ANTI - M SUSE M CROPARTI CULATE ORAL PHARMACEUTI CAL FORM Fi el d of the invention
5 The present invention relates to solid mcroparticul ate oral
pharmaceutical forns whose conposition and structure nake 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 pharnaceutical active
principles can give rise to drug addiction behavior. In ternms of the

present discl osyr Lan_ AP b i ive
principle and amlﬁ&@gﬁ%@bgﬁgﬁgp}ée@?bﬁlﬁbg%%ﬁ%

M croparticul ate pharmaceutical form iEORMderstood in terns of the present
invention as neaning any formin which the AP is contained in mcroparticles
smal | er than 1000 fgm These particles containing the AP can be coated

m croparticl e¥ieldpf thednyemign; ¢| ease of the AP. In the latter case, the

m cropartisles 20are coated e.g. with a polyner filmwhich controls the rate

of release of the after nistration. Presen n_of t. pr obl em
25The obj ect of t narpPEeehiNRIRES | SO riPu RO biPaRtelit i o
bei ng m sappr &gms avlede compesijonuael stughire mahfn itt MSIbheuoaqyelﬁ ingsusesef By
officially apBﬁ&MﬁE‘eu'ﬂMal%P@etG&W&c%@éP il (A eRdylcnd@ipt horities. In other

un

words, the object | s to avaoid gw r _involuntary msuse of solid
oral drugs 30M sus&h§ activgPHRgPleh b GResOR Arer RGP YR Hgretesiaery AP, )

addi cti ve behati ékﬁmblirﬂh&eaﬂﬁbséd irothe cdRPORA, snip):faelenmmaﬁctdpahﬂgetsws drﬁheﬂ”l cal
subj ection), ¢ th the
ved cal 1 ocorinatiEs oflisnd S ke PhafndlBREL a0 putilEts 08 M otk
di sabilities afdigipmibebavidre patient. 2

In terms of the present disclosure, the 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



In case a. (or even in case b.), persons intending to m suse the solid oral
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 formby 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

i nvolves an internmediate step for aqueo®s or organic extraction of the AP in
question. This extraction is generally preceded by crushing. 10The nodes of
adm ni stration by jnhal at on,_or n_are pa ularly. . sui fo drug
addi cts because th s%as%uae Podes mvxfﬂ "?(r%ons ““g i mls[usyélgcsé)h? e the

ef fects of thémémﬁrwnmilxzhndea‘mrto|eKt§aCaﬁ§o4ﬂbtﬁiODhﬂlﬁand!ﬁedolte{fa$ﬂ 'é)mlmer short

periods of tipge Wik atdE BANCSE aRRt ai ned by crushing is sniffed or
dissolved in water and i n ecte the desired dop |n or a{fg{;orla effects of

the AP nmani festelt}(‘qﬁe‘i‘?ﬁléqwgstofﬂ’ VETYJent AR5 Py CHis mgﬁo hatd r?énner.

At the preSentwillolmdt here is also a particularly serious undesirable
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crushing the tablet and %qrrl ncg (ﬂ{ ‘T%és\ﬁder into a glass o? vodka or water
and then wai t PHEEHO} SERGHY fltd Y 8. conpl etely extract the morphine
derivativées, whi chThamodushd edumisiratjonltey ialdaiob@dinjéstbn gre pariculdriyiggtedan al so
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this can al so havesggfl ﬁgb&%nﬁﬁ’rﬁé FRHER a%a- 2 a?t'icufai(lgrgl?lll&s &H&xﬁﬁ@%ﬁ%&f

nodi fi ed-rel ease faqrns AP before swal | onverts the drug . to an
i medi at e- r el 3448 Affseihiccnagess 2af coneens pppdeesicdy” @F) MMSE BPECIRIbEMPBEIPve af t er
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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



10 agonist AP in a nodified-release formand particles containing an opioid
ant agoni st. The form contai ning the antagonist is described as rel easing

| ess than 36% and preferably |l ess than 6.2% of the antagoni st AP over a
period of 36 h. The two types of particles are interdispersed. Wen m suse
is being practiced, the consequence of crushing the 15 microparticles to
extract the opioid AP is to release the AP and its antagonist inunediately
and concomtantly and thereby to limt Bhe desired effects of the

m sappropri ated opi oi d. As we understand it, said invention is based
on the use of an active s st ce o2 her 1t h he 0 opose,
inter alia, am?gq ST STFCr lfllcj %rfd)hf:é] H?e%o}l Y %ﬁe?ra%gatéjr c%ﬁce’ﬁ?{o tBgedum ng

t he extract i ohealth antheritiy, eSpeCIally IPdhfeHnlt@pﬁiﬁtﬁﬁtmdi @HOMWMZWQFW%&%Y1
describes an gfahiifh a5 ke Weh Q8pmémR" lepﬁﬁﬂn%@elﬁﬁﬂprférﬁisn%a@nﬁ)@@én@t RisAP
(oxycodone), an antagoni st of this AP (nal oxone) and a gelling agent (e.g.
xant han gunj. aqpﬁopgg}l RB-cul ar, said US patent 25 application discloses matrix
granul es of AP conpri sing | act ose, xanthan gum povi done and an outer
coating basedpgn. FLDRAG T RS 30D(r)/triacetin/antagonist. The gelling agent
is presented as giving the fornulation a viscosity such that it cannot be
adm ni stered nasally or parenterally. As we understand it, this answer is

i nadequat e38ecausepat@ﬁcus$ -89 osssaélﬁkes I%/Qnﬁlh@lﬂartlhfﬂ@tebkﬁr@l pﬁarﬁhﬁce@ﬂéaﬂigom st
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t he drug addi ct cr us | opi ol ts ant agoni St are
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system does n@pediiarticlespasiickligersedt er al | a, to prevent selective
extraction of the ioid.-wth ter, with 50ru neral ,
resorting to antag rot @5 A %V\%lngﬂ? ey s Gi 44 ﬁlep% eosf FrrlllS}%leg %gt of the
possi bl e Akdi ouéroparddes touextiapt theeopisidrAP antp rélease |tlsfk§xPo¢ndi ﬁhlamagmmﬁ of the

I ntended t her §RqtHidifly &inld€&dncorkilantly and feks o ARl 'tﬁéahés@r@d \Wtebis 2010dhe 054542
describes a semliquid oral pharnmaceutical” form It takes the formof a
capsul e (for BYSIARPRCYed o9l capsul e) conprising the AP in a matrix phase
conposed of a wat eAsivis ahddistendhiitgBaidi incansibii \is |baspdi on (the @EODE nC adtizt €

i sobutyrate) I pposedly
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a corrpounaothﬁ@lm@ntpf@wm%ﬂrrh@ml@gbe atragtina ofither Aceut i cal form and a
solvent. By varying the different conpounds and t he concentration of the
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phar maceut i cabe ta@ventédow atputveprait dorgenidicehseqeatlpbe the sopjeciod ndsé yatheve (AP)
contained in ﬁ{kal Sorsishignge resin. The resulting AP/resin conplex makes it

35possible to mt the plasma concentration obtained after nisuse by
chew ng,

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



5 inhalation or injection to a therapeutic concentration well bel ow that
sought by the m suser. The AP/resin conplex takes the formof a matrix. As
we understand it, no anti-crushing neans is provided in the pharnmaceuti cal
formaccording to said prior art docunent. Furthernore, this pharnaceuti cal
formcontains no neans for 5 conbating solvent extraction of the AP. It is
therefore i ncapabl e of preventing solvent extraction of the AP, although the
extraction tinme is longer than the norndl release tine of the AP. If this
oral pharmaceutical formis left in a glass of water for 24 h, virtually all
the AP is extract e%. t.1 Pae {08 Iitc?ti ns -‘,GlA-.téaOOB/OllB0 41 \?golll h

2005/ 0163856 PRATRIFTRICAY FHSEET) Mouat Fqesther, wilhr a Hilemesy RIS WY W at i ons
for the prol ofgpecddist smshesothe Agbletothsi epipidcandf itsopritegogist erptaliaded. ( dhal gesi cs)
and their sal bsoid BMesSs (HRR MehiRilizQN SASWORAREHUNA iDHRY SRtenlHSH 3Bt RY¥KkeEX! ract i on
of the AP with c],g)'mpn solvents. These anti-m skjﬁgﬁf or, rrul,gtl ons do not

contain ant agBPFies nterjalip 0 P ven; sslephiesxpgtiop MAASTSHBRWi 0 or der

Piud
to be evensnotmshdhgsuasi ve. These fornul ations conprise a mxture of: - a
hydrophilic matrix agent (hydroxyal kyl cellulose) in an amount of 40-65% by
wei ght ; an ion exchange resin (particles smaller than 50 min an
anount of 5-15% byln2eeusrabhteserting to anipganisls ip awbtwitheat dpi disadvanages in - Aft er

t he incor por atds t@fth@f?@é{mé hRORAI SREBUIESBIHE Mscsl dhd thé@ks bihinkibiHottogre 1s
converted to tabl et 4 hi s |.0}g{}herefore a macroscopic matrix system

conpri si ng paficitipreed therapgpiceffesk change resin conplexed with the AP, and an
anti-extra@ti on neans consisting of a viscosifier, preferably hydroxypropyl

met hyl cel lulose. g qé%p(ﬂ'ibwéw-ﬁfédomo%bﬁ% &X&fbgg? isénﬁigﬁaﬁ%ﬁ ‘Bgm‘ra—
I nprovenent, especi Al y in terns of anti-m suse efficacy. Int grca at ed
pat ent docuneftutiggh RmpooLYy trkes7 i dera Pb Segapsulp A mexamply gelatin capsuledr nul at i on

consi st Pg of céxﬁ;smﬂfl g\éﬂléﬂA?PﬁﬁQ&hht?i@pﬁ&seXfomﬁB’seﬁﬁifai wigtet-iaso hebid highvBBositphi ch
POSSeSS or pt.ol. e re Se 1 an ave..antl - m suse erties.
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pol y( et hyll5 acsypipasedlynformy b netrdiaan yhealiqyd plpse! Jire fornElibiRAGRT (opYiorily 30D or NE
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35pl asticizer and a lubricant. ) eis ;ﬁr event ed an
ant i - cr ushi ngSoRehs BHavarymeythe [diffessats compounds, sad ythe hepngentighon ol e mat ri x
particles for forpdiatibgdhe altkas starfthdthieyAR abAstowRodifydRe plagndiprofiles BOthseaNs i 'S

provided for Ganball oSl 5dmBRiedld f fogs” ASWE RGN it BY Srere
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,



As we understand the prior art, none of the anti-m suse solutions proposed
hitherto is satisfactory, especially in terns of preventing abusive
extraction of the AP with water, alcohol or other potable solvents. 10

bj ects of the invention Under these circunstances, one of the objects
of the present invention is to overcone the inadequacies of the prior art.
Anot her object of the invention is to provide novel solid oral drugs whose
15 misuse will be made difficult, if notS inpossible, especially for cases
(a.)(b.)(c.) referred to above, preferably wi thout resorting to substances,

other than the, AP, that. are capabl e of bei phar maceut j. cal | ctive and
hence danger oH‘gﬁFté)orn ?rH@eﬁéoélrtg a tg?a%e\l}ﬁ% C‘Kﬁeﬁﬂ%ﬁﬂgﬁ i“fegﬁ)gﬁ)“f %ﬂa?%)%éwih?’ethﬁP
ant agoni sts. tisuseer ThobABGesim¢oniex takasdig foon of & matixprAswelendeoiesld isod i d or al
drugs whose 20§ Wedrds i©BroVREE irfiht ph&tlatoutitd] fHH ad BRSO RLR priggPeci al |y
for cases (a')éﬁggéék referred to abogve, even ?fter a."l ong" |quld
extraction of 2 HECBerte 3?‘“%65‘“8'f?a|“§§§1%6‘5".‘“?%‘°?le R GPNAIRE NGy S 10T
di scl osures acortmtgg sbiveti extractionaef tho\R. s Itaid thetrtfosec incapableastt pregenting e t han 10
m n. . obd ect, n0 V. 0N .. S - ' solid
oral drugs t h%?lvég%gt%\%/{é%% gﬂnt]ﬁ g t'}g eg%‘}y"ng‘hg‘? tegﬁcltlg{l?gbéxlé B)_él %riq}c{)éhndtglﬁgﬁ r\cf)lr%!l crushi ng.
Mbt her obj ect relfas tifae phthe AP dhthjssoral phgrmageudieal Aerwels lefbiniaglass of wateufps havi ng
the fol |l ow ng2£hanac9nilShd £Bis extthd&l normal conditions of adm nistration,
these solid oral drugS have a therapeutic effect for e.g. 12 or 24 hours;
30- any attenpt at abusive extraction of the AP (e.g. an analgesic) wll
cause t he 1dr ug to Bmtexﬂogppﬁc&tieds tUS-A-Z(@BM $86cith addafZOOSﬁﬂHtééBS(? t(= thO-!Aeen .
i ngest ed, rapbﬂ/gé’&ﬁ%&fchf?é‘ of Rhﬁﬁaaé!ﬁtibzﬂ fSHﬁnMoﬁQ‘i‘?rs&lé %?d(]brgreh lrelBfe I0FPOSSI DI €.
orf t 'S el soll al

Mot her obj ect he 1 nventi o to provide novel rugs which:
can easily beAZdFensittingsf epiotdropwonndstanalgssics) andthgir salise (Jihesedormyatigna| | owi ng

! arge. §5t abl _G'téjtlﬁ)poie@ry ;&wdﬁphtﬁsus&bj @)ttﬁhlcﬁ(l)&ipbﬁ thP AP @ik gor?inﬂﬁ aolventor TRk | dr e n 7
make it possible to associate several . i n_ope .an e sane.gdosage unit,
oven i1 | hese pmss RETIAGS 4P YRt miisbutl P e B ARRUOCRRHE e

rel ease kilfiet emssaged in owlar éx be evémmbrer dissuagives h These fosndalmingi cotprisdaone or
nore tinmes a PMWQQ,@[_ in which it is possible easily and independently to
adjust the release rate and tine of 5different AP. Mot her obj ect of
the i nventi on~iashydepphilisynatex agsns (hydexyalkyrcsllulgse) i apamennt; of 40rq57p by

di ssol ution pivefght;e i s i ndependent of the dose of AP. Mot her obj ect of
the invention is.to vi de .novel. .sol i & oral drugs which na i ossible to
avoi d fraudul et 1(]';r’rlll S’g%‘%’% eprrg?lgt atgtrlld%fsré%g %‘%Bgﬁn?emsano?&? é‘ﬁ&%" ?) hey

contai n byOpreewhdi ng any conversion of the drug to a formthat can be taken

oral ly, nasal Lyn@pdéeff oopiditk @t i on (intravenously, subcutaneously,
i ntranuscul arly, eéga) outside the_therapeutic limts. This would prevent or
@ thne

at least greatly r ¢ {Ijfraoration of sanyentignalcopnression addifiyse this BBIRYC behavi or .

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.



Mot her object of the invention is to provide novel solid oral drugs that 15
make it possible to avoid m suse while at the sane tine guaranteeing that
t he patient undergoing normal followup has a quality of treatnment and, in
particular, a dose that conformto his needs. Mot her obj ect of the
invention is to provide novel solid oral drugs that make it possible to
avoid m suse without affecting the pharmacol ogi cal properties 20 of the
drug, without causing the patient who u$es the drug normally to run
additional risks, and finally wi thout detracting fromthe patient's confort
when the drug is m ni St . e | f _the | Lonisto
provi de novel sol ?121@8 eal%s ??eﬁg%te‘% r?gt ancg})\k{g%up%%%g%aggé?agdo nt%gn@?yego%% tines a
day and |i i t rubhery cheteetenef tharraaiex perticke fari medited mirgsee of the| ARglAs we
over concent r afyhRRtan@fit, A5 means is proVitleld $6r PRILEGHz Ktradth@ Jf MUEAP PR sdiSerk O Provi de
novel solid oral. drugs which can take a variety of galenical forns such as
tabl ets, powd®fdBchets, capsules and the |ike. Mot her obj ect of
the inventfon is to provide novel anti-msuse solid oral 30 drugs which are
easy and econom ¢ A RNGRRKEnd Bl ilor 4SSk R RMRlmisE sbRYEH frBfose 't
the different illicit nodes of admnistration of an_active principle are
exam ned, it bitherts i matistastory; lespeciatly dmiangs of prerentigg abpeymexteactian ef 'Egr an
obligatory st @p.with water, kIRokd1@r 6@&Epobld¥oBIEL. DY nasal administration, the
dry pharmaceutical formfirst has to be converted to a pul verul ent powder
suitable for sniffing. Crushing of 5the pharmaceutical formis therefore
certainlylédn Objecgadfahy inertion In the case of m suse by the oral
adm ni stration of a prolonged-release dry form it is necessary to
accelerate the release of the active principle by finely crushing the
mi croparticles or VAderibast ercunsianeeie opeafdhe, pbigts pkthe pyestdARyFREpm S to
admi ni strat i opyertdife tAPidadédubcibast thoprig aft0 extracted into a |iquid phase,
which in practice is ter or.argani ¢ solvents Q ufficiently high
concentration to a‘\A/“(%?t eri(ﬁ)eecgf) |f ﬁlﬁqe&egel%%}SvtgIprovllcg:r%oeveesoqiﬁr%ésl,dnéélgv.vyogsF eater
than 1 nl 15 Thimésus wilhdbe i roadesdiBisult,siffrmt iilpesatbled ekpeciallprien cases (Biepcdn whi ch
the dry form {gefddughdve HriflRblyl WRhGAE sy Rink th RGbReL JhePthaAli hspved or
suspended. Mor.eover, ggt e%r this extractjon . use is only possible if
abls) qf fein

phas Z‘ m
the viscosityt3taege & PhamieRulicay antivangddece qapssoysgnthgseEyual to
100 nmPa. $).  or even RPushibites,dotsdampty AXf amagdhistsf orm i s al so an obligatory step
for msuse of said ® Fgal. : Y, t 1N i on.
or m suse of o200, RIBETRSEL Bl L bl BRG0PI Bhgipay
conbat i ng2@ hemisussell be rrdp Giffisnktmt enot itmnessibles eepepiplly Har seseefa-kbHg) 20 - a
primary probl efRrcdto @bovie! &R Bftér N 16t 1iqhia@x@4ctibh 8f i %Ifeﬁ‘!g.cﬁ’rﬂﬁxﬁ'lg%'si@ﬂ the AP;
- and a secongdar ?‘Bﬁrfogl em (nb)d olf rev‘g?nt I, ?8 M suse of the AP after its
possi bl e extr Ee 0 the present disclosure, a “long” liquid extraction 1s 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;



Thi s novel approach enabled the Applicant to discover, surprisingly and
unexpectedly, that it is appropriate to incorporate, into the conposition of
the drug 25 whose misuse it is sought to prevent, the AP in the form of
coated mcroparticles for nodified release of the AP and, optionally, a
conbi nati on of pharmaceutically acceptable excipients, in mcroparticulate
or non-mcroparticulate form whose physicochem cal nobde of action nakes it
possible to thwart any voluntary or invdluntary act of msuse, or even
render it inpossible. 30 Thus the invention relates mainly to a solid
oral phar ITB.CEUtI h t.
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solid ora
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t he i nventlponmakg it pessiblepter avoid ntigvee Ahile sat jthe sanmep tiimk| mErantskemgstbat2de f or m

nanely in the £t%mn9ferg% U RAm AN BIAPAP hheh 6§a11ft>96f wRthddt 8R4, 1§ baasRa0h Sai d AP.
The active pri nmﬂtl)l es con3| dered I n the present invention are

phar maceut i cafossithas SoupIm i s #gedst or exanpl e those classed in the category
of anal gesi cs or nAncthén algject Mf shis mveidtionhie e pAlvideanowgl seid ok diugs akkdi ctl on
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denot es one agfl ve I NCi nci pl es.
ternms of 2fe pf élseedrug» rw@mlﬁ G?PSngrﬁhérI@?ﬁaliltthQlllé@Seﬂfeoﬂm ngmgHyide supod as 30

nmeani ng any pa&ﬁﬂf@ﬁﬁﬂgldscaid ﬁlﬁnwwﬂomeﬁsuﬁlg@mﬁﬂhb Patiirs b When the
m croparticle | r n 1000 m crons hese particles containing the AP

can be mcrop VI dually coated with a filmfor nodified rel ease
of the AP. In the Aad)thexrobgm'sef the lireventicario paprovide esveh saidcaralt drdgsethet.cami t h a

pol yner - basedpf Lhetdabnt P hiofd ﬁm&shfdd’y%g iRt th&HiSR%E d%aéqu tHeRissues
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.



10 In the present disclosure, "nodified-release fornf denotes a form
in which at least a fraction of the AP is released at a rate slower than
that of an inmedi ate-release form This fraction can be e.g. between 1 and
100% preferably between 10 and 100% and particularly preferably between 30
and 100% In particular, a 5 nodified rel ease can be prol onged and/ or

del ayed and/or in the formof one or nore rel ease peaks (pul ses).
Modi fi ed-rel ease fornulations are well Bnown in this field; cf., for

exanpl e, Rem ngton's The science and practice of pharmacy, 19th edition,
Ivack Publ i shi ng vian] | e i . ,

“imedi at e-r el eascgI ff%é:?gﬁegéélrtldﬁ]glstqgo#gﬁ%a\%%ﬁu{g#apg @gg‘%s&bﬁ% pgﬁ{;lgﬁg% gt he AP it
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6.8 in an in di ssol uti tro dissol ut rofiles
Ceferred to i Hist WS HEoamerE Lt okl i M e RO e
Eur opean Phar thephpamtentiddl foradistthepeforeenttaitly @d obligasspbtap.i on t est for solid
oral forns": type I frggi I t 37C and
stirred at 75 rpm o €' ES%#%&% ?}(ﬁ:efe%tal cal&%%%guﬁéglgggégoﬂf |ng o the
invention is fom@y df ﬁr@casswrtﬁmca@lpr@w therrelggsgi afi e QCBY%Q%CIEJ‘F Bhéndp. 201 n

terns of the bﬂy}ﬁﬁggh@ﬁnc pd{iﬁamqhggag@d formulation" is to be understood in
t he broad sense,
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structure, pr esent OSI 1 on, ﬁlgn exl st . OI‘ m of a
tablet, a powa@atefstae%ﬁnl J mxwmgétepé%@ tafquhYa?omr§Vlg%ﬁs§5@nl§.wclb@mer
sachet, or a dgpfhes ca&hea)ea aieht mnecﬁmarp&xhabk&aﬁfbeﬁﬂis%m@dmadue&nded

m cropartl cles, for eI £as t he .AP leousl|
T or oparti ol ebet Bt ESUEERRG miris < PadePs IR ATEPEH Eier o1 ng
e.g. at |éast hqmélqmltméngh@@plﬁssm@domqualﬁelﬂfémﬂ?ns);]ues known to those

skilled in the artm&ﬁhmﬁsﬂnﬁg SOV Gt Kalso FRTCbBXASH sRp oBMisER Fengul ted on

t hi s question:, Forne
g pharmaceutlcal %'orm by parenteral administration.

It is to the Applicant’s credit 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



phar maceut i ques nouvel | es: aspects technol ogi que, bi opharnmaceuti que et

medi cal (New pharmaceutical fornms: technol ogi cal, biopharnmaceutical and

medi cal aspects) by Buri, Puisieux, Doel ker and Benoit, editions Lavoi sier
1985, pages 175 to 227. In other words, these coated mcroparticles
preferably each consist of a core 5 conprising AP and a coating conprising
at | east one coating |layer that envelops the core (preferably entirely) and
governs the nodified rel ease (preferably continuous) of the AP. This rel ease
t akes place when the coated mcroparticles of AP are brought into contact

wi th the gastrointestinal,|ui .+ . The uncoated m croparticles of
AP (i.e. bef o%%kégoﬁgioﬁgﬁcggfég%%?Sgt.o:avilg-mllsuﬁ%r,t cores covered with at | east
one | ayer cont ai ni Rif pRrrmacegticahfasmasenrding iethe dgiveplioresolyes in pyficyprathel| es

f]9r nmed of t adrrﬁfafnl iSrloBfemS %@a{téd 61?1 ‘?ﬁ%@!spdtel@ﬁs‘ﬁ1sofn@féﬂ1ﬂ|1bn(g)jéchg%9°\%t, imaﬁge ]gase
of supporte anul es e.inert .core or support c e .C osed o

sucr ose. and of IEHE (TRJE 4B, Fpmsimic, dARPeTs T afd PG acksHge] megns

sucr ose/ st ar ciihenlatter aee. totlle inaffendivector the aprnsal mpar tThegrraplaombmlagicaly | ul ose

m crosphere o rti gﬁﬁﬁg i.cal ci pi ent.
Particles of §“§ﬁ{%§a{‘ﬁt"gﬁfﬁﬁ&£§ &ﬂgﬁ%ﬁgﬁ{\@% mp éodé’%ﬁa%“g b%rctﬁg%@?!uﬁr}ﬁaggr bonat e
may be nenti opdBoriies pesponsiblg for a@ndsedre merksting thanzatignsorts. Their mean

di ameter can 20 be between 10 and 200 m crons, between 20 and 150 m crons or

bet ween 50 and 100, m crons. . se .coated mcroparticles of the

"reservoir" type (%OWCW&%%%{P?VHB?E’[}E%I S?H%c(%lp‘g‘raf‘?%fﬂétgc)af &’gﬁ aﬁ‘éor?‘flﬁened to

vehi cl es 6r tdihe inveantsporontazndinraddiias ® thé amtt-crugasg c@bognbyaARRa) at kest smal |

intestine or gyensdbfes g\’b?‘%hah H-I-agéstii Oéjy diff'lcult, ifﬁf&?lﬂé}o@ﬁbfé{“ﬂo%ﬁtré@lfhebﬂ”en“ oned
or. npdifie the AP

of coated mcropartiele 1 ed rel ease o 1e AP are those descri bed
in the fol | owreijaipest Brihe erstqdrpictaparticlos BHAY 9 2 &or avaid migassnoiile ddoaftes. 30
Coat i ng on t h@quil extefdsd.i ci es of AP Advant ageously, the coated

m croparticles of AP co ise at least one coati.ng.l.ayer. (, erably
only one coating Ilz?{\lyt Fm?‘%;ﬂbe p%?néﬁlsglg%utrﬁ’é  PRESH i‘f‘féél’alﬁl@é:%;‘%%tg%ﬁﬂt he AP
and si nmul taneoswily visagsafier enda meitim gf saysiakvispesiierso t he coated microparticles
of AP so as to avoid msuse. 35Particularly preferably, the coating | ayer
(Ra) is desi gE)ed,i n such a that, 12 in the event of crushing, it allows
mai nt enance o e%f‘“ﬁﬁﬂg’icﬁ\?é'ﬂpg?é‘e('f‘.“‘é‘.mﬁodi fied) release for at |east sone of
the coated mcroparticles for nodified rel ease of the AP. The crushing

envi saged here CanA@@Of‘ﬁg%gf ﬁlgxnﬁgnggﬁ'uia@gegﬁgéa_ o(#rgﬁgfjA?yis ﬁxb?[rrfeo% gjr??a%g normal | y

enpl oyed by m susers, | y, | artycular: ar/ pes , ocoftee grinder,

bet ween t B s fuanramaly indhefoemioh goaiddanicrogartiele for modified releasp of saad 4BbI e

enbodi ment, the coating layer (Ra) is designed in such a way that, in the

event of crushing, jt al.lows. najnt nce gﬂ nodified release for at |east
T sierg

40% preferably at 1edSHVe0UNGRES pErt)i COf Bt Per BIET JPVEEER 1318005 of t he
coat ed m cr opahdrmad¢edticdl ar vetatinhiye APy &irexsmplof thodeeclafBed 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
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the anti-crushing coating |layer (Ra) conprises: (Al)

one filmformng (co)polynmer (Al) insoluble in the gastrointestina
| east one (co)polyner (A2) soluble in the gastrointestinal

| east one plasticizer (A3); 15- (A4) optionally at |east on
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According to a purely illustrative and non-limting selection of the

i nvention: -
wat er -i nsol ubl e cellul ose derivatives, preferably ethyl cellul ose and/or

(A2) at
(A3) at

cel | ul ose 20acet at

(Al') is selected fromthe gromup conprising:

acr

, X | e q. I f (meth).
acid and an all cyII%(tB‘? gres Itd%fl‘%g“r gpt“(iq%}ﬁegﬂg]ﬁ?%&g‘%%y 5%?1258 nﬁﬁ\‘fg‘lﬁ

met hacryl i ¢ aet ldase s tfractianasfi the AP iatreléasedat aonte sipvedr elianahat cfraomimerdiatgr oup

oL S T Gy A b

trimet hyl anmo

at | east
j ui ces;
j ui ces;
e

rylic
d

t he

products mar katded0@¥acrad pasecularkydeisierablyEbrraa 30 rapd RY0nd/Iarparicularpd| yvi nyl

acet ates, 5anghofiisd Wi&Se tdnBeqRbloh

. K4 24
pol yacr y1 ani dESea,areye REteRy R HEEresst om o Es Aol ALISHEE: RrOB ek
pol y- N-vi nyl | afstfanexampla Remirgtiniol /e sc@htadobeadériof abaresy, Ytipeldityan, ny|
al cohol s (PVA} 1,8

: I irekes, preferably pol yethylene o
13 po ye?‘ﬁ%sgﬁ Y’S’I?gll‘olﬁgﬁ?rgég " and mixtures thereof,

(PEO,

10

15

20

25

30

35

In the present disclosure, “immediate-release form” denotes a form which
releases the bulk of the AP it contains over a relatively short period, i.e. at least
70% of the AP is released in 1 hour, preferably in thirty minutes, at any pH between
1.4 and 6.8 in an in vitro dissolution test.

All the in vitro dissolution profiles referred to in the present disclosure are
obtained as indicated in the European Pharmacopoeia 4th edition, entitled
“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.

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.

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.

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.
The following work, for example, may be consulted on this question: Formes

Jandl/5r &4y hifdlorf ih @KB fohf 086 EREPI | Si NQ:

npri sing
d

xi des



PVP being particularly preferred; 5(A3) is selected fromthe group
conprising: cetyl alcohol esters, glycerol and its esters, preferably from
the foll owi ng subgroup: acetyl ated glycerides, glycerol nopnostearate,
glyceryl triacetate and glycerol tributyrate, pht hal ates, preferably
fromthe foll ow ng subgroup: dibutyl phthalate, diethyl 10phthal ate,

di net hyl phthal ate, dioctyl phthalate, - citrates, preferably fromthe
foll owi ng subgroup: acetyl tributyl cittlhte, acetyl triethyl citrate,

tributyl citrate, triethyl citrate, sebacates, preferably fromthe

el aves. “helbbiRey il P AEUGASE, ool EOBER Rt FUBBALES

fumar at e,

di et hyl oxal aB)eBurl Wéu&abgaker%@ﬁgﬁcﬁiblﬁ:ditl&istﬂé%ﬁlswls%' ;5%%%@17510*297)’ rates,
cetyl al cohol ‘esters, 25- salicylic_ agid trlac mal ona{

preferably di et hyl e Rer thew@ﬂ nYFrPPATti¢iesspr aﬁfy <35k eonsist ok 4 gore

preferred)5 comprising AP and a coatmg comprising at least one coating layer that envelops the

core (preferably entirely) and governs the modified release (preferably continuous)
of the AP. This release takes place when the coated microparticles of AP are
brought into contact with the gastrointestinal juices.
The uncoated microparticles of AP (i.e. before coating) can be e.g.:
10 —inert cores covered with at least one layer containing AP;
— or microparticles of pure AP;
— or granules formed of a matrix of supporting excipients, including the AP.

In the case of supported granules, the inert core or support can be

15  composed of sucrose and/or saccharose and/or dextrose and/or lactose and/or a

sucrose/starch mixture. The inert core or support can also be a cellulose

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-
0 709 087 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,



and m xtures thereof; 30 (A4) is selected fromthe group conprising: -
anionic surfactants, preferably fromthe subgroup conprising al kali netal or
al kaline 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- polyethoxylated oils, preferably pol yethoxyl ated hydrogenat ed
castor oil, 14 polyoxyethyl ene/ pol yoxypropyl ene copol yners,

pol yet hoxyl ated sorbitan esters, polyethoxylated castor oil derivatives,
stearates, preferably calcium magnesium alum numor zinc stearates, 5-

el oum - col MorBAT R eRar ey Ao AP BRrs: ShAgRarmsRete a8 Ben: oni ¢ e
m crocryst al | rebk@scor buleass sqme ¢ftbe ¢aated maitnoparticles fr Iriodiied releasgnfithaiAPt ur es
ther eof The crushing envisaged here can be e.g. any crushing performed by the
techniques normally employed by misusers, namely, in particular: mortar/pestle,
5  coffee grinder, between two spoons, by crunching/chewing, etc.

In one valuable embodiment, 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.

10 Preferably, the anti-crushing coating layer (Ra) comprises:
—(Al) at least one film-forming (co)polymer (A1) insoluble in the gastrointestinal
Juices;
— (A2) at least one (co)polymer (A2) soluble in the gastrointestinal juices;
— (A3) at least one plasticizer (A3);

15 - (A4) optionally at least one surfactant and/or lubricant and/or mineral and/or
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),



15 In addition to the qualitative paraneters defining the coated
m croparticles according to the invention, it can be specified that,
according to an advant ageous quantitative nodality, the coating |layer (Ra)
conprises the following in % by weight, based on the total weight of the
coating: 2010 = Al = 90, preferably 15 = Al = 80 and particularly
preferably 60 = Al = 80; 5 = A2 = 50, preferably 10 = A2 = 40 and
particularly preferably 10 = A2 = 25; 13 1 = A3 =30, preferably 2 = A3 =
20 and particularly preferably 5 = A3 = 15; 250 = A4 = 40, preferably 0 =
A4 = 30 and partjcul arl referably 0 = A4 = 20, the sum of the percentages
bei ng equal t6pfbﬁt&|‘yl%neéyé)%{f’?ﬁg’r more, the release rate is regulated for
exanpl e i n the ahdhlixowenthereafiner: by control of the thickness of the coating
(Ra); 30 - by i rat | t ween the conponents A, A2, A3 and
optionally AAPXP%?ﬁgrgﬁg ?ﬁ%b%ﬁﬁ 8’ Advant ageously, the coating on the
coated mcroparticles for nodified release of the AP can conprise, in
addition te the esgg)td @lectdin tho@riup chrhpristly: A3 and optional |y A4, other
conventi onal ingrgﬂhgpistknomn to those skilled in the art, 35such as, in
particul ar, col6Paft®o piSfrents, preservatives, flavorings, etc., and 15
m xt ures t her e@flycerol andAitotekters, potferallyt figmcthar fadlowinigs subgramp: tabetyleedt i ng ( Ra)
on the coated,f i i / i r (Ra)
g%ﬁ&%%%%ﬂmﬁﬁaﬁﬁea%ﬁg giﬁgrryl {radad B gg/ﬁmg?dﬁm,

represents a . expressed I n° i wegight,
the total wei gtihthglatesnarefesahledrom dico fllering @dgroypc dibpfyh phitiglgte; xiiethyl
pr ef er abl yobeiph@albe] dieethyBshtiaile, Gibctyd ghihalew) arly preferably between 40 and

60 and very particul arl ref erabl y bet ween 45 and or._ahout 50, ‘Wt hout
o shing to be UG BB t LIS T heite T duBly L EHs: B enani es
the coating | &yatiyl ciRale, ribuybsitinte, trikbyhaditéi ed rel ease of the AP and

si mul taneousl y. Loy hED L fefbHS HoRO tHel BIIRHWHEC Subefoub N RlictRAt RBacdlClaRRAA L 1 Cl es of

AP so as to aval m suse.
sebacate,

based on

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,



Wthout inplying alimtation, the preferred coated mcroparticles of AP 15
according to the invention are those having a nean dianeter |ess than or
equal to 1000 um preferably of between 50 and 800 m particularly
preferably of between 100 and 600 mand very particularly preferably of

bet ween 100 and 300 m Unl ess indicated otherw se, the dianeters of
m croparticles referred to in the present disclosure are nean di aneters by
vol une. 20 As regards the preparat4on of the coated mcroparticles,

the techni ques that are advantageously used for depositing the coating for
nodi fied rel ease, of thi AP, or dqur Siti n%?r%?he active | ayer based on the AP,
are t echni ques PRNSHEYnERBYaxPIRRY[eBE CORYIIE art, for exanpl e the techni que

of spray coat i-pglyethogylitedisatbitmceserss bed, 25wet granul ati on, conpaction or
ext rusi on/ spherqgni i .09 In one particular variant of
the invention, pt%ﬁ}éﬁ‘?é%{?g%cﬁgé?ggg‘?‘faﬁ‘gﬁes for nodified rel ease of the AP have
an outer coat (rstameesi pypfeablyrfalsiven maghgsipm, himinynkor Zec Seprgghuf act ure of
tablets, it conicaiydin@stedspré@iablyabMiumGtcanMfhafateed rel ease for at | east sone
of said coated mcr rticles oty AP for nodified release of the AP. The
outer coating’i CSW%%?%“M at | east one deformabl e organic constituent
with a neltingtgoimt of between 40C and 120C, preferably of between 45C and
100C. In one prefisasgficyariant, the outer coating conprises at |east 10% by
wei ght 350f defornable drganic constituent. 16 In particular, in one
variant of t he ttaniumexide magaesMRP¥Atrabl e or gani c constituent included in the
outer coatipng-isentgesaitect ed from pol yal kyl ene glycols, particular preference

bei ng given to pol yethyl en | ycols with a nol ecul ar wei ght of 6,000 to
Jﬁ&oﬁlgﬁta%?‘r‘gwg),sg’t he defornabl e organic constituent of the

20,000 D. 5In
outer coating-ikeolin,fat or mxture of fats selected e.g. fromthe group of
fats conprisi ngpvduRegRaL ed vegetable oils, fatty acids, fatty alcohols,
fatty acid and/or fatty alcqhol esters, polyolefins, and m neral, vegetable,
ani mal or synﬂ?@tjiﬂﬁ"tﬂﬁggﬁreogarti cul ar preference being given to fatty acid
esters sudh as diglycerides and triglycerides and m xtures 10t her eof,

gl yeer ol behenat e and fiydr 8960885683k eicROWninEAhd SOREEHiAR AL of | .

I n one additional varlanot, the outer coatIng conprisées: a mmneral filler,
for exanpl e siabdordingio thetinyantion,dt esti kbespeeificdhthab ageoniiog fté ki edvanfageousxanpl e

m crocrystal | ijigieivt UhQBhty, the coatiBfdARE (Rh) b&ARscOMR kRWILAR o fb9r exanpl e
magnesi um st ear ate or SOCH% . and/or at |east one hydifophilic

Um 15benzoat’e, -
pol yner such d€1ghhbasedoy WOE‘}E’S}gIhh?ﬁé%C%E}Pg:vati ves, synthetic polyners,

pref er abl Yopol yvi nyd gyaxr ©bd,gpasterablad s W A £< 80 dndpirficudarlyl preferably \ooes 41 ar
pol yvi nyl al C%B,Cﬂ s (PVA),

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



- and/or at |east one surfactant. 20Preferably, the outer coating represents
from5 to 50% preferably from 10 to 30% and particularly preferably in the
order of 20% by dry wei ght, based on the total weight of the overcoated

m croparticles of AP. The expression "overcoated mcroparticle”
denotes a coated mcroparticle of AP that al so conprises an outer coating as
defi ned above, i.e. an outer coating 25which, in the manufacture of tablets,
contributes to maintaining a nodified réfease for at |east sone of said
coated mcroparticles of AP for nodified rel ease of the AP. Addi ti onal
information on.the gu coating can be found in published patent

appl i cation VB rﬁ%ﬁ’@ g88 30Vi scosifier (V b) Preferably, the

viscosifier (Vb) is selected fromthose which are soluble in at |east one of

the folow ng ol vaRlifir WhlcbrRl dahokAuick6t AReARE Mt b of; thgegol . sal d

vi scosifier(s)  being cap ncreasi n VI SCOSI tg‘ the e tractl on
liquid so as PHCTOPARBGIES lmtfsetfg@ that dhecaating &?ymﬂ*p}ﬁequ&qa agiopdy eyeight s

under st oods as Tpeaxpréged iy Bobiedns “&cghvewse(suﬁhthaaowtv&ﬁglﬁtdﬂ the ccoatkd sensu or
any aqueous sol.ution, for .e Cld 1iC6 cid),
saline soluti BH%“’P*‘%@‘%J%F SB?h gﬁaqﬁl@ g"ﬁ 1% EPF éee(r%"’sv? asdrre(gnl ng any
al cohol s t akepatioulatepreferably between 40 md@m Wytlbam@ﬂarmcfn@bly beeaennes” are

under st ood as 45BaNEGr HRYt (et ones taken on their own or in a mxture with

one 5anot her. Particularly pr eferably, the viscaosifier (.
sel ected from the PotheBWigngtghssd gﬂ’dl BRIy sthis sslfiyely high anéﬁé‘gd%teand
derivativee t laﬁab&@fmeadmdﬁmg" layBD|(B(@| toy bt mhyxﬁ@dlﬁec( clgase il thet AY laade

glycol ), and/qr | e XI de OXI )... and/ or
pol yvi nyl pyrr ) i}%lheé){sgay g}lﬁlﬁﬂ ms mSl% and} oa%g Xllog%rﬁ fej§§ SBr eferably

fromthe subgﬁb@pﬁvodrmwsm ng SOdI um al gi nat e, pectl ns guars, xant hans,
carrageenans, gellans and cellul ose derivatives (e.g.

Without implying a limitation, the preferred coated microparticles of AP
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.



15hydr oxypropyl nethyl cellul ose, nethyl cellul ose, hydroxyethyl cellul ose,
carboxy- nethyl cellulose), - and m xtures thereof According to one
nodality of the invention, the viscosifier Vb is a polyoxyethylene with a
hi gh nol ecul ar weight, e.g. with a nolecular weight of 1 20mllion g/nmol to
8 mllion g/nol, for exanple of 2 mllion, 5 mllion or 7 mllion g/nol.
Preferably, the viscosifier Vb, e.g. the high-nol ecul ar pol yoxyethyl ene, is
included in mcroparticles distinct fromthe mcroparticles of AP.
Particularly preferably, the microparticles of AP and the mcroparticles of

25vi scosifier Vb h im/lar size di i hutian anpd ar _density and
are inseparabl e by @@Pﬁﬁ'ln one vagiant, 3 %ﬁ‘?%mﬂﬂé ﬁFé%g nhknﬁﬁ%WWty t he
vi scosifier (vstilueniciaplatidde irothei outereamting it badectdds fromi polyalkylereeglycds)i d used

for, Dossibl e BHLEARIBAR Rl fudiBBol RyEH AB P PrblebievibRGRUS

medi um 30Thi S vI ScC |er e to Increase the viscosity
of the extractiO8h tqZ% %Pe. g. to beyond 100 nPa.s, preferably 200 nPa.s,

2865' fﬂg larky pref ermbmebeafﬁﬁd QR fd¥nable ofafiic ¢einRar &fi thelb@ed doafiigeis er abl y
a. S.

t dit t d,
one var i ant, diestiriE el s Saiie 2R b Bl BB TRpriRe B Se PRl '
aqueous phase vegetablec vilsp rfatggndcid$ datgarlcohdy | faten tacidxandaw tfatyr alcabielassteageous vy,

t hese vi scosi kh@&l@ﬁﬂ@d ﬁ{rr%ra'i“v’é HEfe af?&rﬁxl s gﬁbﬁgﬁ%més'ﬁéﬁ% §%§é‘has a high

hydr ophobi c c oun extraction
vi scosity (ab8%ig gogn ﬁepﬁw acxdcﬁste&%eﬁb%yhglmf&ehévd frig Xfé“‘éf‘éd’é IXYFES or gani c.

As far as |phe tiergafplycefol Beleams ahd ﬂydrégéhAted Sasfb@rb@% Reonstdd mdpaln 6igsi |y be 5
anopunt corresponds to the

detr i ned b 10t G B b Sl om0 11
liquid to a valaumingrabdiller, forhexample shmadn titaniti@ Gliowide, ©r an organic filler, fever al
variants whi chygille DRr&eVRIIRRSMIER, One anot her, in the pharmaceutical form

according to thed}nventlon at | east qgne vis 05|f|er (Vb) is 10present:
—and/or at least one lubricant, for example magnesium stearate or sodium

15  benzoate,

—and/or at least one hydrophilic polymer such as water-soluble cellulose
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



in and/or on mcroparticles, - and/or in an outer coating on all or sonme of
the mcroparticles of AP, and/or in the free state, i.e. neither contained
in nor supported by mcroparticles. Advantageously, at |east part of the
viscosifier is in the formof mcro-15particles that are inseparable from
the coated or uncoated mcroparticles of AP. Excipients in the free state
The pharnmaceutical formcan optionally contain one or nore pharmaceutically
acceptabl e excipients in the free statel7i.e. neither contained in nor
20supported by mcroparticles of AP, said excipient contributing to the

Cr s ot hSPSE Rl yIE,CAEH, T SCATRE oSSRl A5t gy Rl 2V
m croparti cl esaling splutigse seddseer ddnksr ofiftlcpleolyr angpunsiersinod sasngreaning i um
stearate; 25-,00n0kEtaRbn BA! thiit @FHER' Al £ mixtIRINRR  0AB AYIhGE; “KRRh¥a! dy! ene
0o 1 ORI S50 45Ky B Yo bk L GRS REEZ0LES
magnesi um St earrodliee; 35- stearyl funarate;

Particularly preferably, the viscosifier (Vb) is selected from the following
groups of polymers:

— polyacrylic acids and derivatives thereof, and/or
— polyalkylene glycols (e.g. polyethylene glycol), and/or

10 - polyalkylene oxides (e.g. polyethylene oxides), and/or
— polyvinylpyrrolidones, and/or
— gelatins, and/or
— polysaccharides, preferably from the subgroup comprising sodium alginate,
pectins, guars, xanthans, carrageenans, gellans and cellulose derivatives (e.g.

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



19 and m xtures thereof. In alternative enbodi nents of the invention, at

| east part of the viscosifier is: inthe free state, i.e. neither contained
in nor supported by coated or uncoated 5mcroparticles of AP (alternative
1), or in the formof mcroparticles that are distinct fromthe coated or
uncoated m croparticles of AP (alternative 2). Advant ageously, in
alternative 2, the mcroparticles of viscosifier are inseparable fromthe
coated or uncoated mcroparticles of API8In terns of the 10present

di scl osure, the expression "inseparable" neans e.g inseparable by

ure, the ex; i ns ans e. e h
i scoi fior | QIR EnBtng, B MRRPASTELbIRUIRE A" I R ETARIRIE B ThE

coating on al extgetignoligmicdbhastaghyissosivatabpys W8 mifa.safor examule), whethgr isbe er nat i ve

2, the mecr opa#deb.gsl(gs)rg&[mri sing the viscosifier are preferably physically
i ndi scerni bl e ron%t?e m cro arti%les Q A$ﬂ§0 t hat tae%.cannot.eﬁsily be
sorted by any appropfiTateprRiPoIE9T HEgrger icancsmiets this e @SHPEsi ng t he
vi scosi fief adgermitdstyethnsendkdlleflriorthe dre Shidraopant ¢artegonds$ toAfReasipaminal | y by
havi ng the sa ' LLy 1.Qr ¢S - and ame
color. 20In aé%?la{éﬁlg% tgfr %Fﬁ%&egﬁ%%fys%%?{@ e(?f %@(gg %ﬁ’ga‘%‘% é?\%l}l %r on

nmi croparti cl egreatenthan of equal tad 0B mFas. coating on all or sone of the

m'crogarticleshof I%Psevlefhlmalﬂé G)fflﬁélflfbdnﬂféb@dhb”{ﬂm ,wiiihhﬁnd)hﬁ?tﬂﬁﬁﬂﬂtth@m form
according to the 5.invention i.s nultimcroparticulate. |f.thj .
phar maceut | caP ¥ BPARUEGT P abcdnlife 49" HvERE Hyr eatb ope Veoutip (i) ds
m cropartil¢l epressnt:vi scosifier (Vb), said mcroparticles preferably have a

simlar size disi{iRWhindBropittlcigs simlar density and are preferably
i nsepar abl e by sieving. Thus fhé gllcr opartjcles of vi sc?si fier cannot be

separ at ed from3h{er BEHEIT sating 0B atl ensameqf shapicrapritisleg pt AB, 30

| n anot her prefagd/oeid teseestd® ke, ndither dohaime® Geitr seporttdbymagoaititlesg t o t he
invention is multig,croparticulate. |f i S .phatnmaceut i ¢ for.m.conpri ses

i or oparti o es of RSPHEARLL A R pot of BSOSO bF dod 3 MR ° S o
m cr o- par 1§ cl partigleethetraabingeparable frive thexnated prrmcdited midsopartinhesaafd P he sanme
density and are 35preferably inseparable by sieving. Thus the mcroparticles

of viscosifier cannot, be
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;



20 separated fromthe coated or uncoated mcroparticles of AR 21
Sequestering agent Q Qobviously, in the case where the mcroparticul ate
pharmaceutical formconprises at | east one salt of at |east one anal gesic
active principle, those skilled in the art nay add at | east one sequestering
agent to said pharmaceutical formso as to 5 forma slightly sol uble conpl ex
with the AP in solution in an aqueous or aqueous-al coholic drink. The
sequestering agent is e.g. a salt whosel9on of opposite polarity to that of
the AP is preferably an organic ion. Thus, for a cationic active principle,
this sequesterlqg a theSof- 9- an organic salt |ike sodium docusate, or an
ani oni c 10po|yﬁe 8Ssequester|ng agent can also be e.g. a salt of an ion
exchange resin. In terms of the present invention, a sequestering

agent Q : S p(rjes?%m'aﬂeﬁlgtﬁ’vemﬁ%d'paﬁ%&tdf?ﬁl utl‘feﬂfu'iﬂ 'af‘le?st Eﬁr@@f til@'ifmsoslfie?ls : :

non- conpl exe n- conpl exed" neans no co or c enlca i nteraction

exi sts between it HE @@q@%ﬁ‘eer |nﬁk§heé§8ﬂt’?m6? haon ﬂ@gg"éﬂ‘{byofo"‘tt%o

principle, 5APm1dr6paTrﬂiwes&ﬁIARXam1ﬂﬁtivadggtﬁl cal form 15 If the AP salt and the

sequestering age y n in the
agen I"lg %r%;e%f %gosgél §s | taﬁe:;%%ﬁﬁét %&H fAe c% %8 "Sr uftofked

case of anillic Xt e seques ering agent Qis
capabl e of |namﬁmwgﬂ@ﬁﬁﬁwé%éhﬁbﬁwéﬂ)a chem cal interaction with the AP salt

in said solvent. Ind\&a%falgso@fy tﬂealféhféﬁ%‘tz 'tﬁé/erﬁfcfd?)ﬁmcfebeofseﬂbt%ﬁte@rérélg agent Q

is considered.to b i nduci n wi.th the salt if
O R M I R P TR T AR A A
salt in a0l epstendndiscdositer nthey exotssiont “ipsdpeabled fmeom wat ensepacdblagbrous

sol uti ons suc i hol , al coholic drinks, sodas,
Vi negar, hydrg%%%ntngﬁﬁé gggﬁgggw%%%%ﬁ%he% i Advant ageously, the

sequest eri ng agent In@liemativgoh theevisspsifierdtieBag conpl exation of the AP salt in
nore than one qﬁa&nﬁsﬁrﬁwﬁ@gﬂgky sol vents. 25 The sequestering agents Q

used to trap th P, es C|aI esic AP, are inpffensive, even when
ised regul arl y RCsat PR phint af A P or s BBl BERD! oo cal poi nt | of
view and afe appr ob@l ibyaltcimativea2j dhes nptraparades eomprismgl thlr aigcosifipr sare at i on
authoriti esat pTeferably 81?‘?,51051%’ RARcRNBE TREEHE hﬁ&hgafrt‘?d'lép cﬁ%l‘)sro%ﬁghéy%aﬁm

i nventi on, sequest er| ng present
i croparti cl e§asHEbesertedrbyny aRprgpuste P}@ﬁlcﬁ% ‘@F‘E‘F&ar fie 8}1%@93%‘%?/ Q?annﬁlﬁgt he free

state, i.e. nﬁiet\h@bmﬁétrﬁraiﬂdﬁderhlfﬁlen@fm wrmmfdpe@iclay omre@p@[aﬂlycblyﬂﬁvmg
Pref erably, glone har npceut | form accor vention, the

35sequesterin ee?@'@ﬁ 1zbar? orps?rggg?ﬂsny Am orfsﬁ?lgfhﬁgﬁgg(gor S@B’ﬁrcg{] & fromat |east

one secondd 22 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
25 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.

30

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
35  preferably inseparable by sieving. Thus the microparticles of viscosifier cannot be



phase, said second phase containing at |east one AP salt. For exanple, the
phar maceuti cal form conprises mcroparticles of AP salt and m croparticles
of sequestering agent Q that are distinct. Advantageously, said

m croparticles have a simlar size distribution the a simlar density and
are inseparable by sieving. 5 Preferably, the sequestering agent Q
conprises a salt containing ions capable of formng a conplex with the AP in
solution. These ions are preferably orgzhic ions of opposite polarity to
that of the AP in solution: if the APis in anionic formin solution, the
sequestering agen COpprises an organic cation metal cation or a

m >C<]t ure the?e% a@feggwné ) Cf)ste‘f%reun E?t?cgmfcﬁ()pggtfcliegr??é%f ormin solution, the 10
sequestering agent Q conprises an organi c anion. For exanple, the
followi ng salts containing an organic anion nmay be nmentioned: - anionic
organi c salts such as sodi um dodecyl sul fate or sodi um docusate; - anionic
pol ynmers such as (nmeth)acrylic copolyners (e.g. Eudragit(r) S and 15
Eudragit(r) L), crosslinked polyacrylic acids (e.g. Carbopol), carboxynethyl
cellul ose and derivatives thereof, crosslinlced carboxynethyl cellul ose and
derivatives thereof, and other polysaccharides (e.g. alginate, xanthan gum
or gum arabic), and al ginate/ (sulfonate) propylene glycol; nonoval ent or
pol yval ent salts such as gl ucuronates, citrates, acetates, 20 carbonates,
gl uconat es, succi nates, phosphates, glycerophosphates, |actates,
trisilicates, fumarates, adipates, benzoates, salicylates, tartrates,

sul fonam des and acesul fanes; saponified fatty acids such as acetic,
succinic, citric, stearic and palmtic acid salts and sel f-enul sifying

gl yceryl nonool eates; 25- polyam no acids, proteins or peptides, such as

al bum ns, caseins, globulins and enzynes; and m xtures thereof In
anot her enbodi nent, the ion of opposite polarity to that of the AP in
solution is an organic netal cation or a m xture thereof For exanple, the
following 30 salts containing an organic or netal cation may be nentioned:
cationic salts, e.g. of the netals Ca, Fe, My or Zn, in the form of

acesul fanes, acetates, adipates, benzoates, carbonates, chlorides, citrates,
fluorides, fumarates, gluconates, glucuronates, glycerophosphates,
hydr oxi des, iodates, iodides, |actates, oxides, phosphates, trisilicates,
salicyl ates, succinates, sulfonam des or tartrates; 35- organic cationic
salts such as quaternary amoniumsalts, particularly trinmethyl- 23

t et radecyl amoni um brom de or benzet honi um chloride; - cationic polyners
such as chitosan and (meth)acrylic copolyners (e.g. Eudragit(r) RS,
Eudragit(r) RL or Eudragit(r) E); - polyam no acids, proteins or peptides;



5 - and m 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 ani on 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 resin is e.g. a derivative of a
styrene/ di vi nyl benzene copol yner. 21 n one enbodi nent of the invention,
the strongly acidic cation exchange resin will be e.g. a derivative of a
sul f onat ed st rene leln ggnzene copol ynmer, such as Anberlite(r) | RP69,
Amberlite(r) ﬁﬁ¥5 Haas), Anberlite 200, 15 Anberlite 200C ( Rohm
and Haas) or DovvexOBsSm(sbow)l theictaschavheiekthe microparticnlatgnphasmbesutica fornof t he

i nventi on, t NEorrisBng¥aPaiR %u%?aae PUENARRESIE 8ivE phinbiblePRoseliarkss - 9-
from derivatives o rene Ivin enzene copol yners arrylng quaternary
ammoni um gr oup§ artdmyrpddat [sagione &@?Stm&ge‘(t%%ﬁi Amageytisal TormR0asite ¢ | RADSS,
Anberlite § RPﬁ)?m(M@Hﬁl}aMuHTEla&hplaﬂdltﬁ)@éﬁk@ 22so(Udow)in ar @quebi€ oS&fOSL er i ng
agent Qin th fohn1of resin can al so be selected fromcrosslinked

met hacrylic a%| 9?“§Ibenzene copol ynmers or one of their salts, such as
Anberlite(r) | RP88Thesgehessiering pgent isRG4 sqlmhwamoﬂmgs)lteam&nmme-

( Dow) . the TRE 1§%§Bf§§61§rdn“& aﬁ@%n thﬁ‘s tthea c%&&@factivg rpangg resin
can al so be 25 selected from phénolic. ﬂ;ﬂ ne(g su nberl i te‘(qr) | RP58
(Rohm and HaaS9AUesiitPedseni fSe & Bt AR OEEANIC Salt 9 AOUME ‘@)r?ﬁ%?éﬁ fEng? #fof!

inventionjot hpolqu:uas{eeéquage@wgten@an Blsd bee.p o salt@f an wh erxlepn@sinresin is in
corpr ; si hg & he. ap Bapqn (e BessiabendBE SEGRREARD A B freRFER " SE°
form of ion erbimmnagsatigabdorm ins &@mfoannleaj npmcomplexsdar’ "Noo’rcaglpthxsd imeansf r om t he
T or opar t1 o eo FO TRl ﬁk[ﬁrﬁ*ﬁ'ﬁ“’m“%""“ B e esim can
be in a form §’Ef€‘$1€ Féﬁta‘f%t erf’éy‘"‘h sAipm‘q ‘g? "i.lidi’i'a’a‘?%?"rqc T"&n a simlar
density an§l are i nHelaAlbhie ahy theisequesigring ageat Qlalrespresnnefslﬁruﬂtexcbonnylal of
carrying out Ecil%n't%ggﬁ}HhQEase tPGn gﬁ&f‘ﬁ%&g{{oﬁué“{@%ﬁ i L és‘?érﬁ‘ugtag f”—"m 24

ani oni ¢ organi c salt as sodi um e ’or s |um
cati oni ¢ or gaR ig capgblesf dnuping sompigxaion oy aagfmml unteraetianswitlythe tAPci?Iltan | y

trinethyltetragdecylvenmom Lté’ﬂri%r @ﬂ"l}féepﬁenbﬁ‘ﬁ%ﬁﬁ&f)ﬂh&@bdﬁl@ht@ﬁhgj%genta@% str 0“9' y
acidic cation exchang

si ns_or tron | y basic. ani a r.e
dependi ng on F%‘dﬁ{‘}aatf’l }tg"y ‘eapablR 0 A’Iii‘d“c"(iJg comp xaalog’gé’ﬂﬁ’dﬁﬁ é? e%f tof tﬁ“f)de of
carrying o0t tdyeesteringnpemIQ istdapatde o iadioirg dognpieyetidn €3 the APedatidh edlehst om
t he strongl e 9 rIiter
| R69F (Rogmyaré:lgé gﬁ& @/& oen‘%)&gl{éa&g&?& %n%ls M@r é‘bso%q‘{ti% %%n?gln @gs) or (0
Dowex 88 10( Deiynol axigtures.xalenheb aiqeb@l@din nkeyedast M@em hysiregsn ipevoride andnd t he

strongly basi ﬁuﬁﬁl‘e@fhe@éﬁhﬁﬂ%td tH@%@J]deEt&(n{Qa Q48 cdpReld B dcifigas) ,
Anberlite | RA958 Anber and 22 (Dow), and

m and
m xtures t her SYRPlEXgHano '??S%Kﬁatén‘a* fec} nconefglgﬁée veilfent Q i s adapt ed
by those 2kill ed iThd fequestaringygedd Quisad tortcpp the AP, espe01ally 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



t he amount of ionic charge required to trap all or part of the dose of AP
contained in the unit form The anount of sequestering agent Q nust be able
to conpl ex 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 amobunt of 20sequestering agent Qis sufficient to conplex
all the AP in the unit dose. In one variant, the pharnmaceutical form can
also be a nmonolithic form (e.g. tablet)2225In one enbodi ment, the
pharmaceutical formaccording to the invention conprises mcroparticles of
viscosifier V_and/or . nm.crqparticles of uest erj ge ef grably

m croparticl egﬁ%F’ %l%ég%qngié}llﬁse\/cgrﬁ%n%igcaftg%??tqngléggsgﬁ' sgéruégxs?g_rlf’ngleagent Q
In this enmbodphemaceutited faing rcoprarises chistppatticles 9 oA fsplérany migeppattigles of

m croparti cl egebaGRFUBSHaD kY aRABRNCQ @&ﬁn@%&iﬂsl?,ciaicf hRFbfaEcIdi L oRar ti cl es
of 30 AP. In anqt herecqenbodj ment of the | mgs{;"u i on; tt%iqlg,har maceutical form
conpri ses ni cFEPar HFeditabygion fis asimijaridensify apg e SRALLY BSIYiNG i scosifier V
and/ or m cpoparti cPreferaily,sthqueghaidring aganQ Qmptises er ablt \contaléng ions

pharmaceutical _form | se t ypes. of -~ cr. i i.e.
m croparticl egapgﬁfe@ﬂg,ci&ﬁnméé gﬁé#?gﬁgg t@% %\?)i %c%@?ﬁ?e% al?\xgsaéré P?néf%?%lﬁart icles
of sequest eri Brgapigaens ofoppasitopelarilide thaofdkadP imsolutfogr ¥ithe ABisaggaipniageousl y,

these m cropafdrifieIRUEHR Shibslefihg ﬁ%&@ Glesthprisesah QRgaantdcation] Mkeddl density
and are inseparable from org][e9 a?o her. by %:e%élnq .. I,nog first variant,
t he phar maceuffo%oTAJPHUE B6req 'an‘kF\fi‘S?’HEt elsih gatonicRBe Msgiwogoieerted to
a dry fornow séguesteragiaget Q edngaises of orpdnic Afdbnvhi ch can be adm ni stered by

sni ffing. In r . eyt i . . rding to

t he invention car_mg?r Egaq@g%végtgg%%lga%ﬁf %jgg% a Igﬁfog mm{/\ng{nﬁ}]?rﬁnfg?gg?ate

rel ease of tha&weponen a third variant, the pharmaceutical formaccording to

the inventi on_l@icaRWRsnfaaltRidh b @enelRRSAsuiite B dodiith idef\@hiey

i medi ate-rel ease AP. This vari ant, ¢ be. conbi ned th%@g}gl‘@r t gnd second

variants ref er PBENEOPUBBEE il ) FERRSTHGACoPOIYRCES Shky FROREET 3o or m

cont ai ni ndSnodufliagit® Lk lcmasmkédpalyrtrylicaeids Gtg Carbopely @amPxymétieyl cellulose

modi 1 ed- 1 el easeqafiafaR Mted Rr e bty hethyPHollulols MAMRTRIEEMHRSE
?ln d te-tye tt)lefe

adm ni stered by sni g or to an I mredi ease I njecta orm 15ln a
fourth vari anfid pther Relvsacrhardesi(@ &l alginttenxaniben iR gr M RFDIC) AP RgIRA |
char act eri zed (dulfohdi®tprépylenaglyceln of the AP by chewi ng and/or crushing is not
effective. —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-



In a fifth variant, the pharmaceutical formaccording to the invention is
characterized in that it is devoid of AP antagonist(s). 20ln a sixth

vari ant, the pharnaceutical formaccording to the invention is characterized
inthat it conprises at | east one AP antagonist. Wth know edge of the AP
used, those skilled in the art can easily determ ne the appropriate

ant agoni st (s) . O course, any conbination of at |east two of these
six variants is included 25in the presef? invention (except conbination of
the fifth and si xth variants) Active principle(s) The AP used bel ongs
e.g. to at t he, f ol nﬁf active substances:

anphet am nes ?zfﬁﬂicéﬁgﬁ“@é“““bhr8f“é oé@ﬁ‘%gémm}iﬁltcﬁogl ant i depr essant S, 30
ant i epi | epti cscatigmid palgmers echsashebitosao asd (mﬁh]agahkﬁMW@M%&tﬁldmﬁes

antitussives, panki@h {nﬁor@@c{r%@@ at es, benzodi azepi nes, hypnotics,

| axatives, neuro ept pi at es, chostl mul ant s, psychot ropic subst ances,
sedatives and~®OV ﬁ’ﬂ’rnﬁﬁf’éis Hr?fe‘flﬁgrl&i’g “where the AP is an anal gesic AP (aAP),
it is pref&rablaydﬁxﬁktmmmetéof Even nore precisely, the AP used is

2cetyl -al phac et hyfRertinbfind BEATDRUTHE i A1 SBandt %%Pﬁ&gﬁé‘@@?“y B ado!
al fentanil, ak¢ificpatel aechaggepreaincehep thEtl’irPatfo‘Fath@EP,phfaﬁrég@ fpasic anion
al pha- pr odi neex&b@éareﬁﬁtMQhe A R%ﬂﬁﬁt hylil sidoasisty, such an ion exchan e

al pha- et hyl t hi of ent an i ne, opi ne, t or phanol zet hi di ne,
eyl mor phi eSS Cog R FHSHPRRS SePas ornfcfmwﬁ%sw@n@nn@ﬁ%ﬁe
bet a- cet ylloet hadol In bad¢ @mbbdimepr oflithe investion; niet fund exchatyget gesipr ade. gea

bezi tram de, aggﬁo(;ﬁl‘gt};}?ne/&j{,igglgggg&eyégg&g&y ate, clonitazene, cycl azocine,

cannabi s, ceto one coca, cocai ne, codoxine,
dezoci ne, di rns*noxaét’opne emnbodimeret of| the iventies, thei gropakyossadic G@&Qﬂn@ﬁcbﬁlgﬁe

dext r omor ani deesird@xt b@@rgoraomwtmeof dargaedis neﬂ'iﬁﬁ UdnEéHeadU@

i menoxadol . SRcraReeGr  EPHkRbrERT dBT R GRETBRS. et S, ebanol

ept azoci né5 etAlan&ﬂm amG(é{othdmyllei;)rw Domeaﬂﬁ(ﬂt)e\n)eandehdn&kermr phi ne,

et oni tazene, ecgon |

fur et hi di ne, he?m %{1 Y % pgfmﬁh}gé@%pﬁ 511@} %dsgragﬁ%lre%ﬁﬁhg@&m
hydr oxypet hi di*ilkbe pelestag t%ér@ﬁédenw@tvabefﬁtﬂémfédwm@ba}m@ﬁ esPAlMerSREMIngN| | |
| evonet hor phaQuatbxﬂmgrr@mﬁhmm giSuph e vabh en apydiite® prpans (ReWaY phdNBas),

Tet byl iy dr oRISHI BCAE: AT RhRES] R0 %&s@ﬁ*w@r{ﬁﬁ#@%ﬁ{ g0,
met hyl - 3- 2@nt anyI The sapesicringoagent Qein thofgimeof wisineganmivopbe sedsctadyfraphi ne,
nal buphi ne, ngfL&inR& m@ihﬁ&?i?d’ Pé?dfﬂﬁmyﬁgﬁieﬁé/ 96;}62@1%’& or &%r %Qﬁgﬁ&esuch

nal or phi ne, nonnor phi conDr hi ne

nor acynet hadoRS Antberlisy c%é?n’émbﬁé‘f‘eplIﬁgﬁ‘bﬁ%‘)h“bﬁi‘%ﬁﬁaaséﬂé EX MAGTr phone,
papaver etum pbewpdoxone, phenoperl di ne, pronedol, pr operidi ne, propiram
pr opoxyphene, paraft] uorof ent an ent CI ne et hi di ne hena rom de,
phenazoci ne, pheno i ?ﬂgﬁ erB]rge fo l&tﬁ f(‘:"% h g r?ﬁ“ﬁ&ﬁ ﬁlng

piritram @e, mlmﬁ%bfremlnhenolmrmb)amomemlsuclpa&)barhedltmelRB’SédBnhmhmdem)

racenor am de, f pEERRELMBER0f, 25 rem fentanil, sufentanil, thebacon, thebaine,
thi ofentanyl, tilidine, tr| mep erétgl ne, tramadol , their harrrgcol ogically
acceptabl e salts, Lseneresmbodimentetahe inyentionythe peauesieringagemt/Q in the frmioft yr es

t her eof idmeccbdnge mesireistin @dirstfphase sapatate cﬂnongattleast bree senvrehphiace) saidn

conprise at |g 95.%%% tJ.ye one
addi ti onal AP th g&?}% er egggfatr{o%gﬁ%(Q&g%P e%ﬁﬁpgte&%dﬁh ‘gz‘g.ﬁ% AP is
pr ef er abl y0 sel@@t‘éﬁmﬂ reé?ﬁaﬂgfere@mdﬁlﬁ‘)%ﬂﬂ insisEpparicics distind Seam e migphet ani nes,
angr texi CS, NORaioR z&ﬁprsn{gaﬂhelﬂﬁ $a@tl S]?he&ﬂﬁ:to@ﬁlht:l@@bfﬁ&anamﬁd ﬂﬁcﬁdp’&hféﬁ:s
substances, antjparkinson ussi ves

bar bi ¢ ur at es. OhEHUGHTLE aprh oL s BRREF o Aabid 90 L5 pe Ao p e
psychost i mul atthey hammmdwsmgld@tlmmbem,amw@ dgwsiipandvars inseparatriel byrsieyingant i -

ﬁ5idpf lt ammat <2)r7i es, [heifirstPhiefeies Mo dtalrying St R vEnRAl HR seilsirfig
ydrates, 35 agent Q is selected from:



pol ynor phs and isoners, and m xtures thereof The follow ng may be
menti oned anong the anti-inflanmmtory active principles that can be

envi saged: i buprofen, acetam nophen, dicl ofenac, naproxen, benoxaprofen,

fl urbi profen, fenoprofen, flubufen, ketoprofen, indoprofen, 5 piroprofen,
car prof en, oxaprozin, pranoprofen, mnuroprofen, trioxaprofen, suprofen,

am neoprofen, tiaprofenic acid, fluprofen, bucloxic acid, indonethacin,
sulindac, tolnmetin, zomepirac, tiopinac24zidonetacin, acenetacin, fentiazac,
cl i danac, oxpinac, nefenam c acid, neclofenanic acid, flufenam c acid,

niflumc acid, tolfenam cid d| | ur I‘OXI cam
sudoxi cam i soxI e &R S?ﬁ %lﬁliﬁgsrsn“g %?gﬁ“{ltlf}teé)(r:é()ds P&S $ts, esters,

hydr at es, pol ymr@tnqmltrsoramdc satsrauelsas qm@bmnry(tamrr@gmnhga.ltemamcularly teimethyhor e

preci Zel Y, ht g?etﬁ | gﬁﬁ&o%uﬁf’bﬂéﬁﬁ& dr%e&%hltgﬁlhﬁq:hfdi'ﬁg‘ the g;\ogp cor1r15)r| f,: ng .

oxycodone hydrochl ori rphine_sul fate rphone. hydr.o- chl ori de,

hydr onor phone"R§¢? g’cﬂcldg‘gca%ﬂ?/ B’FCBE‘&%?FE‘SW atr%%& @Fﬁc&éloa s§°hapgsistiny

hydr ochl or § dedepending on tHerpolmt)_rmftbé Aphe invention, the expression
pharmaceuti cal f of nyL %) ﬁﬁfér%dqﬂ%ro%t 992 %%utt guWe %ﬁ@?ﬁues’tenﬁ

veterinary or dietetic I ons i'cu are e conpa%sed.
According to agﬂﬂtﬁeﬁfthctthfsonﬁeatures the |nvent| on reI ates to a formulation

which is char aceﬁeegtfoz@@ actfulé bﬁfon' dxcIERAPP FsBE AndoeR]téf HipebyAafbeﬂaté@rmgptl cl es

(coated or un parti pa |cI
U ocosi f1er) ot padbgrERBubertis 3o hpbiris 0GB P HEESRE Dorer el Goo <o
1, 000, 000land(lpml,ammmmsm&po‘em(hemmbwmsomoﬁwooo to 500, 000

m o1 opar i ol eS.ud te oG35l Aol G ARRIELOhudhe® ABFIER Lieuyent i on

rel ates to a phar naceu orrru risi

popul ati ons ofAnhsHiteRAP: dyaberlite IRB6D{Rokm a%?‘éasg@ﬁéll%@w&ﬁ%%épﬁ‘g)

di sti ngw shedaﬁdﬁmuggﬂha@@ﬁ b,génmg,qpi'qghﬁloﬁlel ease kinetics and/or the AP they
contain. 30Wthout inplying a limtation, it nust neverthel ess be enphasized
that the pharmaceutical formulation according to the invention is of

particul ad5val ue i fih¢ haourit tof egemt Qaik @ddptel Hyothoseadkilled Si thgl agt bjacdlguladngl dose

conprising from a?&%g’é 8r RAR AABe %q& chg?or t;?cah?ér pa'rt"tﬁ4 th@ﬁ(%g ot NP &adiR

m CI‘OpaI’tI cl es eously, g arnmaceuti ca
formul ati on cahﬂwgiltn@neoélif@omﬁuek of s etrmaaé@ntée@a}s pagbledo cr@pleyvent i on

is in a gal eniedlghfArF farshé @cﬁﬁaﬁﬁin a@duithe fise QAR in B&ummrﬁéinwﬁ&la]hltets

(advant ageous i spersi.bl.e nout.h toma us ensi ons,
syrups, recong%{}}? ﬁttﬁﬁldgs%ef}seag oﬁ’e eé’%eorfoihcén‘i:fe %éjﬁfa@&'\q © aI’nou Tt may be
i nterestidf teequestsringragentd) arsulfﬁmettQ&nmplcap&dieeA,P wrthe smtdashie sane tabl et or

one and the sane powder, at |east two types of coated mcroparticles of 5 AP
whose rel ease kinetics are dlff rent but within the framework characterlstlc
of the invention. Inone vans, {bpBRFRasetcel MR Fary dlioabics MOBORING To (Gt he
coated m cropabldt;| es descri bed above for the manufacture of novel
pharmaceutical fornulations, 10particularly (but w thout inplying a

limtati on) for the therapeutl c treatnent of pain.
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.



The invention further relates to a nethod of therapeutic treatnent which is
characterized in that it consists in adm nistering the pharmaceuti cal

formul ati on as defi ned above to the patient. The invention further
relates to a method of therapeutic treatnent which is 15characterized in
that it consists in ingesting the pharmaceutical fornulation as defined
above according to a given dosage. The invention further relates to a
met hod for the therapeutic treatnment of2pain which is characterized in that
it consists in admnistering the pharmaceutical fornulation as defined above
to the patient. 20The inventian further relates to thod for.the

ther apent ot AGTAZDSDF AF ATHAPRTCIASah TORR S B pR el frsiliisi st i n
i ngesti ng t hedatsay amcae insemkabledromibad amotheaby slefingned above according to a

gi ven dosage, the AP used conprising at |east one painkiller, e.g. an

anal gesic. 25The invention further relates to a nethod of conbating the

ni suse of AP whi chin afigshygrieat g phammacputicalform according tor the gystian apnef i n usi ng

a phar macest i galcoh@rivda® gedry Mofn a0V Bnmediate relddte dfmwenAP arhiftuichhee rel at es
to a nethod of ,conbat ib&%ﬂﬁge m suse of AP which is characterized in that it

consi sts esseATPRISER Wy, in a pharmaceutical 30 form coated
m croparticles of MPafsecondudiifnte ther phapmaceutadal foren ARording tb thecmugdioni cl es

naving a coat Lagol GYeh&Balo 10l SLuBRSHAESH MemRL eds behease of the AP anc

si mul taneously 1 nparts crushing’ resistance coated mcroparticles of
AP so as to avoid M duid varignip ks phatmaceutieal | fopm taceerding; toc Bhsi myverriop\/p)

capabl e ofjopr ey@prises ghodifled-3€1e4se APOAndt dpioddily G@iHediartadlchsd AlNe TEiRAafisht
m croparticles of AP.so a

S..35t voi.d m suse. 2 Advant.ageousl y, the
Coat (g | ayer ires miinsd gy e ddAfa SedOpd Hiptinisi8pad g ooV SEGLHERYT L,
above. The i nent inom phaimbactidicelx formi enmthinimg encdifiedrélpashyAPread simwfedisbee Exanpl es

5 below, givep;sl ﬁ.‘P}’ﬂQ%n&ﬁﬂed?xfele%%el .gﬁtcéxﬂltoi 9@cod’éf@11t€d‘t(??§f {itg'rfgnﬁ whid%an

under st andi ng_of the 1 nvent|on an enmonstrate its rent enbodi nents
and/ or rmodes 8f ISty SnifHRg orde apanmediate-releasginiecaple{ermh gy ant ages.
Descriptias of thelfhgoureSvatant, the phabhgdtittall femomsordig @ the dlvdhticmnispr of i | e

the i cr opar t PSR e, ipracn 37 e hr Ry Shfaing R i Ritisctdl e on
profile in aneffectivetro reference test (% dissolution D as a function of tine
T) on the m cropari gl VdrakkamPpRarkraceutical TR ERBRAE G0 he (REniidal £P) (¢) (d)
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-



Figure 3 shows photographs of the contents of a capsule according to Exanple
3, observed with the naked eye (A) and under an optical m croscope (B).
Figure 4 shows the release profile (% by wei ght of aAP as a function of tine
in hours) of mcrocapsules in 0.1 N HC1L (Exanple 8). 20Figure 5 shows

phot ographs of the contents of a capsule according to Exanple 9, observed
with the naked eye (A) and under an optical mcroscope (B). Figure 6 shows
the release profile of crushed m cropargécles (blank triangle) or intact
mcroparticles (ailled square) of Exanple 9. 25 Exanpl es The reference
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HCl) are crus nt met hods represeén &lp ferent possibBle ways
of msuse: 15K8 bwderreushleﬁglowhjaf ouefeptariy,  Jevemgthorban,. 1 Jeyopsrastidsns) wit h
a pestle and I[asybplﬂ:ha@B&}plﬁdn) lébarplkayiopr emeptigngd, t inid@sridiaé We eietdzé€ingpoons,

E)f/) ug?/ngsiang 0?1}% ne) ﬁm&@y%ﬁ @18Edtahsyg}omor;ghme mH?ha ph@nlﬁgtgdrﬁetfl}% :3- UsA), (d)

thlofentanyl methyl-3- fentanyl metopon, moramide, morpheridine, morphine,

myrophine, nalbuphine, narceine, nicomorphine, norlevorphanol, normethadone,

nalorphine, normorphine, nicocodine, nicodicodine, nicomorphine, noracymethadol,

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,



20The rel ease profiles of the crushed mcroparticles are shown in Figure 2.
The release profile is determ ned under the conditions of the reference
di ssolution test. The rel ease profiles of Exanple 1 (intact
m croparticles) and Exanple 2 (crushed mcroparticles) are simlar in terns
of the test for the f2 simlarity factor 25 (f2> 50), calcul ated as
I ndi cated by the FDA (CGuidance for Industry SUPAC-MR Modified release solid
oral dosage forms, p. 32). Thus cRushing has little or even no effect
on the rel ease of the oxycodone fromthe mcroparticles. 30 Exanple 3:

ear ance of he con 0 apnsul e aceording to the invention 200 ng of
ﬁ?gropartlcle IB“QBQ?eéPE %&andﬁnﬂ%- fief Sga dose of 80 ng of oxycodone HC1)
are mxed with theTheolfolpniing mays@@smmt@n@i agongrgho fankiinflaeimatry (#8pdle oxypr opy|

cel lul ose / Aqpgdiids thaOcaiBheOdnvi Q%éﬂol%u @Q&téﬁﬂ&ﬂlﬁén(cﬁ@l'o%na@%aﬁ&% ene oxide
/ Dow) and 20 of tgg’f uarwg 180 /c revi ousl Sieved to

bet ween 100 aRdO&#RIC e e EROPRIER &Eeé‘d ,kEthrogenS, 3 oBr »atin
capsule. 5 p1r<Fprgf3ﬁe Grpofens  pXupkeXin, aprsndrofefie m@r{@bﬁﬂélﬁ QlfIO)tabﬂJfﬁﬁ.psm e,
observed with r t o} B
chown' 1 Fi gurprpuigeBid tapfRidhic'RIE 0 o/OF MERNAGECRRREAR . °0r
active princi pnln,admdtqlmetmn EOTOFIMIAE,| dloema@f zxdp@@@smf | aemetgein; fentiazac,

l Bfll st gggl Sh@l?iaﬁac ok,%@oo%ﬁéla%l@)i%ﬁ' ﬁﬁ{%%arﬂl@ akiae fafaiaRr Al whunkit ggr et 3( B%
obt ai ned by o |ca[ m Cr oS, n scal e re are on wo distinc
o e on. SRl 25 BYMGRE. Gl S 3 Ehin, aorEay SaPET bR
oxycodone 16iCl pkamhacuolagicligracceptabke safts,testorsy hydrates, fpobymsorplarmhddsontdng aad her hand
r od- shaped pamﬂt‘? &e&% a 3rd viscosifier. Gven the very small size of

t hese particles out 2 mm), they cannot be separated from one anot her.
15 Exanple 4: Test for syri nge extraction of a formaccording to the

i nvention Even more precisely, the analgesic AP used is selected from the group

comprising oxycodone hydrochloride, morphine sulfate, oxymorphone hydro-
15 chloride, hydromorphone hydrochloride, hydrocodone hydrochloride and tramadol
hydrochloride.

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



200 nmg of mcroparticles prepared in Exanple 1 (i.e. a dose of 80 ng of
oxycodone HCl) are mxed with 90 ng of Klucel HF (hydroxypropyl cellul ose

/ Aqual on), 20 ng of Pol yOx WSR 303 Sentry (pol yethylene oxi de Dow and 20 ngy
of Xantural 180 (xanthan /cpKelco) previously sieved to between 100 and 600
20pm The whole is incorporated into a size 0 gelatin capsule. The
capsul e i s opened and the contents are crushed according to Exanple 2(a)
with a nortar and pestle and then m xed28or 10 min with 2.5 m of extraction
liquid at anbient tenperature or at the boil. The solution is then taken up

with a 2.5 mM syringe th, an 18Gn e throu otton ol serving as a
fCer. “The 26SHstR b Sy RBadsb TaRpusb it i aPuf 3 aR0wd By P < or "o
and i s shown buspataivine, syrups, reconstmblb@wpewtmamwdm, andehplsilesbser ved (<20% are
total ly dissuasivey fn?zfgclf:églﬁtgf&ﬁr%l torﬂnﬁuiﬁ%'hé andffle Easﬁ@pdp@ulé onx%ﬁ& tﬁe%améyr' nge

extraction of a form to the i nvention

m croparticl e& bt op apeand WeE%aFerPé’d% fj legst two &6’%0615038‘61 Iﬁtf“?i’fa“@}ﬁ?coédone HCl )
are m xed @it APloELsEGeledse King6ied aeriEfe(réiNmowmmwfra@abd,rulcaslactépmwaifon) 50
ng of Pol yOx Y\BR 30 Sentry (polyethyl ene oxi de Dow) and 30 ng of Carbopol
971P (car bone drich). The mxture is incorporated into a 35size 00
gel atin capsul e. The capsule is opened and the contents are

rushed acoordi ng g f GARARLP R MIAQ A TR LAY of e RSl Cnithaklien m xed

for 10 mn with 10 of extraction |1 qui nmbi ent tenperature or at the
boi | . The sol descabed @beysefor A manyfagiure, of liqyehphgwchg@al(\ip AN 8G
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HCl extracted is a hown

ow extr act§on yi of B ropLisR e S586s p Bhsh 3 POMHRAC R it ene f
m susers. 10 Ekamidreedin hebit cbm«stsyramgmstemgrtécu)hamagﬁfutlaalffgmmnlam@sdl ng to
the i nvent i on gefined abg@qo%eogaug ucel HXF (hydroxypropyl cel lul ose /Agqual on),

0 g of PolyOx WBER 303 Sentr pol yet hyl en e / Dow), f Carbopol
971P (car boner / BFTESBEFRY !ﬂ*i)i%a]i*f’d relptes; 3 mﬁ@\?& ﬂ@rmt&@meﬁv&%@m /1 SP)

are wet - gnanulkhdredderized dn Mhdtrio cofqias ai usgestitigethgr phatth&sutiak frambidn tasr ough a

100- 600 p. mS| e uIt| ng granul es are added to 200 ng
of micropartic %gdﬁﬁgveégggdﬂgtgﬁveqd& e. a dose of 80 ng of oxycodone

HC1) . The whole i sTthmptmnaﬁletheﬁ 19 a@seto 3 methoﬂ @mthq therapawuireatmdmeofcapsul e

i's opened and Iu'ﬂewlﬁél{‘iseéhtm%ct%ﬁf‘edclh"{ﬁﬁqgc&ﬁﬁ@rlﬁi'aﬂﬂurﬁé?erﬁ?éatﬁp IbRardladdutitdit h a
nortar and petle and t mn wth 10 nml” of extraction |iquid

at anbient te kafign as diting a'N’{St%@‘FPa“e?he 20 solution is then taken up with
a 10 nml syo0i nge (WrhéirenticaGurteadicR)es tth raoughod:ﬁtrttbmmmbut&errwtmgltaﬁ‘ a

filter. The a ﬁn&/@(gﬁ i€ %&r&%ﬁr‘?z%pﬂglthg rcao%lgtg in: 1n€ >un %ﬁe R Pé}lgﬁq% W and

is shown in T oW extracti on bsev are
total |y di ssufmulatiboes definedeberie atasdisgtea gmen @ksagqaltlee AP unghesiepeisinge of a

tabl et accor digngag Ond REKIIYENS iaRBnalgesicc. 200 g of microparticles prepared in
Exanple 1 are mxed with 90 g of Klucel HF (hydroxypropyl cellul ose

/ Aqual on), 20 g of Pol yOx V\SR 303 Sentry (polyethylene oxide /Dow), 20 g of
Xant hur al 2180 ( xanThamventtefuethgr, rela@9 tg aahethod 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 | actose (Tablettose /Meggle GibH), 10 g of magnesi um stearate (Brenntag
AG and 30 g of croscarnell ose sodium (Ac-Di - 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 tabl et obtained is crushed
according to Exanple 2(a) with a nortar and 35pestle and then m xed for 10
mnwith 2.5 mM of extraction liquid at anbient 33 tenperature or at the
boil. The solution is then taken up witp9a 2.5 m syringe (with an 18G
needl e) through cotton wool serving as a filter. The amount of oxycodone HCI

extracted is analyzed HPLC.or W and i s sh in Table 4. . The

| ow extraction Vi eﬁggan%g%}s eH‘e(CQEW%aIa%?éﬁ?)o?naW?V’dfosgglbfém)e i RFSBhot ent i al
m susers. Exaamplagd&ineflaboweparti cl es of oxycodone HClI according to the
invention Step 1: Ganules 1615 g of oxycodone and 85 g of povi done
(Plasdone 1(29-32 /1SP) are 10 dispersed in a mxture containing 2052 g of
wat er and 1105 g ofheeimyenion. witlhee explaipadomonescleasly Byemeanst of BoExgmples cel [ul ose

spheres (Asahbelé@s@ien doRlypbySvay bf ifiGa@dior, whi i FREH Atlearigders@hdifg of the _
Anti -crushing. m cropartjcles #Sﬁlﬁ' o{ eBh(*d ctell | ose ésr%thoc | 20 Prem um
/Dow), 81 g of"VFUPGHemepsielff 1{%5.-@ §@boduagsts angor, modes of impIcr ycer ol
hydr oxyst ear agtipfiras wephoits Sifiéten! B&skFygeand 36 g of castor oil (Garbit
huilerie) are solubilized in a m xture conposed of 3105 g of acetone and
2070 g of isopropanol. This solution is sprayed onto 450 g of granul es
(prepared i n Dessyiptipn of theJiguest i ng represents 50% of the weight of the

m cropartijgl e and assures that the is released as shown in Figure 4. The

rel ease profile is.deternined under . the conditions of the referen

i ssol ut Lo test . Eiin| angss i BEioR SERE D Bl Hed Pkl bt Fe

i nventi on 2528BsakfionfD ad & fungtiontdf ¢imesT) ob ke mistbpamtickss epExamyfle Exabte 8, 100 ny
Of crushed and =i ergsgold e bSGATANSA0AL ARl Ko LiERISUORAL B, 70 D

of sieved Pol yox W5 entry (polye ene oxi de), . 3. 0 ghesi um

stearate and $istplypndy ang fytion ?%}JP’P ed‘é}Frogi“F‘FlE%l?f%’f‘aéan%ﬂ:rU ced into a

size 0 geliati ancEpsple2: (F0AS 1 shqn-ioa--Ficyure--5(d)ebasr-ved wi th the naked eye

(A) and under an o 1Iir(:ea d ] Croﬁgt%%;}% ﬁSBQ)f tl;tehe nrtgn?sro %réai gl es, oeri%ctti ve

principle and the ggropar?YV%Ipes PV €co%i F9IePS 8r &: pl"H%li Sa ng%\i €habl e,
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



I nseparabl e by sieving. 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 2 minutes in a nortar and pestle. 5The
rel ease profiles of the crushed mcroparticles are shown in Figure 6. The
rel ease profile is determ ned under the conditions of the reference

di ssol ution test. The rel ease profiles of the intact and crushed
products are simlar. Thus crushing has30ittle or even no effect on the

rel ease of the oxycodone fromthe 10nicropartic|es Exanpl e 11: Test for

Erampre o A capufie Stads O RrEiRARIUR A nCof ARSie o veB ROBHSE &S £hE
contents are 1d§ulamg|grmm1es are Zhami enatedswith tahma(tmmrcmpoadcbfpw geafemluylt hen
m xed for 10 @%1% B%% t(@tﬁ@ce@ 201 PrQhiufx @ﬁ?a Bf EbUl&’oxét(tPﬁg@dn%rﬁV mﬁﬁ@/@ﬁ ature (A)

or at the boi olutlonls up. W syringe

(with either 48P%88 nderfl sastpr qil21& Ee‘éfdlcéﬁm?ﬂlilpbdyﬁ é%t@‘@ﬁr%]@lycgépw ng as a

filter. The ang&aiysahra@xmsmam{@ﬁo g)@fétaﬁ{oed is anal yzed by HPLC or UV and
is shown in Ta ct.ion § observed

ge Tepre 5 ﬂtﬁ Anf X{j@a icropa 1cle D
(<20% are tot aIIy SR8 "R ﬁcgtls 86%% Féﬁ gﬁl‘lg & R ﬁ%ﬁ“& 12: Test
for extracti othapfthe haive pmineiplesis gtleased aperuadboutat doaslishayn ;m Piguexhnplhe 9 into

dri nks RICRPBIUER PUSRRTAG BREAREbAHiofls EPBERESoeldheOBEAAEsaNd Lhe

contents are crushed for 2 mnutes with a nortar and pestle and then m xed
with 100 mM of nonal coholic drink or 50 mM of alcoholic drink as indicated

in the Tahbe PRhmple 2:3€ruskihy estt théomiciparticles Tap owPéodone HCl prepared
according to Example 1
200 mg of microparticles prepared in Example 1 (i.e. a dose of 80 mg of
oxycodone HCI) are crushed by different methods representing different possible
ways of misuse:

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



100 Tap water with 2 g/1 of NaCl 100 pH 1.2 (HC1) with 2 g/1 of NaCl 100
Sprite(r) 100 Pepsi-Cola(r) 100 Sm rnoff Tw sted Apple (5% al cohol) 100
Absol ut (r) vodka (40% al cohol) 50 The solution is then taken up and

t he amount of oxycodone HCl extracted is analyzed by HPLC or UV and is shown
in Table 7. The | ow extraction yields observed, even for |ong
extraction tinmes, are totally dissuasive for potential msusers. Table 1
(Exanpl e 4) % oxycodone HCl extracggd Liquid at anbient tenperature
with the 180 syringe Liquid at the boil

sieved to between 100 and 600 um. The whole is incorporated into a size 0 gelatin
capsule.
Figure 3 shows photographs of the contents of the capsule, observed with
the naked eye (A) and under an optical microscope (B).
5 As shown in Figure 3(A), observed with the naked eye, the microparticles of
active principle and the microparticles of viscosifiers are:
— indistinguishable,
— inseparable by sieving.
In the photograph of Figure 3(B) obtained by optical microscopy (note
10  scale), there are only two distinct populations of particles: on the one hand spherical
microparticles of oxycodone HCI and microparticles of two viscosifiers, and on the
other hand rod-shaped particles of a 3rd viscosifier. Given the very small size of
these particles (about 0.2 mm), they cannot be separated from one another.

15 Example 4: 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.



Tap water 0.2 1 Water/ethanol (60/40 v/v) 3 8 Ethanol 18 1 Table 2 (Exanple
5) % oxycodone HCl extracted Liquid at anbient tenperature with the
180 syringe Liquid at the boil Tap water 1 2 Water/ethanol (60/40 v/v)

32

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 solution is then taken up with a 10

ml syringe (with an 18G needle) through cotton wool serving as a filter. The

5 amount of oxycodone HCI extracted is analyzed by HPLC or UV and is shown in
Table 2.

The low extraction yields observed (<20%) are totally dissuasive for

potential misusers.

10 Example 6: Test for syringe extraction of a form according to the invention
150 g of Klucel HXF (hydroxypropyl cellulose /Aqualon), 50 g of PolyOx
WSR 303 Sentry (polyethylene oxide /Dow), 30 g of Carbopol 971P (carbomer /BF
Goodrich) and 10 g of povidone (Plasdone PVP K29/32 /ISP) are wet-granulated
on a MiPro apparatus. The granules are passed through a 100-600 pum sieve.

15 250 mg of the resulting granules are added 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
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Liquid at anbient tenperature with the 180 syringe Liquid at the boil

1 2 Water/ethanol (60/40 v/v) 5 8 Ethanol 19
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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 amount of oxycodone
HCl extracted is analyzed by HPLC or UV and is shown in Table 4.

The low extraction yields observed (<20%) are totally dissuasive for

potential misusers.

Example 8: Microparticles of oxycodone HCI according to the invention

Step 1: Granules

1615 g of oxycodone and 85 g of povidone (Plasdone® K29-32 /ISP) are
dispersed in a mixture containing 2052 g of water and 1105 g of ethanol. The
solution is sprayed onto 300 g of cellulose spheres (Asahi-Kasei) in a Glatt GPCG1
fluidized air bed.

Step 2: Anti-crushing microparticles

315 g of ethyl cellulose (Ethocel 20 Premium /Dow), 81 g of povidone
(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).

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

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.

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.

% oxycodone HCl extracted

Tap



9 36 Table 4 (Exanple 7) % oxycodone HCl extracted wth the 180 syringe
Liquid at anmbient tenperaturelLiquid at the boil Tap water0.52 Water/ethanol
(60/40 v/v)410 Ethanol 192 5Table 5: Amount of AP extracted (% using a 2.5
m syringe equipped with a 27G needl e (Exanple 11) % oxycodone HCl
extracted with the 270 syringe Liquid at anbient tenperatureLiquid at the
boil Tap waterl Water/ethanol (60/40 v/v)4 Absolute ethanol 140 10 Table 6:
Anmount of AP extracted (% wusing a 2.5 g4 syringe equi pped with an 18G
needl e (Exanple 11) % oxycodone HCl extracted with the 180 syringe

Liquid at anbient te atyreLiquid at the boil Tap water0 Wt er/ et hanol
(60/ 40 v/ V)38 msfedgg%évﬂa%wigﬁe £8RERLs0f,a cApSHlf Preparkg according & (o from
different dri Exsmpk9a function of tinme (Exanple 12)

The contents of the capsule prepared in Example 9 are crushed for 2
minutes in a mortar and pestle.

5 The release profiles of the crushed microparticles are shown in Figure 6.
The release profile is determined under the conditions of the reference dissolution
test.

The release profiles of the intact and crushed products are similar. Thus
crushing has little or even no effect on the release of the oxycodone from the
10 microparticles.

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:



Sol vent / extraction tine 1 h 21 h Tap water 8 <45 Tap water with 2 g/l of
NaCl 8 <45 pH 1.2 (HC1) with 2 g/1 of NaCl 14 <45 Sprite 3 <45 Pepsi-Col a(r)
3 <45 Smirnoff Twi sted Apple (5% al cohol) 23 <45

35
Solvent Volume (ml)
Tap water 100
Tap water with 2 g/l of NaCl 100
pH 1.2 (HCI) with 2 g/l of NaCl 100
Sprite® 100
Pepsi-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




Absol ut (r) vodka (40% al cohol) 24 <45 37 CLAIM5S 1.Oral and solid

phar maceutical form characterized in that: it conprises at |east one
active ingredient (Al), at least part of the Al is contained in coated

m croparticles for the nodified release of Al, the coated mcroparticles of
Al conprise at |east one coating |layer (Ra) conprising: 10- at |east one
filmformng (co)polynmer (Al), insoluble in the fluids of the
gastrointestinal tract; at |east one (8®)pol yner (A2), soluble in the
fluids of the gastrointestinal tract; at |east one plasticizer (A3); 15-
optionally at |east one surfactanta®ed/(Bxarhpler7y cant and/ or a mineral and/or
organic filler (A4), it conprises at |east one viscosifying agent (Vb)

contained in the coated m cropa Jodé}lle ﬁ@fjﬁtﬂéﬁ HQgthTt]hee d Al ,
gl ﬁrﬁ%ﬁﬁ'y

20 wherein said layer ensures m

Irrpal‘ts crushg art+ehes—ot O

abuse, wher ei p2BYPET at | east on (Ra) redpresents Za fraction by

wei ght Tp, ex t;éf'é@lg@n?lr( YHRYVAry wei ght 4 2
ano

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—Coﬁ® 3 <45

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




25 on the total weight of the coated mcroparticles, such that: Tpl5, and’
wherein the coating |ayer (Ra) conprises, in %by weight based on the total
wei ght of the coating: 10Al 90; 305 < A250; 1 <A330; 0 < A440. 38

2. Phar maceut i cal f ormaccor di ngtocl ai m., characterized in that the coated

m croparticles of Al have an average di 3#eter |ess than or equal to 1000 pm
5 3. Pharmaceutical formaccording to any one of the preceding clains,
characterized in that the coating |ayer (Ra) is designed such that it
allows, in the case of crushing, a nnggé%ﬁg rel ease of Al to be nmintained,
for at |least part of the coated mcro | es, preferably at 10l east 40% of
the mcroparticles. 4.Pharmaceutical formaccording to any one of the
preceding clains, in Wiich: 15 (Al) is selected fromthe follow ng group:
non- hydr osollubl e Cxelll sk es@kid vahayeaceet hghtelfoaies ehard/cde rdaddul ose
acetate acrxhhg pol ymers, copolyners of (neth)acrylic acid al kyl ester,
copol yners of acrylic and nethacrylid acid esters 20 carrying at |east one

quat er n&r y -anrricuprdrseis atc dpegtrenrs: ofctalvey |l i(metdyiserty | @@ ,and
Lyl methyl artmon! oef [yl MeLAET VLT e (HY OTAfe 1 o POLYNL Y850 ALeS o Gy LRl T
m xtures; 25 p
microparticles for the modified release of AI,
- the coated microparticles of AI comprise at least one
.coating layer (Ra) comprising:
10 - at least one film-forming (co)polymer (Al), insoluble
in the fluids of the gastrointestinal tract;
- at least one (co)polymer (A2), soluble in the fluids
, of the gastrointestinal tract:;
- at least one plasticizer (A3):;
15 - optionally at least one surfactant and/or lubricant
and/or a mineral and/or organic filler (A4),
-~ 1t comprises -at least one viscosifying agent (Vb)
contained 1in the coated microparﬁicles of AI for the
modified release of AI,

20 wherein said layer ensures modified release of AI and
simultaneously imparts crushing resistance to the coated
microparticles of AI to avoid abuse,
wherein said at least one coating layer (Ra) represents a
fraction by weight Tp, expressed in % by dry weight, based

25 on the total weight of the coated microparticles, such
that: Tp =2 15,
and wherein the coating layer (Ra) comprises, 1in % by

weight based on the total weight of the coating:
10 £ A1 £ 90;

IN

30 5 £ A2 £ 50;

1

IA

A3 £ 30;

o
IA

A4 < 40.



(A2) is selected fromthe follow ng group: nitrogen-containing

(co)polynmers, hydrosol uble cellul ose derivatives, polyvinyl alcohols (PVA),

30al kyl ene pol yoxi desc pol yethyl ene glycols (PEG, _ and their m xtures; -
39 (A3) is selected fromthe follow ng group: cetyl alcohol esters,
glycerol and its esters, pht hal ates7®5 - citrates, sebacat es,
adi pat es, azel ates, benzoates, 10 - vegetable oils, f umar at es,
mal at es, oxal at es,
2. Pharmaceutical form according to claim 1,
characterized in that the coated microparticles of AI have
an average diameter less than or equal to 1000 pm.
5 3. Pharmaceutical form according to any .one of the
preceding claims, characterized in that the coating layer
(Ra) 1is designed such that it allows, 1in the case of
crushing, a modified release of AI to be maintained, for
at least part of the coated microparticles, preferably at
10 least 40% of the microparticles.
4. Pharmaceutical form according to any one of the
preceding claims, in which:
15 (Al) is selected from the following group:
— non-hydrosoluble cellulose derivatives, ethylcellulose
and/or cellulose acetate
— acrylic polymers, copolymers of (meth)acrylic acid alkyl
ester, copolymers of acrylic and methacrylic acid esters
20 carrying at least one quaternary ammonium group, copolymers
of alkyl (meth)acrylate - and trimethylammonioethyl
methacrxlate chloride,
— polyvinylacetates,
— and tﬁeir mixtures;
25 |
(A2) 1is selected from the following group:
- nitrogen—confaining (co)polymers,
— hydrosoluble cellulose derivatives,
— polyvinyl alcohols (PVA),
30 - alkyiene polyoxides,

— polyethylene glycols (PEG), -

— and their mixtures;-



succi nates, 15 - butyrates, cetyl alcohol esters, triacetin,

mal onat es, - castor oil, 20 - and their mxtures; (A4) is selected from
the follow ng group: anionic surfactants, and/ or non-ionic
surfactants, preferably fromthe 25 fol]ow ng sub-group: polyoxyethyl enated
oi |l s, polyoxyethylene-polyoxypropylenes%opolyners, pol yoxyet hyl at ed ‘
sorbitan esters, polyoxyethylated castor oil derivatives, 30 - stearates,
stearyl fumarates, 40 - glycerol behenates, talc, colloidal silica,

titaniun}oﬁ%@?’iEEQQQ%E%ghof&%ﬁ’tﬁge%EQQBMQng group:
. — cetyl alcohol esters,
— glycerol and its esters,
— phthalates,
5 — citrates,
— sebacates,
— adipates,
— azelates,
— benzoates,
10 - vegetable oils,
— fumarates,
— malates,
— oxalates,
— succinétes,
15 -~ butyrates,
— cetyl alcohol esters,
— triacetin,
— malonates,
— castor oil,

20 — and their mixtures;

(A4) is selected from the following group:
— -anionic surfactants,

— and/or non-ionic surfactants, preferably from the

25 following sub-group:
— polyoxyethylenated oils,
- — polyoxyethylene-polyoxypropylene copolymers,
— polyoxyethylated sorbifan esters,
— polyoxyethylated castor oilrderivatives,
30 — stearates,

— stearyl fumarates,



m crocrystalline cellulose, kaolin, alumniumsilicate, and their m xtures.
10 5. Pharnmaceutical formaccording to any one of the preceding clains,
characterized in that the viscosifying agent (Vb) is a pol yoxyethyl ene
havi ng a hi gh nol ecular weight of 1 mllion g/mol to 8 mllion g/nol
suitabl e for 15increasing the viscosity4®f the extraction liquid so as to
counter abuse in particular by the injection route. 6.Pharnmaceutical form
according to any one of clains 1 to 4, characterized in that the
vi scosi fyi ng afent #éfg is 20sel ected fromthe foll ow ng groups of polyners:
pol yacryliC a&t¥scH HeThayeFi vatives, and/or pol yal kyl ene glycols,
and/ or polyalggkgne oxi des, and/or polyvinyl pyrrolidones, and/or 25gel atins,
and/ or pol ysaccharides, cellulose derivatives, and their mxtures,

— colloidal silica,

- t%tanium oxide, magnesium oxide,
5 — bentonite,
— microcrystalline cellulose,
— kaolin,
— aluminium silicate,
— and their mixtures.
10
5. Pharmaceutical form according to any one of the
preceding claims, characterized in that the viscosifying
agent (Vb) 1is a polyoxyethylene having a high molecular
weight of 1 million g/mol to 8 million g/mol suitable for
15 increasing the viscosity of the extraction liquid so as to

-

counter abuse in particular by the injection route.

6. Pharmaceutical form according to any one of claims 1
to 4, characterized in that the viscosifying agent (Vb) 1is
20 selected from the following groups of polymers:
- polyacrylic acids and their derivatives, and/or
- polyalkylene glyéols, and/or
- polyalkylgne oxides, and/or
- polyvinylpyrrolidones, and/or
25 - gelatins, and/or
- polysaccharides,
- cellulose derivatives,

- and their mixtures,

30 7. Pharmaceutical form according to any one of the
preceding claims, characterized in that it comprises at
least one sequestering agent (Q) suitable for forming a

complex with the AT in solution.



307. Phar maceuti cal form according to any one of the preceding clains,
characterized in that it conprises at |east one sequestering agent (Q
suitable for formng a conplex with the AT in solution. 41 8. '
Phar maceutical form according to clai m% conprising mcroparticles of Al
salt and mcroparticles of distinct seq ]esterl ng agents (Q. 9.

Phar maceut i cal f ormaccor di ngt ocl ai n8, characterized in that said

m croparticles have a simlar size distribution, a simlar density and

‘cannot be separ atpgd ff %@u%%%%lOtﬂ?;%rm bé’ccscﬁ:;r ac' NG Eglﬁm Phar tdGa form

according to any.one of clains 7 to 9 erize n tHat t
sequesterlnguagﬁmﬁrﬁ@phaannfséﬁ aad4l targk| mttedpdroncidbe dedﬂMUﬁp@#oup: -
ani oni c org%ggueg%erln uc% s%ﬂeun1dodecyl sul phate or sodi um docusat €;
15 - ani oni ¢polyirers, sﬁ%ﬁ%%ﬁ%th% it hacryl ate nmethacrylic acid copol yners,
crosslinked polyacrylic acids, carboxymethyl cellulose and its derivatives,
crosslinked carboxynethyl ceIIquse and its derjivatives and other

pol ysacchar i%des, FHRPRCENS 1§83 col BT nat 8CE8EAPRGnat 6 201 2ABno-

pol yval ent %ﬂéﬁ&cﬁ%ﬁﬁ&é? O ueHEPNaLey, fidrd L5 1 AceS ah§de %akﬁwmﬁéﬁ
gl uconates, succinates, phosphates, glycerophosphates, |actates,

trisilicat e§lzfelmaimfetslb@dllqmt es? behnrbhae, §9T1i5(1:1]h/at esd t sannmtes be
sul phonani deg, .acesy @}%@F%a SOth%q:p%ry c«.}%eﬁtﬂ aci ds, such as acetic,
d

succinic, ci trp C, stearic, i'C acid salts and auto-emul si fying glyceryl
nono- ol eates; -° pol yam no aC| ds proteins or peptides, such as al bum ns,

caseins, . gl uI| and enzyne O - and their mxtures. 42 11. ,
Phar maijeq.xti gg‘ ?'lr?n lr?gﬁt of%fﬁtﬁl T Y af hs27Yt 678, © %hfglm,ﬂzed in
that the Sewsgﬁfld”l&r%gﬂﬁrl(z@d CONpPrdrsas ansaldefadwcdechd r agehbe @l | owi ng

group: cationic salts, in the formof acesul phanes, acetates, 5
adi pat es, bEPIPRIEET A ordt 68 1at60 (fé§“b|tthreatfé7sllowmg group:

— anionic organic salts, such as sodium dodecyl sulphate
or sodium docusate;

15 - anionic polymers, such as methyl methacrylate

V methacrylic acid copolymers, crosslinked polyacrylic acids,
carboxymethyl cellulose and its derivatives, crosslinked
carboxymethyl 'cellulose and 1its derivatives and other
polysaccharides, propylene glycol alginate (sulphonate);

200 — mono- or ©polyvalent salts, such as glucuronates,
citrates, acetates, carbonates, gluconates, succinates,
phosphates, glycerophosphates, lactates, trisilicates,
fumarates, adipates, benzoates, salicylates, tartrates,
sulphonamides, acesulphames;

25 — saponified fatty acids, such as acetic, succinic,
citric, stearic, palmitic acid salts and auto—emﬁlsifying
glyceryl mono-oleates;

— polyamino acids, proteins or peptides, such as albuiins,
caseins, globﬁlins and enzymes;

30 - and their mixtures. -



fluorides, fumarates, gluconates, glucuronates, glycerophosphates,

hydr oxi des, iodates, iodides, |actates, oxides, phosphates, trisilicates,
salicyl ates, succinates, sul phonam des, tartrates; 10 - organic cationic
salts, such as quaternary anmonium salts, such as tetradecyl trinethyl

ammoni um brom de or benzet honium chlorit®e; cationic polyners, such as
chitosan and copol yners of acrylic and nethacrylic acid esters; 15 -
pol yam no acids, proteins or peptides; and their mxtures. 12.

Phar maceut i gl f%ﬁ‘rﬁ%%%@iti@%; T (?g%%erg{iélgj Al 418,,{y 1 0. ghanagherized in

t hat the sequestéring agen from “anionic organic salts,
such as soditom gpdetylrastlephiatel oin sddhiatm doe usaicete s teatiinoni ggengani@ salts,
such as quaternar.y ammnié;im sa cid _cati on-exchange resins

lLts; 25 - st ly-
or strongl y-d8 & 6nS 5h§ﬁ&§%¢§§i ﬁ§,°%b%£‘%?§%é&gofq&ntgh8rﬁ&péri ty of the

Al 13. Phamaceut calidor m Acepedingd 0o ANY ca881 Bhakkdl Muck b,
characterized in that the sequestering agent Qis 30selected from

st rongl Y- agidd pedtcison- exehadgecs esi m redattiesir ntikioredeswhewith@tAls,i s
cationic; - _.sgrongly i ni_on-exchan resins and .hej ! es,
when t he Alﬂﬁlgral%eg’di c. 14 %aaer%rrgdeuti cg’ﬁuggpr%%zegdor di n&tjtugd‘%noylﬂa)éctneg’of ]
claims 7 5 dlycE}opthaphetiters,zad/drostidds t heodegeest epdigeagerntadt@tdss in the

form of coated or uncoate rricroFart"cI es which_can o% be separ.ated fromthe
mi cr opar t | QPe<iSg ANOSPhAtEes pLot ARt LHER C3F | SPATAELEFaRNg Th GRV 6e of t he
10pr ecedi ng@lpHomamildest, hen réarpikissi ng at | east one excipient in a free
state. 16. Pharnmaceuti cal formaccordi ngtocl ai ml5, characterized in that the
exci pi dft s salgectied teoArnhe 15agtdup ORI A% ngluHte XY urAMSTOEEIUAL e,

gl ycerol p it ost t i xide, I |y :
pol yet hyl e?lgéarﬂg S;icogg{éﬁpgafsy\r/r?%gﬁagggggolijlelsr% i L%ﬁbé)r%'%nggtgg% s?lgétlrﬁli%e acolrd,
mai ze st ar denzealhowmurc@hlleirdale;silica, zinc stearate, nmagnesi um stearate,

stearyl fumarate, and ,
— cationic polymers, such as chitosan and copolymers of

acrylic and methacrylic acid esters;
15 - polyamino acids, proteins or peptides:;

—~ and their mixtures.

12. Pharmaceutical form according to any one of claims 7
to 9, characterized in that the seqﬁestering agent (Q) is
20 selected from:
— anionic organic salts, such as sodium dodecyl sulphate
or sodium docusate;
— cationic organic salts, such as quaternary ammonium
salts; » -
25 — strongly-acid cation-exchange resins or strongly—basic'

anion-exchange resins, according to the polarity of the AI.

13. Pharmaceutical form according to any one of claims 7
to 9, characterized in that the sequestering agent Q is

30 selected from:

— ' strongly-acid cation-exchange resins and their mixtures,

when the AI is cationic;



20m xtures thereof. 17. Pharnmceutical formaccording to any one of clains

7.to 16, conpri sing: m croparticles of viscosifying agent (Vb), or
25- mcroparticles of sequestering agent Q or mcroparticles of
vi scosi fying agent (Vb)and microparticles_of sequestering agent (Q, t he

m croparticles of the viscosifying agenf3(Vb) and the microparticles of
sequestering agent (Q being distinct 30 fromthe mcroparticles of Al. 44
- mcroparticles of Al, as well as mcroparticles of viscosifying agent (Vb)
or - mcroparti clfs of Al, as well ﬁs rri,crogarti cl %Stf .segq%estteri ng agent
(Q or 5- mctopaPet¥IRISHE ANICHSCHENPNEE RPELBafCcltES 16t Wi EHEiFyi ng
agent (Vb) whas weld ags il emaparild.cl es of sequestering agent (Q, . said

m croparticles having a simlar size distribution, a simlar density and
cannot be separated from each other by 10 screening. 19. Pharnaceuti cal

form accordiqjng t ( f..th 1 Ngy-cl ais, aract eri in that the
" Al used is égrec?ggq%ﬁgﬁﬁFﬁgaérgﬁgaggﬁg%ﬁgﬁﬁggﬂgi %ﬁghéﬁgngﬁegg%f?% 7
narcoti ¢s, dmallgesiahs,raart@mrdxiege nirnc & hadnttihde preessarites; i rantagepit e@)i dss

cot i €5, & gerinoshaimteps neicEpit e is1
ypnoti cs. AU BPEpErEE.  Opi rey < pegt n o AN L ChOyRRBE FOBE ¢ ‘GUHSGL ances.

and m xt ur esanmeredle s2ard@edPiFaioieeid nddrdemmiadesr dim@a .o any one of
the preceding clains, characterized in that the Al. used is selected from

the group constituted by oxycodone

hydrochl ori de, norphi pesihRhaLE, 0X¥aRr PHERE LAY drechheyi dene hylr ommygphone
hydr ochl ori de, hydrocodone hydrochl ori de, tranmadol hydrochl oride and

m xt ur 89 t h@reseding 21clPhms macdumutd@lr f oeampeedidPng ato ahgadhe ome he

30precedinge d?p ht,g%a%a%&%gAg%ggglthat it is devoid of antagoni st
agent (s) of the :

16. Pharmaceutical form according to claim 15,
characterized in that the excipient is selected from the
15 group consisting of: calcium stearate, glycerol
palmitostearate, magnesium oxide, polyalkylene glycols,
polyethylene glycols, polyvinyl alcohol, sodium benzoate,
stearic acid, maize starch, talcum, colloidal silica, zinc
stearate, magnesium Stearate, stearylfumarate, and

- 20 mixtures thereof.

17. Pharmaceutical form according to any one of claims 7
to 16, comprising:
- microparticles of viscosifying’agent (Vb), or
25 - microparticles of sequestering agent Q, or
- microparticles of Vviscosifying agent (Vb) and
microparticles of sequestéring agent (Q),
the microparticles of the viscosifying agent (Vb) and the
microparticles of 'sequestering agent (Q) being distinct

30 from the microparticles of AI.

18. Pharmaceutical form according to any one of claims 7

to 17, comprising:



45 22. Use of mcroparticles as defined in any one of clains 1 to 20,
t he manuf acture of pharnaceutical forns. © 23. Use of mcroparticles as
defined in any one of clainms 51 to 20, to give a pharmaceutical form
containing an Al and having properties to avoid the abuse of said Al.

10

15

20

25

30

44

- microparticles of AI, as well as microparticles of
viscosifying agent (Vb) or
- microparticles of AI, as well as microparticles of
sequestering agent (Q) or
- microparticles of AI, as well as microparticles of
viscosifying agent (Vb), as well as microparticles of
éequestering agent (Q),
said microparticles having a similar size distribution, a
similar density and cannot be separated from each other by

screening.

19. Pharmaceutical form according to any one of the
preceding claims, éharacterized in that the AI used is
selected from the group constituted by amphetamines,
narcotics, analgesics, anorexigenics, antidepressants,
antiepileptics, antiparkinsonism substances, anxiolytics,
barbiturates, benzodiazepines, hypnotics, neuroleptics,
opiates, psychostimulants, psychotropic substances, and

mixtures thereof.

20. Pharmaceutical form according to any one of the
preceding claims, characterized in that the AI  used 1is
selected from the group' constituted ° by oxycodone
hydrochloride; morphine sulphate, oxymorphone
hydrochloride, hydromorphone hydrochloride, hydrocodone
hydrochloride, tramadol hydrochloride and mixtures
thereof.

21. Pharmaceutical form according to "any one of the
preceding claims, .characterized in that it is devoid of

antagonist agent(s) of the AI.

for
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22. Use of microparticles as defined in any one of claims

1 to 20, for the manufacture of pharmaceutical forms.

23. Use of microparticles as defined in any one of claims
1 to 20, to give a pharmaceutical form containing an AI

and having properties to avoid the abuse of said AI.





