsule according to Exanple 9, observed with the naked eye
(A) and under anotlca Wé ows .t he rel ease profile
o cr ushed i cr opal Ee) kSR EY Sk SBaNRhi nrpfie 3. s GRS (a1 cd
square) of Ex&lnwlletlongEnﬁml@@mﬂ@onéhm@meﬂ@lesgwmmlt‘e —in the
Exanpl es whi ch fo'Ei:gw el 2 il e lilouiofl! 50k Uh | 41t 680 e%rtufcreneg &

indicated in the ean Qpoe ti.on, ssol ution
tost for sol i disuonDanR: fumtl%etp time & 5@% e@l@@?%@ﬁ%ﬁ#%’e@% er B> S| NK
condi ti ong5 nandEsunipie2:ah) -3TT--aribl) -S1G-+- @)--a#--7Bd)r-pm-i-n 900 m of 0.1 N HCL

Figure 3 shows photographs of the contents of a capsule according to

Example 3, observed with the naked eye (A) and under an optical microscope (B).
Figure 4 shows the release profile (% by weight of aAP as a function of time
in hours) of microcapsules in 0.1 N HCI (Example 8).
20 Figure 5 shows photographs of the contents of a capsule according to
Example 9, observed with the naked eye (A) and under an optical microscope (B).
Figure 6 shows the release profile of crushed microparticles (blank triangle)
or intact microparticles (ailled square) of Example 9.

25  Examples

The reference dissolution test in the Examples which follow is an in vitro
dissolution test performed as indicated in the European Pharmacopoeia Sth edition,
entitled “Dissolution test for solid oral forms”: type II dissolutest performed under

30  SINK conditions, maintained at 37°C and stirred at 75 rpm in 900 ml of 0.1 N HCl

medium.

Example 1: Microparticles of oxycodone HCI according to the invention
A mixture of 1600 g of oxycodone HCI, 100 g of Klucel® EF (hydroxy-
35 propyl cellulose /Aqualon) and 12.052 g of water is film-coated onto 300 g of inert



medi um Exanple 1. Mcroparticles of oxycodone HCl according to the
invention A m xture of 1600 g of oxycodone HClI, 100 g of Klucel (r) EF
(hydroxy- 35 propyl cellulose /Aqualon) and 12.052 g of water is filmcoated
onto 300 g of inert 30 cellul ose beads (Asahi-Kasei) in a GPCA fluidized
air bed (Gatt. 450 g of the resulting granules are then coated with a

m xture conposed of 315 g of ethyl «cellulose (Ethocel 20 Premum/DOWN, 81
g of povidone (Plasdone PVP K29/32 /I1SB), 36 g of castor oil, 18 g of
Crenophor RH 40 (racr ogol glycer oli 5 hydroxystearas BASF) and 12. 020 g of

Seoares 1t nat SRlosD B RASHER SR & GPoG] ulBat b aft GBRT PR bk o T
Fi gure 1. Theresnléihg gsaujes oir¢ [theeni epatbdt withvianmoktuwre dempoded aohldi gidnghydf t he
reference di swiuwseg@tgs&%tzo p}@nlﬁﬁ@ \E?(?Bl g)fl &hzggl inlag(gb%ewfr RPgRYI Cl es of

oxycodone HC gr epa accor mcro art| cles
prepared i n EX8RpI 86 12 (9f gastyy Gﬂ’ségog erhor RE - 3 dmacrgeplglyserdlicy ushed
by different mb@d&afaem&src)rmdng 000 gfo%tﬁd&tol possi bI e ways of mi suse 15 (a)

b hi f
mortar (250 m yo (BI¢ BypRe sGufRRRs0eh Abe Betelh 8 bE R oieile MBS BT
"LGS pul veri zémrt theabdtoe printiple( is GSeadedilovér sbouidéidt 95 shusy in Figdde by Thsi ng a

cof fee grindegefQL px%ﬂle%@aaa%aned%&dmﬁe E&Jdﬁfaﬁéeoﬂ%pieféra&eqisssmﬁorpteas hed

m croparticles are shown 1 n Figure 2. he rel ease profile is determ ned
under the conditions of the reference d| ssolution test. The rel ease
profiles ab Erxambk 2 Urlslﬂﬁg ofi eieOpditiiopaitiRies aNGxinodont eHC1 greparebed

m croparticl es E are %@llar nterms of the test for the f2 simlarity
factor 25 (ff gorglag 5?@8‘ alt ed as indicated by the FDA (CGui dance for

| ndust ry SUPAC- MR 200vingi dfi raigrapeitieles @ropatied dn Gxampldds@gea dosenef, 8omg3d) . Thus

crushing has |ok;fréoh@ne0HC V&8 cﬁféhé%if e aiffeRAt h{éﬁloﬂﬂe%?e%&t&fg difterepos@gene  from
the mcropartic anp e Appear ance of the contents of a capsule

according to %3 ofmlsuse
15 (a) by crushing vigorously for 2 minutes (~120 rotations) with a pestle and

mortar (250 ml),
(b) by pressing 8 times between two spoons,
(c) by using an “LGS pulverizer” tablet mill (LGS Health Products, USA),
(d) by using a coffee grinder for 30 seconds.

20 The release profiles of the crushed microparticles are shown in Figure 2.
The release profile is determined under the conditions of the reference dissolution
test.

The release profiles of Example 1 (intact microparticles) and Example 2
(crushed microparticles) are similar in terms of the test for the {2 similarity factor

25  (f2> 50), calculated as indicated by the FDA (Guidance for Industry SUPAC-MR:
Modified release solid oral dosage forms, p. 32).

Thus crushing has little or even no effect on the release of the oxycodone

from the microparticles.

30 Example3: Appearance of the contents of a capsule according to the
invention

200 mg of microparticles prepared in Example 1 (i.e. a dose of 80 mg of

oxycodone HCI) are mixed with the following viscosifiers: 90 mg of Klucel HF

(hydroxypropyl cellulose /Aqualon), 20 mg of PolyOx WSR 303 Sentry (poly-

35  ethylene oxide /Dow) and 20 mg of Xantural 180 (xanthan /cpKelco) previously



invention 200 ng of mcroparticles prepared in Exanple 1 (i.e. a dose of 80
nmg of oxycodone HCl) are mxed with the followi ng viscosifiers: 90 ng of
Klucel HF (hydroxypropyl cellul ose /Aqualon), 20 nmg of Pol yOx WSR 303
Sentry (poly 35 ethylene oxide /Dow) and 20 ng of Xantural 180 (xanthan

/ cpKel co) previously 31 sieved to between 100 and 600 m The whole is
incorporated into a size 0 gelatin capsule. Figure 3 shows photographs of
the contents of the capsule, observed wsth the naked eye (A) and under an
optical mcroscope (B). 5 As shown in Figure 3(A), observed with the naked

eye, the mcroparticles of —ac |ve ri |l e.and the oparticl|es of
viscosifiers gfgd tO%FWfFF%tpo} Ee W ﬂgéspla?%?réteg]w% 2 &P qugelapﬂ t he
phot ogr aph of cdpsgler e 3(B) obt ai ned by optical m croscopy (note 10 scal e),

there are only wordl, 8t ORkRMLALLOUP plcoBBRS P 1R5tan Ol LHEAUP IR

spherical mcrop arer'cles m cr op 1°8¢V%
vi scosifiers, tmmk@rﬁyplﬁé) a@tlh)é‘ﬁr mwﬂcalmcrgmm@)pam cles of a 3rd

viscosifies. Gvenag El%w{ﬁhflgﬁﬂ@de)Sdb%@rv&fwnﬁ h)%%ﬁk&laerykltﬁé BfcrépRiMds of- 2 ) ,

t hey cannot be separated from.one ot er. nple 4: Test for syringe
extraction of a“a“VF(BPH‘f‘BlE@B Hﬁer‘iﬂchBarf‘ &9 ﬁ'\‘F@?ﬁ‘ e6?15“6200 my of microparticles
prepared in Examdidtmghisiablee. a dose of 80 ng of oxycodone HCO) are m xed

with 90 ng of slégeﬁllbl ?(g@oxypropyl cel lul ose [/Aqualon), 20 ng of Pol yOx
WSR 303 Sentry oxi de /Dow) and 20 ng of Xantural 180 (xanthan

/ cpKel co) previ ousln/ﬂm photaraph leFigoen3B) obiairedeno optial micrpkeopiHadte i s
i ncorporatigd Lk@e, fere 'a?eeon%/ &) dbtindt E?(o%ﬁﬁ%l% -of E&%cfé@ﬂﬁl%h@oﬂeshaﬁﬂ’@ﬁ}@ﬂcﬁnd the

contents are crushed accor r estle and
then mixed foMiaePAHigiesgt t%y%’%g ‘?HQIC Jggtcfoé’é{ti @ﬁ OWWQJ&‘F‘E?HE{G ’ﬁ’lﬂa

t enperat ure obthet hirerodahaped Pagticks lotitai 3od vissostfiee n Givenethe wgrywintall séze oi’ 5 n
amount of oxy SRERETH CEP2:tEE Y SRk B0 kR B oA B ' < “hown 11
Table 1. The |l ow extraction yields observed (<20% are totally di ssuasive
for potenti alExAmpUSET Test for syringe extraction of a form according to the invention
200 mg of microparticles prepared in Example 1 (i.e. a dose of 80 mg of
oxycodone HCI) are mixed with 90 mg of Klucel HF (hydroxypropyl cellulose
/Aqualon), 20 mg of PolyOx WSR 303 Sentry (polyethylene oxide /Dow) and 20
mg of Xantural 180 (xanthan /cpKelco) previously sieved to between 100 and 600
20 pm. The whole is incorporated into a size 0 gelatin capsule.
The capsule is opened and the contents are crushed according to Example
2(a) with a mortar and pestle and then mixed for 10 min with 2.5 ml of extraction
liquid at ambient temperature or at the boil. The solution is then taken up with a
2.5 ml syringe (with an 18G needle) through cotton wool serving as a filter. The
25  amount of oxycodone HCI extracted is analyzed by HPLC or UV and is shown in
Table 1.
The low extraction yields observed (<20%) are totally dissuasive for

potential misusers.

30 Example 5: Test for syringe extraction of a form according to the invention
200 mg of microparticles prepared in Example 1 (i.e. a dose of 80 mg of
oxycodone HCI) are mixed with 150 mg of Klucel HXF (hydroxypropyl cellulose
/Aqualon), 50 mg of PolyOx WSR 303 Sentry (polyethylene oxide /Dow) and 30
mg of Carbopol 971P (carbomer /BF Goodrich). The mixture is incorporated into a
35  size 00 gelatin capsule.



30 Exanple 5: Test for syringe extraction of a formaccording to the
invention 200 ng of mcroparticles prepared in Exanple 1 (i.e. a dose of 80
ng of oxycodone HCl) are m xed with 150 ng of Klucel HXF (hydroxypropyl

cel lul ose [/Aqualon), 50 ng of PolyOx WER 303 Sentry (pol yethyl ene oxide

/[ Dow) and 30 ng of Carbopol 971P (carboner /BF Goodrich). The m xture is
incorporated into a 35 size 00 gelatin capsule. 32 The capsule is opened
and the contents are crushed according 8» Exanple 2(a) with a nortar and
pestle and then m xed for 10 min with 10 m of extraction |iquid at anbient

tenperature or at the boil. The on is then taken wth a
syringe (with an 1 f?@él&?gOH%P%argﬂﬁ’e&P{ltswsmoqm%é@F% : gt%lEfﬁ?mél The 5
amount of oxye@)eit aH@brtexind pestizcand thenn@dixyd éat 19ymidRkith 00 nill\bfa:miadtlsnshom in

Table 2. The liglSERAGH Gl Sleds oA BLY Obhel RO G, hRLEL Wilh 35 u2s Ve

for potential 'msus I nge ext racti on of a form

accordi ng to fHheyirggetivithopn 1§§0UQ3d'G) th(@‘!&be@“PlXN‘(%W@)@y@ﬁ difer.cdbbul ose

/ Aqual on), 550 g0t dPOkYSdonc BBl SHACOE I dnd gé&pby/ﬁtpnml SNEV &Kl Geshoavih, 30 g of
Car bopol 971P§% agl};omsr / BF Goodrich) and 10 g of povi done (Pl asdone PVP

K29/ 32 /1 SP) t-granulated on a M Pro apparatus. The granules are
passed t hrough a 10he 600 ¢xtrartgineyelds16bs2yed rig2@h) tae toteldy |disswagivgr fonul es ar e

added to 200 3 S(Eglﬁ articles prepared in Exanple 1 (i.e. a dose of 80
ng of oxycodoﬁgeﬁ%ﬂgl £e3 whole is incorporated into a size 0 gelatin

capsule. The capsule is opened and the contents are crushed according to
Exanpl e 2(@) Wxhhp &m%arfma 2R ki BctMbf alToFin ra"beiﬁdm Qb thelipventionM t h 10 m

’5 then t aken L'pq f@hﬁﬁ&t@%ﬁ%ﬁﬁ&ﬁc%@% @Eﬁe%mfﬁﬂaﬁ cotton
wool serving ¥6SRa363 Setnmy (pdipahydeneunxidedDow 30 @dd iitartd@bl SéMPr(mbc&nlerl/BF anal yzed
by HPLC or U\éo?{i‘ﬁcrf&l%ggggg‘%ﬂ eﬂbvﬁ%ﬁé EPl&’\sdoxTé‘?vb %9%%@@ g'i!vg: gﬁhﬁﬁte@bser ved

(<20% are tota tenti al msusers
Manuf act ur e oPna Mg apamtsodle grnules ap passed, bravghs 1 @@@uafswﬁecropartumes

prepared iip Exanpl esilnaf 6f ke %EhltiMgt grafllesdar®fadded to 200 mg of microparticles
prepared in Example 1 (i.e. a dose of 80 mg of oxycodone HCI). The whole is
incorporated into a size 0 gelatin capsule. The capsule is opened and the contents
are crushed according to Example 2(a) with a mortar and pestle and then mixed for
10 min with 10 ml of extraction liquid at ambient temperature or at the boil. The
20  solution is then taken up with a 10 ml syringe (with an 18G needle) through cotton
wool serving as a filter. The amount of oxycodone HCI extracted is analyzed by
HPLC or UV and is shown in Table 3.
The low extraction yields observed (<20%) are totally dissuasive for
potential misusers.
25
Example 7: Manufacture of a tablet according to the invention
200 g of microparticles prepared in Example 1 are mixed with 90 g of
Klucel HF (hydroxypropyl cellulose /Aqualon), 20 g of PolyOx WSR 303 Sentry
(polyethylene oxide /Dow), 20 g of Xanthural 180 (xanthan /cpKelco), 100 g of
30 lactose (Tablettose /Meggle GmbH), 10 g of magnesium stearate (Brenntag AG)
and 30 g of croscarmellose sodium (Ac-Di-Sol /FMC Bipolymer).
470 mg tablets (i.e. a dose of oxycodone of 80 mg) are manufactured using
a Korsch reciprocating press.
The tablet obtained is crushed according to Example 2(a) with a mortar and
35 pestle and then mixed for 10 min with 2.5 ml of extraction liquid at ambient



Kl ucel HF (hydroxypropyl cellul ose /Aqualon), 20 g of PolyOx WSR 303 Sentry
(pol yet hyl ene oxide /Dow), 20 g of Xanthural 180 (xanthan /cpKelco), 100 g
of 30 lactose (Tablettose /Meggle GrbH), 10 g of nmgnesi um stearate
(Brenntag AG and 30 g of croscarnell ose sodium (Ac-D -Sol /FMC Bi pol yner).
470 ng tablets (i.e. a dose of oxycodone of 80 ng) are manufactured using a
Korsch reciprocating press. The tablet obtained is crushed according to
Exanple 2(a) with a nortar and 35 pestBg and then mxed for 10 mn with 2.5
m of extraction liquid at anmbient 33 tenperature or at the boil. The

solution is then taken u it 2.5 mM syringe (wth n 18G need| e)
t hrough cot t ofFTRGEANTE &F o thgbs@ EheoRigp i Y ith3 2-3@@%@?@1%
extracted i s amaB@meelld)thidBglCcaton Wbohsaving as A dilvar. | TheTalduat 4f oxkleddnew

extraction vyi I <200 l41. ' ' for 5 potenti al

m susers. aagpcﬁ?%ﬂ%&%%%%%%gg@? %@’86%%‘%@&@?%%%& ng to the
invention Step 1: Ty dewil edrag@ns yigldst obssryed dcA®ohriee dgtally shissprsived e

(Pl asdone K29n3®ntidl 8fdus@se 10 dispersed in a m xture contai ning 2052 g of
wat er and 110? g of ethanol. The solution is sprayed onto 300 g of

cel lul ose spheres (Asahi-Kasei) in a datt GPCGL fluidized air bed. Step 2:
Ant i - cr ushi ng Examplefar MictopartidesSdfoxgeodbne HiG) acaedinglto siee ipkeitiomel 20 Prem um
/ Dow), 81 g of pov's%gr]eGra(nﬁ“s sdone K29-32 /1SP), 18 g of macrogol gl yceroli
hydr oxyst earas (Crenbphor 0 /BASFS)e and 36 g of cg;%or oi | éGar bi t

hui l erie) are sol ub®l5 gef oxyrodons sndu$deg of paydened(Piasdae03K3y-H /Taetténe and
2070 g of |DSORIsP@SUOIn. a FltkiGreSEINtHiNiAN 2052 § R awued an@N105 4D6f ethafol grmeul es

(prepared in step 1). 20 Th ti represents, 50% of ..t.he i f the
e bparti ol  Siora seiRded onio, S0 hEILBREFRER Bt kR in 7 o1 §0FGTs ' The
rel ease profilfleidizzddebed.m ned under the conditions of the reference

di ssolution test. Exanple 9: Contents of a capsule according to the

i nvention 25 230 mg of mcroparticles obtained in step 2 of Exanple 8, 100
ng of crushed andS%PayAatAmsBINE MiEOPaREs (sodi um pol yst yrenesul fonate), 70

ng of sigged Pol ygxs Wait R celtiilbsey (HtRsdel 20 Pyémeing MovdeR1 g3oBpsEddit
magnesi um

(Plasdone K29-32 /ISP), 18 g of macrogolglyceroli hydroxystearas (Cremophor
RH40 /BASF) and 36 g of castor oil (Garbit huilerie) are solubilized in a mixture
composed of 3105 g of acetone and 2070 g of isopropanol. This solution is sprayed
onto 450 g of granules (prepared in step 1).

20 The coating represents 50% of the weight of the microparticle and assures
that the is released as shown in Figure 4. The release profile is determined under
the conditions of the reference dissolution test.

Example 9: Contents of a capsule according to the invention

25 230 mg of microparticles obtained in step 2 of Example 8, 100 mg of
crushed and sieved Amberlite IR69F (sodium polystyrenesulfonate), 70 mg of
sieved Polyox WSR 303 Sentry (polyethylene oxide), 3.8 mg of magnesium
stearate and 1.9 mg of Aerosil 200 (colloidal silica) are introduced into a size 0
gelatin capsule.

30 As shown in Figure 5, observed with the naked eye (A) and under an optical
microscope (B), the microparticles of active principle and the microparticles of
viscosifiers are:

— indistinguishable,
— inseparable by sieving.

35



stearate and 1.9 ng of Aerosil 200 (colloidal silica) are introduced into a
size 0 gelatin capsule. 30 As shown in Figure 5, observed with the naked
eye (A) and under an optical mcroscope (B), the mcroparticles of active
principle and the mcroparticles of viscosifiers are: - indistinguishable,
- inseparable by sieving. 35 34 Exanple 10: Crushing of the contents of a
capsul e prepared according to Exanple 9 The contents of the capsule
prepared in Exanple 9 are crushed for 234mnutes in a nortar and pestle. 5
The rel ease profiles of the crushed mcroparticles are shown in Figure 6.

The release profile is _determ ned under the conditions of the reference
di ssol uti on hé%'f‘?le‘lltqéclrg’fl%%&é’?ﬁgf)fci"mfgtso?fe? HEPSHE RrePasd 25ceding - oduct s

are simlar. Egample® ushing has little or even no effect on the rel ease of

t he oxycodone fro ! {.C P 1 yhi nge
extraction of thenz%agggégsgﬁggggg%%hlé%%¥%parg§£&g%c%fl?%ém%%{E%é%ple 9 A
capsul e prepaPimtesde amertagandpestieanpl e 9 is opened and the contents are 15

crushed fos 2 m nuTKS reMdabd) prfildadfane fishddasictdpamiaiks taheshoWnxadrig@e 610 mn
with 2.5 n 3% eﬁtract Zn.l gyld %R? |entd§e eé tu%g ge%ﬂorhgt t he boi
(B). The sol utPBFITAS PROfilsy!s dSmmEH, Uy fheacopdiiopy © @Fir FE W TR P her an

18G needl e orteat.27G needl e) through cotton wool serving as a filter. The

amount of _oxyoodongid Wit bifikcst o i A 2R 8 hiandngs shown in

Tables 5 and 6. 20 ) extraction yle are totally
di ssuasi ve f ofrushipg bag liffle of evesenos effeck apghe ralgase pidhe pyycodene: femi ba of t he
contents @b anfighsadii@saccording to 25 Exanple 9 into drinks A capsule
prepared according to Exanple 9 is opened and the contents are

Example 11: Test for syringe extraction of the contents of a capsule prepared
according to Example 9
A capsule prepared according to Example 9 is opened and the contents are
15 crushed for 2 minutes with a mortar and pestle and then mixed for 10 min with 2.5
ml of extraction liquid at ambient temperature (A) or at the boil (B). The solution is
then taken up with a 2.5 ml syringe (with either an 18G needle or a 27G needle)
through cotton wool serving as a filter. The amount of oxycodone HCl extracted is
analyzed by HPLC or UV and is shown in Tables 5 and 6.
20
The low extraction yields observed (<20%) are totally dissuasive for
potential misusers.

Example 12: Test for extraction of the contents of a capsule according to

25  Example 9 into drinks
A capsule prepared according to Example 9 is opened and the contents are
crushed for 2 minutes with a mortar and pestle and then mixed with 100 ml of non-

alcoholic drink or 50 ml of alcoholic drink as indicated in the Table below:



crushed for 2 mnutes wwth a nortar and pestle and then m xed with 100 m of
non- al coholic drink or 50 mM of alcoholic drink as indicated in the Table
bel ow. 35 Solvent Volune ml  Tap water 100 Tap water with 2 | of Nad 100
pH 1.2 (HCl) with 2 1 of NaC 100 S rite 100 Pepsi-Cola'" 100 Smirnoff

Twi sted Apple (5% al cohol) 100 Absolut vodka (40% al cohol) 50 The sol ution
I's then taken up and the anmount of oxycodone HCl extracted is analyzed by
HPLC or WV and is shown in Table 7. 5 Th® | ow extraction yields observed,
even for long extraction tines, are totally dissuasive for potenti al

m susers. Table 1(Exanple 4) 10 %oxycodone HCl extracted with the 18G
syringe Liquid at apbtent—tenrpergture—tHeute—at h:—i bot+ ap water 0.2 1
Wat er / et hanol ( 60/ 40 ol lS—L—'FabLemml—e 5) % oxycodone
HC extracted with t hi entl®emmefature Liquid at

he 18G svri h#EWatet qid at a

the boil frap water|1 2 TeneateevitaAell of 5aCU0 v/lv) 4190 thapol 19 8 15
Table 3 (Exanple 6) Po oxpldddaidC1HEith 2efloédin€d wijth tHE018G syringe Liquid
at anbient tenperatufe Liquid at Sfb‘rh? boi | 100
Pep51-Cola® 100
Smirnoff Twisted Apple (5% alcohol) 100
Absolut® vodka (40% alcohol) 50
The solution is then taken up and the amount of oxycodone HCI extracted is
analyzed by HPLC or UV and is shown in Table 7.
5
The low extraction yields observed, even for long extraction times, are
totally dissuasive for potential misusers.
Table 1 (Example 4)
10
% oxycodone HCI extracted with the 18G syringe
Liquid at ambient temperature Liquid at the boil
Tap water 0.2 1
Water/ethanol (60/40 v/v) 3 8
Ethanol 18 1
Table 2 (Example 5)
% oxycodone HCI extracted with the 18G syringe
Liquid at ambient temperature Liquid at the boil
Tap water | 2
Water/ethanol (60/40 v/v) 4 7
Ethanol 19 8
15
Table 3 (Example 6)
% oxycodone HCIl extracted with the 18G syringe
Liquid at ambient temperature Liquid at the boil
Tap water 1 2
Water/ethanol (60/40 v/v) 5 8
Ethanol 19 9




Tap water 1 2 Water/ethanol (60/40 v/iv) 58 Ethanol 19 9 36 Table 4
(Exanple 7) % oxycodone HCl extracted with the 18G syringe Liquid at

anbi ent tenperature Liquid at the boil Vap water 0.5 2 | water/ethanol
(60/40 v/v) 4 10 thanol 19 2 5 Table 5: Anount of AP extracted (% using a
2.5 mM syringe equipped with a 27G needle (Exanple 11) % oxycodone HC
extracted with the 27G syringe Liquid at anbient tenperature Liquid at the
boil Tap water 0 1 Water/ethanol (60/3® v/v) 0 4 Absolute ethanol 14 0 10
Tabl e 6: Anpbunt of AP extracted (% using a 2.5 m syringe equi pped with an
18G needl e (Exanple 11) % oxycodomableidl(Eeashpledyed with the 18G syringe
Liquid at anbient tenperature Li uid at the boil Tap water 0 1

Wat er/ et hanol (60/40 v/v) 3 8 bSOl DRIRE] & hal B s unt_Jof
AP extracted (%9 fromdifferent {?MOQ &El nttf eutra e&?I % gﬁ@% e 12)
Sol vent / ext 1—%3 Ferp p —2 of

H O

PN w o

NaCd 8 <45 pliPRW3teG of NaQl U2 <45 S ritle 3 <45 2PepS| Colla’ 3
<45 Smirnoff A r@ﬁ@ﬂ"l/“ﬁ%‘%"/("?io aI cohol) 2% <45 2
thanol

5 Table 5: Amount of AP extracted (%) using a 2.5 ml syringe equipped with a
27G needle (Example 11)

% oxycodone HCI extracted with the 27G syringe
Liquid at ambient temperature Liquid at the boil
Tap water 0 1
Water/ethanol (60/40 v/v) 0 4
Absolute ethanol 14 0

10  Table 6: Amount of AP extracted (%) using a 2.5 ml syringe equipped with an

18G needle (Example 11)
% oxycodone HCI extracted with the 18G syringe
Liquid at ambient temperature Liquid at the boil
Tap water 0 1
Water/ethanol (60/40 v/v) 3 8
Absolute ethanol 18 1

15 Table 7: Amount of AP extracted (%) from different drinks as a function of
time (Example 12)

Solvent / extraction time 1h 21h

Tap water 8 <45

Tap water with 2 g/l of NaCl 8 <45

pH 1.2 (HCI) with 2 g/l of NaCl 14 <45
Sprite® 3 <45

Pepsi—Cola 3 <45

Smirnoff Tw1sted Apple (5% alcohol) 23 <45
Absolut® vodka (40% alcohol) 24 <45




Absol ut vodka (40% al cohol) 24 <45 37 CLAIMS 1. A solid oral pharmaceuti cal
form characterized in that: - it contains anti-m suse neans, 5 - at | east
part of the AP it conprises is contained in coated microparticles for
nodified rel ease of the AP, and - the coated mcroparticles of AP have a
coating |layer (Ra) which assures the nodified release of the AP and

simul taneously inparts crushing resistance to the coated mcroparticles of
AP so as to avoid msuse. 10 2. The phaBhaceutical form according to claim
1, characterized in that it conprises at |east one viscosifier (Vb) capable
of preventing extraction of the AP ¢ ﬁ{,lged in the coated mcroparticles
of AP for nodified rel ease of the AP as'to avoid msuse. 15 3. The
pharmaceutical formaccording to clai m 1 or 2, characterized in that it
conpri ses at |leaStAQBﬁ»‘d%ﬂ%ﬁ%ﬁ@&eht’i&lﬁ%%haﬁa@)an&@ﬁﬁﬂla@ of formng a conpl ex
with the AP in solution he pharmaceutical formaccording to claim
1, 2 or 3, chardOPRMmsABEUMIHSE FES, t he coating | ayer (Ra) is designed in such
a way thats inathestepanof die APUSkbmgrisestis cathiowds imasantde macrogartidlesaforndi f i ed
rel ease of thﬁ1 ﬁ%eﬁ?@ﬁea@ d’ﬁggtp SQne of the coated mcroparticles. 25 5. The
phar maceuti ca to any one of the preceding clains,

char act eri zed-ithe copigd mommlmgf ﬁéy@ve (aReopting layes (Baewhich asiveds heway t hat
in the event nfastnﬁréa ua@aseg)f thé A@'dnﬁ%nﬁl&héﬁu@l@ﬁﬂﬁﬁﬁ@f:ruﬁnﬁ@Qésfstaﬁéje feethease for
at | east 40% era ast 60% articularly preferably at |east
80% of the coﬁ? % fé?éga?@ravﬂ’gl FH€d rel ease of the AP. 30 6. The
phar maceutldcal form accordl ng to any one of the preceding clains,

char act er [ zedy! 1 ¢ bl phiifpEARLIToh SXE5aEAY, GRAPT! Saclle) iflukepst one

filmform ng co)po gastroi ntesti nal AUI
comprises at least one viscosifier (Vb) capable of preventmg extractlon of the

contained in the coated microparticles of AP for modified release of the AP so as to
avoid misuse.

15
3. The pharmaceutical form according to claim 1 or 2, characterized in that it
comprises at least one sequestering agent (Q) capable of forming a complex with
the AP in solution.

20 4. The pharmaceutical form according to claim 1, 2 or 3, characterized in that
the coating layer (Ra) is designed in such a way that, in the event of crushing, it
allows maintenance of a modified release of the AP for at least some of the coated
microparticles.

25 5. The pharmaceutical form according to any one of the preceding claims,
characterized in that the coating layer (Ra) is designed in such a way that, in the
event of crushing, it allows maintenance of a modified release for at least 40%,
preferably at least 60% and particularly preferably at least 80% of the coated
microparticles for modified release of the AP.

30
6. The pharmaceutical form according to any one of the preceding claims,
characterized in that the coating layer (Ra) comprises:

(Al) at least one film-forming (co)polymer (Al) insoluble in the gastrointestinal
juices;

35  (A2) at least one (co)polymer (A2) soluble in the gastrointestinal juices;



35 (A2) at |east one (co)polymer (A2) soluble in the gastrointestinal

juices; 38 (A3) at least one plasticizer (A3); (A4) optionally at |east one
surfactant and/or |ubricant and/or mneral and/or organic filler (A4). 5 7.
The pharnmaceutical formaccording to claim®6, characterized in that the
coating layer (Ra) conprises the following (in % by weight, based on the
total weight of the coating): 10 < Al <- 90, preferably 15 <- Al < 80 and
even nore preferably 60 < Al :- 80; 538% A2 50, preferably 10 <- A2:5 40
and even nore preferably 10 < A2<- 25; 10 1 5 A3 30, preferably 2:5 A3 20
and even nore ef er abl - . 05 A4 40, preferably 0 <- A4 30 and
even nore prel(lggr)aftfe?admiﬁggé%.r(&g? The pharnmaceutical formaccording to
claim6 or 7 {(4d)wiptionelly1s (east) ones seréictaot @ud/pr duhrickis enddurpmanseedr dndiong: -

wat er -i nsol ublgagiglfel @sg derivatives, preferably ethyl cellulose and/or
cellul ose acetate, - acrylic plymers, e.g. copolyners of (neth)acrylic acid
and an al kyl (e.g. nmethyl) ester, copolyners of an acrylic and nethacrylic
aci d ester5carnryi nghaphdreasduticdl eforn? Qeepadihg e @laym afyrohaattetigidompthtpthef er abl y

IRERS s i T

met hacryl ate chl [ precise ct's mar nder the
t rademar k EUDMA®hTofthe f®tiagki/ or RL, - pol yvinyl acetates, - and m xtures

pel | 2 (Pt sroqasn ok Ly p R st
' - | , i Si -
acryl gm’ des, Sé éﬁ‘ %-Séi 9{%‘@5@9 sSS Aﬁ%l‘@\?inﬂﬂeﬁ&?‘?%i’fe&’dﬁg}é ?é ﬁé&)ggﬂld) ) POy

pol y- N-vi N9l - 11<a&3 438, préferablyviat AB-526 andleeercrablepreferblgSrd AAKilbes, -
pol yvi nyl al cghol s« L wal k i raph ¥ -gol yet hyl ene
oxi des (PEO, o ‘-Aﬁﬁﬁg’gﬁfﬂagwgp@?&?c_o?ﬂs&? %@n@@%{gﬁ%ﬁ@%?t_ﬁig 2{6 her eof ;

8. The pharmaceutical form according to claim 6 or 7 in which:

15 (Al)is selected from the group comprising:
— water-insoluble cellulose derivatives, preferably ethyl cellulose and/or cellulose
acetate,
— acrylic plymers, e.g. copolymers of (meth)acrylic acid and an alkyl (e.g. methyl)
ester, copolymers of an acrylic and methacrylic acid ester carrying at least one
20  quaternary ammonium group (preferably at least one copolymer of an alkyl
(meth)acrylate and trimethylammonioethyl methacrylate chloride), and more
precisely the products marketed under the trademark EUDRAGIT® RS and/or RL,
— polyvinyl acetates,
— and mixtures thereof;
25
(A2) is selected from the group comprising:
— nitrogen-containing (co)polymers, preferably from the group comprising poly-
acrylamides, poly-N-vinylamides, polyvinylpyrrolidones (PVP) and poly-N-vinyl-
lactams,
30 - water-soluble cellulose derivatives,
— polyvinyl alcohols (PVA),
— polyalkylene oxides, preferably polyethylene oxides (PEO),
— polyethylene glycols (PEG),
— and mixtures thereof;
35



35 39 (A3) is selected fromthe group conprising: - cetyl alcohol esters,
- glycerol and its esters, preferably fromthe foll ow ng subgroup:
acetylated glycerides, glycerol nonostearate, glyceryl triacetate and
glycerol tributyrate, 5 - phthal ates, preferably fromthe foll ow ng
subgroup: di butyl phthal ate, diethyl phthalate, dinmethyl phthalate, dioctyl

pht hal ate, - citrates, preferably fromthe foll ow ng subgroup: acetyl
tributyl citrate, acetyl triethyl citr3@e, tributyl citrate, triethyl
citrate, - sebacates, preferably fromthe follow ng subgroup: diethyl

sebacate, dib - adipates, - azelates, - benzoates, -
veget abl e oil EAZ}SI%SG%GC 3%&%@8?"“8#8?‘ %’i’ﬂﬁ y di et hyl fumar ate, - nmal ates,
preferably di ethlyl alephbb¢sters,- oxal ates, preferably diethyl oxalate, -

succi nat es, pL%tﬁ&%plaxddﬂsbu&tws %}&&amt@gm the bmhymg%bg%qpa af&j1Yfeq @l cohol

1
esters, - lic acid riacet]n, nat es y di et hyl

mal onat e, - c&'é"E"(S&d%lg y%f@hﬁngnqﬁ&qaw& 5‘@(9%‘6&%@%&%@%@ éxbt)utyratz - and
m xtures ther e(phthalét%é) pﬂeﬁersz@l €oe thef follwingesugpoup. aduP! iphihaBie, diediyl oni C

surfactants, ﬁhtﬁal%etr ach Ylsp%rﬂaﬁ he su ggﬂ%g atS 0P i S sing al kali netal or

al kal i ne eart 'stearic and/or oleic acid being
preferred, 30-—<iteafed/ mefemhhy ifomm (Ches lﬁwmaﬂl\lbsroulmr@fewﬂ anbugylf gilgatet #astil ol | owi ng

subgroup: - pﬁieﬂﬁzﬁ Biax! @begi erlité Ul%ﬁf&ﬁ:@pl y polyet hoxyl ated hydrogenat ed
castor oil, - sgbac%gsx per:g,th 1}’ ngoglo tl%é ){1 glrg)ylsu%greoug O%%ﬂ%/l sebacate dibutyl
10  sebacate,
— adipates,
— azelates,
— benzoates,
— vegetable oils,
15 - fumarates, preferably diethyl fumarate,
— malates, preferably diethyl malate,
— oxalates, preferably diethyl oxalate,
— succinates, preferably dibutyl succinate,
— butyrates,
20 - cetyl alcohol esters,
— salicylic acid,
— triacetin,
— malonates, preferably diethyl malonate,
— castor oil (this being particularly preferred),
25  — and mixtures thereof;

(A4) is selected from the group comprising:
—anionic surfactants, preferably from the subgroup comprising alkali metal or
alkaline earth metal salts of fatty acids, stearic and/or oleic acid being preferred,
30 - and/or non-ionic surfactants, preferably from the following subgroup:
— polyethoxylated oils, preferably polyethoxylated hydrogenated castor oil,
— polyoxyethylene/polyoxypropylene copolymers,
— polyethoxylated sorbitan esters,
— polyethoxylated castor oil derivatives,
35 - stearates, preferably calcium, magnesium, aluminum or zinc stearates,



- pol yethoxyl ated sorbitan esters, - polyethoxylated castor oil derivatives,
35 - stearates, preferably calcium nmagnesium alum num or zinc stearates,

40 - stearylfumarates, preferably sodium stearyl fumarate, - glycero
behenates, - talcum - colloidal silica, 5 - titanium oxide, nmagnesium
oxide, - bentonite, - mcrocrystalline cellulose, - kaolin, - alum num

silicate, 10 - and m xtures thereof. 9. The pharmaceutical formaccording to
any one of the preceding clains, charad@erized in that the coating |ayer
(Ra) represents a fraction by weight Tp, expressed in %by dry weight,
based on the Lo{al wel pt of tﬁp cgateg 1 niC{oparticIes, such that: Tp >-
15, Tp preferaBe?yggpwgeﬁéF%gg Y3BUHNG B ™A At i cul arly preferably between
40 and 60 and-—\gbicyropbahtnatesl arly pref erably between 45 and 55 or about 50.
10. The pharna¢gyid cal formaccording to any one of the preceding clains,

20 characterized I.i that the coated microparticles of AP have a nean

di anet er | ess—CAlgidal giliciqual to 1000 m preferably of between 50 and 800 m
even nore Prefgiaabiny oxi@d, nixghsstenoxti@) and 600 m and very even nore preferably
of between 100,and .300 m 25 11. The pharmaceutical form according to any
one of the pré@gﬂPW ’clainms, characterized in that the coated

m croparti cl es nfigocygiellifii¢ eelulosd, ease of the AP have an outer coating
designed in sughom way that, in the nanufacture of tablets, it contributes

to mai ntaining nodi f.jed rel ease for at |east sone of said coated

m croparticleS? Qﬁﬁlﬁhgu$ndified rel ease of the AP, said outer coating
bei ng 30 ¢onpesadimidturas theeafit one def ormabl e organic constituent with a

mel ting point of between 40C and 120C, preferably of between 45C and 100C.

12. The pharnaceutical formaccording to claim11l, characterized in that the
The pharmaceutical form according to any one of the preceding claims,

characterized in that the coating layer (Ra) represents a fraction by weight Tp,
expressed in % by dry weight, based on the total weight of the coated

1S microparticles, such that: Tp 2 15, Tp preferably being between 30 and 60,
particularly preferably between 40 and 60 and very particularly preferably between
45 and 55 or about 50.

10.  The pharmaceutical form according to any one of the preceding claims,
20  characterized in that the coated microparticles of AP have a mean diameter less than
or equal to 1000 pm, preferably of between 50 and 800 um, even more preferably
of between 100 and 600 um and very even more preferably of between 100 and 300

pm.

25 11.  The pharmaceutical form according to any one of the preceding claims,
characterized in that the coated microparticles for modified release of the AP have
an outer coating designed in such a way that, in the manufacture of tablets, it
contributes to maintaining a modified release for at least some of said coated
microparticles of AP for modified release of the AP, said outer coating being

30 composed of at least one deformable organic constituent with a melting point of
between 40°C and 120°C, preferably of between 45°C and 100°C.

12.  The pharmaceutical form according to claim 11, characterized in that the
outer coating represents from 5 to 50%, preferably from 10 to 30% and even more
35 preferably in the order of 20% by dry weight, based on the total weight of the



outer coating represents from5 to 50% preferably from 10 to 30% and even
nore 35 preferably in the order of 20% by dry wei ght, based on the total

wei ght of the 41 overcoated mcroparticles of AP. 13. The pharnaceuti cal
formaccording to claim?2 and optionally according to any one of the other
precedi ng clains, characterized in that at |east one viscosifier 5 (Vb) is
sel ected fromthose which are soluble in at | east one of the follow ng
solvents: water, alcohols, ketones and #i xtures thereof, said viscosifier
being capable of increasing the viscosity of the extraction liquid so as to
thwart m suse, es %fiall b iﬁL ction. 10 14. The pharmaceutical form
according to QY%f 3PNEH§P8%%% Mzred in that the viscosifier (Vb) is
selected fromthe follow ng groups of polymers: - polyacrylic acids and
derivatives there o | 5. 4( &4t l.ene
gl ycol), and/2$ ?f%%ﬁ%%#%%Fgﬁgﬁgﬁf#eéhmgﬁagk%g%yggﬁﬁwgﬁg g&|§g£¥t8and/or
15 - pol yvi nyPpyeneott tap pber pragedingrclamg,ahamptarzed i dfiag t leash ong ¥1seQsHisF i des,
pref erabl ysfr o)t eseruiedrfunp thRBRHic BG Abidn al Bafadme, of Medbilé\ing guar s,

xant hans, carrageenan | | ans, and cel,l ul ose derivati.yes (e.qg., .

v oxypr opy| “IETRy A (ioBS Ky B, SBraly st JPRDF BEPEUI ose,
car boxy- 20 medpable of éddredsingdhe viscaaityl ofritktesttragion Hignidofo. as 116 thwWiérbmisuse,

phar maceut i calg.£Qx fiekihng to claim 13 or 14 in which the viscosifier
(Vb) is a polysc?xyeph l'ene With a high nolecular weight, e.g. with a 25
nmol ecul ar weight of 1 mllion g/mol to 8 mllion g/nol, for exanple of 2

mllion, %0 mi4li oTMhephafmbidutitadForgd a&dordidbio dikien pPhacharerHddCal thhtothen
according to an (hg?? erized in that at |east one

f,.cl al 13 t0 . charac

vi scosi fier (VBY f)\?béése???e:cgg(frofn %thﬁfof];llﬁm%gr% Sr#B?lX%lSrrsti cles, - and/or in
an out er coat i-pglyeeryhd dcidsrand demvapivesttheseofi andparticl es of AP, - and/or in the
free state, i _go lregheély&(p;@? Paigkihylen YycShRRA/E€d by microparticles. 17,
The pharnaceutlc?l orm ag¢caor bgg to_any QS of claims 13 to 16, 35
char act er i zed "iPRDelgieng prdssi(&8. Wflw}enf%@e 2/9habl e of increasing the
vi scosi ty16f thpelyvinylpyrrolidones, and/or

— gelatins, and/or

— polysaccharides, preferably from the subgroup comprising sodium alginate,

pectins, guars, xanthans, carrageenans, gellans and cellulose derivatives (e.g.

hydroxypropyl methyl cellulose, methyl cellulose, hydroxyethyl cellulose, carboxy-
20  methyl cellulose),

— and mixtures thereof.

15. The pharmaceutical form according to claim 13 or 14 in which the
viscosifier (Vb) is a polyoxyethylene with a high molecular weight, e.g. with a

25  molecular weight of 1 million g/mol to 8 million g/mol, for example of 2 million, 5
million or 7 million g/mol.

16.  The pharmaceutical form according to any one of claims 13 to 15,
characterized in that at least one viscosifier (Vb) is present:
30 - in and/or on microparticles,
— and/or in an outer coating on all or some of the microparticles of AP,
— and/or in the free state, i.e. neither contained in nor supported by microparticles.

17.  The pharmaceutical form according to any one of claims 13 to 16,
35  characterized in that the viscosifier (Vb) is capable of increasing the viscosity of the



42 liquid used for possible extraction to a value greater than or equal to
100 nPa.s in an extraction volunme of 2.5 nMl so as to trap the extracted AP
in the viscous nedium 5 18. The pharnaceutical form according to any one
of claims 13 to 17, characterized in that at |east part of the viscosifier
(Wb) is inthe formof mcroparticles that are inseparable fromthe coated
or uncoated mcroparticles of AP. 10 19. The pharnmaceutical form according
to claim3 and optionally according to 4any one of the other preceding
claims in which the sequestering agent Q conprises a salt containing ions

capabl e of form.n onplex with the extiracted AP salt ol ution. 15 20.
The phar maceu[lﬂleagsq%otﬁhpn%é@ﬁerﬂﬁtrﬁgméoéwaf%gi@tqr AT AR | PEAEASHR he
sequestering algemﬁad@oﬁrxelmniegaﬁacs mbrs Bf tooPgpo et extpctedrAR yn the visadus of t he AP
in solution, \uﬁi forma conplex with the extracted AP salt in solution.
21. The phar maceuti cal form accor di ng to claim19 or 20 in which the 20
sequestering agent Qis present in a first phase separate fromat |east one

second phgse,uz sai ﬂh&%ﬁ%ﬁc@h@ﬁef&&nmﬁoml t@tanyeasd oPNGais sRlth.1722. The

phar maceuti cal for m a cor to.2 | ch _.conprises
m croparti cl eShacteRge aﬂlt aEtr B%Er‘{t] tB? éSCBT‘hgre&%ésfser“} Yohefq 25 23.
The phar rraceumlmraﬂ)arlﬁmsmhatczrennhepgable folhathen cdated or \mhcaatadsmwtbpmrctesmﬁrti cles
have a sim | a%)m ze distribution, a simlar density and are not separabl e by
si eving. 24. e pharmaceutical formaccording to claim20 in which the ion
of opposite 30 polarity to that of the AP in solution is an organic anion.

25. The phar W@eUtWEhaMEd&ﬁ&@%rﬂi RPoidMgab NS &ld &PtidhdTl ASordgds i n whi ch

the sequesteri ag ri.ses. a salt .selected fromthe

Conpr i o1 ma: - b Ay PR e Elttut B S S i ST CQRPRPESS,  sodi um
docusat e; 35 a salbhcamnaicingodnsn@pables of formsg (aneniplacwith ithe odpckd i slt(ie. g
Eudragit(r) Sq @ b A3 FEudragit(r) L), crosslinked polyacrylic acids (e. g

Car bopol ), car oxyrret hyl cellul ose and derivatives thereof, crosslinked

car boxymet hyl cellul ose and derivatives thereof, and other polysaccharides

(e.g. algilpat 0. xamhdpharftdButital ori acodfding) to éliieh &9 Gh i the ions of the
sequestering agent Q are organic ions of opposite polarity to that of the AP in
solution, which form a complex with the extracted AP salt in solution.

21.  The pharmaceutical form according to claim 19 or 20 in which the
20  sequestering agent Q is present in a first phase separate from at least one second
phase, said second phase containing at least one AP salt.

22.  The pharmaceutical form according to any one of claims 19 to 21 which
comprises microparticles of AP salt and microparticles of sequestering agent Q.

25
23.  The pharmaceutical form according to claim 22 in which said microparticles

have a similar size distribution, a similar density and are not separable by sieving.

24.  The pharmaceutical form according to claim 20 in which the ion of opposite
30 polarity to that of the AP in solution is an organic anion.

25.  The pharmaceutical form according to any one of claims 19 to 23 in which
the sequestering agent Q comprises a salt selected from the group comprising:
— anionic organic salts such as sodium dodecylsulfate or sodium docusate;

35 —anionic polymers such as (meth)acrylic copolymers (e.g. Eudragit® S and



(sul fonate) propylene glycol; 5 - nonoval ent or polyvalent salts such as

gl ucuronates, citrates, acetates, carbonates, gluconates, succinates,
phosphat es, gl ycerophosphates, lactates, trisilicates, funarates, adipates,
benzoates, salicylates, tartrates, sulfonam des and acesulfanes; -
saponified fatty acids such as acetic, succinic, citric, stearic and
palmtic acid salts 10 and self-enulsifying glyceryl nonool eates; -

pol yam no acids, proteins or peptides, 8kuch as al bum ns, caseins, globulins
and enzymes; - and m xtures thereof. 15 26. The pharmaceutical form
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acesul f anes, (syHenaip) @SOPYEH?E%(EQS benzoat es, carbonates, chl orldes,
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tartrates; - tisgmaes fompiats adigddst berguaths, aslqutmsetamtmtgs, anhfomainides sadt s,
parti cul ar| y 4§ HEH&” - 25 tetradecyl anmoni um brom de or benzet honi um
chloride; - catl on| c ymers such as chitosan and (neth)acrylic copolyrrers
(e.g. Eudragi t¢erponified fatE’u%deég?P’fb( 3s)aceiic, grecimisetilisy ﬁteifr)c anyl palmifieagidsaltho aci ds,
proteins Qo0 pelmgeﬁ&alulslﬁzmgrg@cmpqhwoefeateaereof 30 28 The phar maceuti cal form
according to g% C(f pssor t& B afb 8.3 uels% 1r| ng agent Q
is asalt of a ‘mg hzﬁ’nﬁr@ esi rPepl e@’fs at?fy élmé?s fn Lt d‘sc ation
exchange resi anaymesi the AP is cationic, or a strongly ba5| c anion exchange
resin when the APni:guRdineRbe- 35 44 29. The pharmaceutical form according
to claim28 in which the sequestering agent Qis a derivative of a
styrene/ di vi nyl benzene copol yner.

15 26.  The pharmaceutical form according to claim 20 in which the ion of opposite

polarity to that of the AP in solution is an organic metal cation or a mixture thereof.

27.  The pharmaceutical form according to any one of claims 19 to 23 in which
the sequestering agent Q comprises a salt selected from the group comprising:

20  —cationic salts, e.g. of the metals Ca, Fe, Mg or Zn, in the form of acesulfames,
acetates, adipates, benzoates, carbonates, chlorides, citrates, fluorides, fumarates,
gluconates, glucuronates, glycerophosphates, hydroxides, iodates, iodides, lactates,
oxides, phosphates, trisilicates, salicylates, succinates, sulfonamides or tartrates;

— organic cationic salts such as quaternary ammonium salts, particularly trimethyl-

25  tetradecylammonium bromide or benzethonium chloride;

— cationic polymers such as chitosan and (meth)acrylic copolymers (e.g. Eudragit®
RS, Eudragit® RL or Eudragit® E);

— polyamino acids, proteins or peptides;

— and mixtures thereof.

30
28.  The pharmaceutical form according to any one of claims 19 to 23 in which
the sequestering agent Q is a salt of an ion exchange resin, preferably a strongly
acidic cation exchange resin when the AP is cationic, or a strongly basic anion
exchange resin when the AP is anionic.

35



30. The pharnmaceutical formaccording to claim28 in which the sequestering
5 agent Qis a derivative of a sulfonated styrene/divinyl benzene copol yner.
31. The pharnaceutical formaccording to claim28 in which the sequestering
agent Qis a derivative of a styrene/divinyl benzene copol ymer carrying

guat ernary ammoni um groups. 10 32. The pharmaceutical formaccording to
claim28 in which the sequestering agent is a crosslinked nethacrylic

aci d/ di vi nyl benzene copol yner or one of44ts salts. 33. The pharnmaceuti cal
formaccording to claim28 in which the ion exchange 15 resin is a phenolic

pol yam ne. 34, Th har maceuti cal form.accordingto an ne of clainms 19 to
e YA i ch Phe B aerBrcercel fum SeprBecRidanes Bronth TisEner gan ¢
sal ts such asagotQusa davetyd ofalsfyatne/donnygiedzenmncopdysat e; 20 - cationic
organic salts such as quaternary anmmonium salts, particularly trinethyl-
tetradecyl ammpni um brom de or. benzet honi um chloride; - and strongly acidic
cation exchand® reShsnehagnacepticsh{rpn wgerdingn;cmeAs-marpieh thessequesteriBg pendi ng

on the pol ari hgenof) i§ HéerABivelsT a3blfonkled spiicne/iBagibengdle cbpolymeccor di ng to any
one of clains 19 to 34 in which the sequestering agent Qis selected from

- strongly acidic cation exchange resins and m xtures thereof when the AP is
cationic; - adtl stTimphaymbmeiical derimoaccerduigatogdaime2 mswhipld thei setjuastesing her eof
when the AP i ani ool o . FBGE j i 0 any one
of clainms 19 tg%eng ) 1?% dv%\'ﬁik,%hveagta ﬁ-{yer}g%e?&}g%e se%ée@gpﬁﬁg%ﬂg%&%ti S present: -
in microparti @PEeNYRGPYPSof AP, and/or 35 - on microparticles, and/or 45 -
inthe free state, i.e. neither contained in nor supported by

m croparticle 37 The phar utical form acc i ng, t ny one_.of cl ai s
To°t 0736 1 n wiitcn TegaarRaah At 3k &bl &SRO LI Rl allfARE 0 1,
i oni ¢ charge agenbisderosslinked methagrlykiccacid/divinylberzene eppolytnsr eioane obits salts.cont ai ned
inthe unit form 38. The pharmaceutical formaccording to any one of clains

19 to 37 in whjch
3!’». The pharmaceutical form according to claim 28 in which the ion exchange

15  resin is a phenolic polyamine.

34.  The pharmaceutical form according to any one of claims 19 to 33 in which
the sequestering agent Q is selected from:
— anionic organic salts such as sodium dodecylsulfate or sodium docusate;

20  —cationic organic salts such as quaternary ammonium salts, particularly trimethyl-
tetradecylammonium bromide or benzethonium chloride;
- and strongly acidic cation exchange resins or strongly basic anion exchange resins,
depending on the polarity of the AP.

25 35.  The pharmaceutical form according to any one of claims 19 to 34 in which
the sequestering agent Q is selected from:
—strongly acidic cation exchange resins and mixtures thereof when the AP is
cationic;
—and strongly basic anion exchange resins and mixtures thereof when the AP is

30  anionic.

36.  The pharmaceutical form according to any one of claims 19 to 35 in which
at least one sequestering agent Q is present:
— in microparticles devoid of AP, and/or

35 - on microparticles, and/or



t he sequestering agent (Q is in the formof mcroparticles that are

i nseparable from the coated or uncoated mcroparticles of AP. 10 39. The
pharmaceutical formaccording to any one of clains 19 to 38 which conprises
m croparticles of viscosifier V and/or mcroparticles of sequestering agent
Q the mcroparticles of viscosifier V and the mcroparticles of
sequestering agent Q being distinct fromthe mcroparticles of AP. 15 40.
The pharnaceutical formaccording to an§5 one of clains 19 to 39 which
conprises mcroparticles of AP as well as mcroparticles of viscosifier V
and/or mcroparticles of.s est eri.ng .agent id.mcroparticles having a
simlar size a |tsf’ (r%rle%ﬁtﬁeblhe' §%§1 efic%nitaﬁ%a éﬁg%resﬁgﬁ%rg?aiﬁcﬁn lﬁrgp%lgaf’?‘lsepar abl e frgm
one anot her by sieving. 20 41. The pharmaceutical formaccording to any one

of the precedsng ch@ fHarmacehiaPfonBlacéd?@ing & 4d)Adneidf cEAAPI9 &% A whis@st one
exci pient in the freeoétate, i.e. neither . contai nﬁoslm| n_nor .s&(?or(t)ed by

m croparti cl efeHMOER ok saayestsriog Feet's adHted BuErmy of omic fhareeip g
resi st ances of caygexcabdrgdrtrof treajose dfi AP emtaifiedAlPthedmit4d@rm. The phar maceuti cal
formaccording to claim4l, characterized in that the excipient in the free
state is selected fromthe group conprising: - calciumstearate; - glycerol
pal m t ost ear ab®; B phammsaBisaLiprEEeRRding e Nelef ctES §9 Yol &, Wiy,
pol yet hyl ene gle\eqlestering agef (0 il thefo@ @ hicropaRe b ifh e 29 afible fronst €ari ¢
acid; 35 - majze stgrch; 46, - talcym .- colloidal silica; - zinc stearate,
magnesi um1 gt e e gpated or uricpated W‘FMCE%SQF AP.
39.  The pharmaceutical form according to any one of claims 19 to 38 which
comprises microparticles of viscosifier V and/or microparticles of sequestering
agent Q, the microparticles of viscosifier V and the microparticles of sequestering
agent Q being distinct from the microparticles of AP.
15
40.  The pharmaceutical form according to any one of claims 19 to 39 which
comprises microparticles of AP as well as microparticles of viscosifier V and/or
microparticles of sequestering agent Q, said microparticles having a similar size
distribution and a similar density and being inseparable from one another by sieving.
20
41.  The pharmaceutical form according to any one of the preceding claims,
characterized in that it comprises at least one excipient in the free state, i.e. neither
contained in nor supported by microparticles of AP, said excipient contributing to
the crushing resistance of the coated microparticles of AP.
25
42.  The pharmaceutical form according to claim 41, characterized in that the
excipient in the free state is selected from the group comprising:
— calcium stearate;
— glycerol palmitostearate;
30 - magnesium oxide;
— polyalkylene glycols, e.g. polyethylene glycols;
— polyvinyl alcohol;
— sodium benzoate;
— stearic acid;
35 - maize starch;



5 - and m xtures thereof. 43. The pharnaceutical form according to any one
of the preceding clains, characterized in that it cannot be converted to a
dry formw th i medi ate rel ease of the AP which can be adm ni stered by
sniffing. 10 44. The pharmaceutical formaccording to any one of the
preceding clains, characterized in that it cannot be converted to an
injectable formwth inmmediate release of the AP. 15 45. The pharnaceuti cal
formaccording to any one of the preced#hg clains, characterized in that it
conprises i Mmedi ate-rel ease AP and/or nodified-rel ease AP. 46. The
pharnaceuticaLtﬁakﬂ1according to any one of the preceding clains,
characterized in thiat extraction of the AP by chew ng and/or crushing is not
20 effective. —49lloidahailighar maceuti cal form according to one of the preceding
clains, charagiRriczae, Mighddmin ib¥atdP used belongs to at |east one of the
followwng famljes of active substances: anphetam nes, anal gesics,

anor exi geni cs” SSADYIRPRE: anti 25 depressants, antiepileptics, antinigraine
subst ancesj antnhpmidturasthatesfn subst ances, antitussives, anxiolytics,

bar bi turat es, benzodi azepi nes, hypnotics, |axatives, neuro- |eptics,

opi ates, psychostinul ants, psychotropic substances, sedatives, stinulants.
48. The phar nfizeut Teapharmasputieat Jpem gecording e apy oppof the prgedieg elainss, 30
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ani l eridine, gcetorphi ne, acgetyl-alpha- yl fentanyl, acetyl di hydrocodei ne,

acetyl - net haﬁﬁlépo‘é{ﬁlpféﬁ?’alﬁiaﬁfn“ﬁ?t?@g’f%?ﬁﬁ%, al pha- cet yl et hadol ,
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bet a- met hadol reldaed G¢thé adi ne, bezitram de, buprenorphi ne, di oxaphetyl
butyrate, clonitazene, cyclazocine, cannabis, cetobem done, clonitazen,
codei ne, coca, cocaine, codoxinme, dezocine, dinmenoxadol,
di oxaf et yllbut ¢5.at eThel phdrpaceotiesl foue siorrndiphitmeny des tof cho peactdieg claims,
dextr opr opoxy el ) ised iSlhRbibne! bRk P, id.anoxip,
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di rephept anol , di et hyl t hi anbut ene, di phenoxyl ate, di pi panone,

46.  The pharmaceutical form according to any one of the preceding claims,

characterized in that extraction of the AP by chewing and/or crushing is not
20  effective.

47.  The pharmaceutical form according to one of the preceding claims,
characterized in that the AP used belongs to at least one of the following families of
active substances: amphetamines, analgesics, anorexigenics, antalgics, anti-
25  depressants, antiepileptics, antimigraine substances, antiparkinsonism substances,
antitussives, anxiolytics, barbiturates, benzodiazepines, hypnotics, laxatives, neuro-

leptics, opiates, psychostimulants, psychotropic substances, sedatives, stimulants.

48.  The pharmaceutical form according to one of the preceding claims,
30 characterized in that the AP used is selected from the following compounds:
anileridine, acetorphine, acetyl-alpha-methylfentanyl, acetyldihydrocodeine, acetyl-
methadol, alfentanil, allylprodine, alpha-cetylmethadol, alpha-meprodine, alpha-
prodine,  alpha-methadol,  alpha-methylfentanyl,  alpha-methylthiofentanyl,
alphaprodine, anileridine, atropine, butorphanol, benzethidine, benzylmorphine,
35  beta-hydroxyfentanyl, beta-hydroxymethyl-3-fentanyl, beta-cetylmethadol, beta-



dr ot ebanol , eptazoci ne, ethoheptazine, ethyl nmethylthianbutene,

et hyl nor phi ne, etonitazene, ecgoni ne, ephedrine, ethylnethylthianbuten,
et hyl nor phi ne, etonitazen, etorphine, etoxeridine, fentanyl, furethidine,
her oi n, hydrocodone, 10 hydronor phi nol, hydronorphone, hydroxypet hi di ne,

i somret hadone, ketobem done, |evallorphan, |ofentanil, |evonethorphan,

| evonor am de, | evophenacyl norphan, | evorphanol, neptazinol, neperidine,
nmet azoci ne, mnet hadone, net hyl desor phi ne47 net hyl di hydr onor phi ne,
nethylphenidate met hyl - 3-t hi of ent anyl , net hyl - 3- fentanyl et opon,
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hydrochlorldexﬁ%ﬁfP % lgﬁpmﬁ d%%gﬁ%ﬁgﬁﬁﬁl g%&éﬁﬁﬁ#ﬁ lgﬁ?rnace 5? form
according to Mernhanqlhmepﬁaén@ldum@e@dlm, nipetazogingr H@ﬂ’@d@@edﬂqﬂwldehqp ing, is
devoid of AP %Ekftlg% d§6n(u§bhm§ Jmetﬁm;ﬁleﬁllaﬁté riﬁ@tﬁﬂlj ﬁlﬂiferﬁﬁ&mn?éﬂmb%xﬁﬁly‘l 0 any one
of claims 1 to racteriz in s.at | east one AP
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by their rel ease kinétics and t he
norlevorphanol, normethadone, normorphine, norplpanone op1um oxycodone,

oxymorphone, papaveretum, phenadoxone, phenoperidine, promedol, properidine,
propiram, propoxyphene,  parafluorofentanyl,  pentazocine,  pethidine,
20  phenampromide, phenazocine, phenomorphan, phenoperidine, pholcodine,
piminodine, piritramide, proheptazine, propanolol, properidine, propirane, race-
methorphan, racemoramide, racemorphan, remifentanil, sufentanil, thebacon,
thebaine, thiofentanyl, tilidine, trimeperidine, tramadol, their pharmacologically
acceptable salts, esters, hydrates, polymorphs and isomers, and mixtures thereof.

25
49.  The pharmaceutical form according to one of the preceding claims,
characterized in that the AP used is selected from the group comprising oxycodone
hydrochloride, morphine sulfate, oxymorphone hydrochloride, hydromorphone
hydrochloride, hydrocodone hydrochloride and tramadol hydrochloride.

30

50.  The pharmaceutical form according to one of the preceding claims,
characterized in that it is devoid of AP antagonist(s).

51.  The pharmaceutical form according to any one of claims 1 to 49,
35  characterized in that it comprises at least one AP antagonist.



53. Use of the coated mcroparticles of AP that allow nodified rel ease of
said AP, the coated mcroparticles of AP being as defined in the preceding
clainms, for the manufacture of novel pharmaceutical fornulations. 10 54.
Use of the coated mcroparticles of AP that allow nodified rel ease of said
AP, the coated mcroparticles of AP being as defined in claims 1 to 52, for
the manufacture of novel pharmaceutical fornulations active in the
therapeutic treatnment of pain. 15 55. A8nethod of conbating the m suse of
AP, characterized in that it consists essentially in using a pharmaceuti cal
formas defined in any one of clains 1 to 52. 56. A nethod of conbating the
m suse of AP, characterized in that it consists 20 essentially in using, in
a pharmaceut i éal f@hﬂphmcwcaﬁfompmding ts onef ofAthefpaeceding diladimewhich| ease of

the AP Said ThEbARRTS | ARy aY | AuBISRAGE \Galed) BrbBRNLENAPaSSHT o5 ( he

nodi fi ed rel ease of the AP t aneous nparts crushing_  resistance
to the coated PﬁP‘éi‘t&?ﬁaP%lp%fi‘é@%‘FSh%bﬁ% Oa%al’t%heabbﬂ\?lfﬁ?lé%éé‘me%\‘iﬁo?né/ﬁf tsnal Iy at
| east one $i sPsthéy &mtdiVb) capabl e of preventing extraction of the AP
contained in 25 the coated mcroparticles of AP so as to avoid m suse, and
optionally at |east one sequestering agent (Q capable of preventing
extraction of 58he Nee obtheaionted niieropirticles ofadB dhatiallow pagdifiasd I@ga&@fOfAﬁldf or

modi fied rel eage nQf cdaltl ACrop 9111@1%s BPA@V&in% 44 RHAK in m@‘ﬁre‘é&ﬁﬁ% BlguﬁsaYc?r‘r (Ra),
the viscosifi ereaél rese lc)fe qq[uest ering agen if
present, be| ndh ’B%?CF‘H%GP‘?‘P{"' e‘i“"f‘ ogulations

54.  Use of the coated microparticles of AP that allow modified release of said
AP, the coated microparticles of AP being as defined in claims 1 to 52, for the
manufacture of novel pharmaceutical formulations active in the therapeutic
treatment of pain.

15
55. A method of combating the misuse of AP, characterized in that it consists
essentially in using a pharmaceutical form as defined in any one of claims 1 to 52.

56. A method of combating the misuse of AP, characterized in that it consists

20  essentially in using, in a pharmaceutical form, coated microparticles of AP for
modified release of the AP, said microparticles having a coating layer (Ra) which
assures the modified release of the AP and simultaneously imparts crushing
resistance to the coated microparticles of AP so as to avoid misuse, and optionally
at least one viscosifier (Vb) capable of preventing extraction of the AP contained in

25  the coated microparticles of AP so as to avoid misuse, and optionally at least one
sequestering agent (Q) capable of preventing extraction of the AP contained in the
coated microparticles of AP for modified release of the AP so as to avoid misuse,
the coating layer (Ra), the viscosifier (Vb), if present, and the sequestering agent
(Q), if present, being as defined in claims 1 to 52.





