ANTI - M SUSE M CROPARTI CULATE ORAL PHARMACEUTI CAL FORM Field of the
invention 5 The present invention relates to solid mcroparticul ate oral
pharmaceutical forms whose conposition and structure make it possible to
avoid m suse of the pharmaceutical or veterinary active principle (AP) they
contain. The active principles (AP) in question are pharnmaceutical or
veterinary AP, 10 for exanple those classed in the category of stupefacient
products, anal gesics or narcotics. Msuse of these pharmaceutical active
principles can give rise to drug addiction behavior. In terns of the

b7 inci pl e and a N VeHISUSERECROBRRIM LIS RN PO AR AICAT T, -

pharmaceutical formis understood in tEORM of the present invention as
meani ng any formin which the AP is contained in mcroparticles snaller
than 1000 m These particles containing the AP can be coated mcroparticles
for nodified F&l'éag&ed!“"{“ﬁ‘@“AP In the latter case, the nmicroparticles 20
are coatedse.g. with a polyner filmwhich controls the rate of rel ease of

the AP after oral Tﬁdm mn§t r\%;lﬁon rela,[l?ersetg%nltl }rtlcro%a]?tl%ltlate oﬁﬁ gﬁérﬁﬁ&%%u@? The

obj ect of the presen PiSven r'6m bei
m sappropri at éd’nfswhcémﬁomseslmlh@rd stmqu make litepaspiblet ﬁocamsb(llsﬁ)lsmﬂf thei al I y

approved by tphﬁnﬁeémemmet%&mscuh@ahﬁm@mﬁ)%éytdoﬁﬁm I'n other words, the
object is to avoid_the . volunt rﬁN%[ i nvg untaré m suse, of solid al dr ugs.

30 Msuse is nainl yIeALERTBIRIES IH@“?SBP‘F &% guical oryeteringny Ay
behavi or (16r ugorasidingtel those cagged) the lwptegory nifrsalpefaeionaty produdts eatgesids or

subl ection), Ghicig, lrighsd éygegeg% RARGL LIRL ARGBI0Shn EOETIY Pkl L he

di cal reconmen- I'ons fo'car & ness because®of
wsabilities addletmh@ga\mre pati ent . 35 2 In case a. or even in case b.),

persons intendi ng {PtefhSoStBe pragend Bkd16buly, e expression “AP” denotes both a single
active principle and a mixture of several active principles.
15
Microparticulate pharmaceutical form is understood in terms of the present
invention as meaning any form in which the AP is contained in microparticles
smaller than 1000 um. 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

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

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



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

pul verul ent form by crushing so that it can be inhaled or 5 swallowed, - or
convert it to aliquid formwhich can be injected with a syringe or
swal | owed. The preparation of a liquid formfroma solid oral drug involves
an internediate step for aqueous or organic extraction of the AP in
question. This extraction is generally 2receded by crushing. 10 The nodes
of administration by inhalation or injection are particularly suited to
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di ssol ved in vt ui@mctmgmoﬁﬁt@dmehhe desi red dopi ng or euphoriant effects
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fromthe tablets wibh Pigpertionf & diqyidc ey rothssobiio%ré]sé"{goH%’PB’F% anp

crushing the ﬁrﬁé}hﬁﬂla&mﬂemmralqﬂ@u‘sbﬁowed’xtmﬁm of thglArst Qiest@dk@hior wat er
and then waiti cie conpl etely extract the norphine
derivatives, WN<C Llo%ls eger%ﬂgeprﬁcéenéq (be %31 Sorbed. Solid oral drugs can also
be mi susedOby chewlhgmpdes Ocﬁadrglnmmwebﬁm}aalatmonguedwn afierpattisnldrip fuitedal | owi ng

it quickly i nt@ﬁﬁ%%ﬁﬁi&f‘s%e\%&s@ tﬁe@@a@%&ﬁ@vdh[b’ﬁtrﬁél&tlt B&rbl&o%céﬁﬁté iheks
gsom ated wt and cri m nal  behavi

tiye avil
vious. It i § ot A t‘ﬂaﬁ i %%mmfm&rwgaw PYﬁfég?“ g?f“%dé wor se:
the excipi enbﬁtmanmn tiespponist ditanddby drashilg it sfedorrdisolosd &, watafaadt | ons,
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associ ated wi cafr el essness at'i ent aiea res (c), this
can al so Have vemmpdly apdinsagiesstated nIﬂ’éirlefexarrpl e, the chewi ng of

nodi fi ed-rel ease f m e REsePite ireisuald Mdﬁﬂul‘&%@ﬂ&fshﬁdésﬂﬁbl@ Eavi® an
i medi ate-rel %&l%ﬂo tr’rﬁzeThlés aé (t))est t h g%,ngA% beggme i nef fl_epﬁt ive after
a very short ceh FeRERGNE £ rfcf’m\ﬁ/ia?q g XRQEC CSprgp R&r ef ore
clearly a ser iandispipublérivatieal tIn factotdesapesspropdra tft@dtheir tpartiehea cocktail of
vodka with oxycodone, which they easily extract from the tablets with water and
20  alcohol. This process consists in crushing the tablet and pouring the powder into a
glass of vodka or water and then waiting for a sufficient time to completely extract
the morphine derivatives, which can subsequently be absorbed.
Solid oral drugs can also be misused by chewing the drug before swallowing
it, instead of swallowing it quickly in accordance with the dosage instructions.
C 25 The risks associated with addictive behavior (a.) and criminal behavior (b.)
are obvious. It is pointed out that the misuse of drugs by injection is worse: the
excipients can be responsible for local tissue necrosis, infections, and respiratory
and cardiac disorders.
As regards the misuse of a drug associated with carelessness and/or the
30 patient’s disabilities (c.), this can also have serious consequences. For example, the
chewing of modified-release forms of AP before swallowing converts the drug to an
immediate-release form. Thus at best the drug will become ineffective after a very
short time, and at worst it will become toxic.
There is therefore clearly a serious public health problem associated with the
35 misuse of drugs, particularly solid oral drugs and especially those based on



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

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

ant agoni st. The, form cont ai ni . ISk SCL] asi ng
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extract the opioid AP is to release the AP and its antagonist inmrediately
and concomi tagﬁﬂr‘gprﬁﬂﬂn't hereby to limt the desired effects of the

m sappropr$ated opioid. As we understand it, said invention is based on the
use of an aCtH’iﬂr lstubstance ot her than the AP and does not propose, inter
alia, a solution for reducing 20 the inpact of crushing or reducing the

extraction of the AP. Patent application US-A-2003/0068371 describes an oral
ph?r rmC_euzi c?l t hf OPAX@Fi)itatthxBlm 696DEY Sélates @cﬂaﬁﬂhl@fb&ti&ﬂat%oémcpmﬂﬂ@ée?ﬂ@m 0.
ant agoni st o [ \P. (nal.oxone) an elling, agent (e.g. X nan gun). In
particul ar, sg’ir'ﬁi“t ‘i}ﬁ‘td&ﬁ?egésg%‘“éﬁﬁffs?aegiolg"ﬁﬁflsﬁi gtcfcggpé’sse%%r&‘fl?f ‘Z‘Ir]%‘_ﬂﬁ‘ es of AP
conpri si ng0 | aegonseAPx@aanivdifiegurelease o aidipertiales centaiomg @n opoat antagobiased on
EUDRAGHT, RS 39R forhd Edrtfitfhi MARKABAR! N deseritll AGblehsih RACHan oI gENt od as
ving the formulation a v SCosI t such that it cannot be adm ni stered
sal Iy or paPeffidiylgsy thand.Zve, ofne akgemstiAP ovesiapaivd 36 s ThadWequat e
1A obl L gat Oy ) Bt pn cont ans. N0 SnLiGLUShLNG means
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WO A- 03/ 01347 gnfesfelly P8R cthRdntiD NAANREREY it6 @imif @cMdesired effects of the

misappropriated opioid.

As we understand it, said invention is based on the use of an active
substance other than the AP and does not propose, inter alia, a solution for reducing
20  the impact of crushing or reducing the extraction of the AP.

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

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

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



35 conprising an opi ate anal gesi ¢ and an opi ate antagoni st (naltrexone) in a
4 pharmaceutically effective anount, together with a bitterness pronoter
When the drug addict crushes the tablet, the opioid and its antagoni st are
rel eased. The opioid effect is then neutralized. As we understand it, this
system does not nmake it possible, inter alia, to prevent selective
extraction of the opioid with water, without 5 crushing. In general,
resorting to antagonists is not without 4ts disadvantages in respect of the
possi bl e nedi cal risks ran by the users and the risks of inhibition of the
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and a solvent. By varying the different conpounds and the concentration of
the fornulation, the authors state that they are able tg nodify the plasma
profiles of the Apm 6@%?&06§W@n§é§e¥“%ﬁﬁ$ﬁl§ﬂ§¥éﬂﬂpﬁt@ég@ﬁﬁﬂ§“%§sdﬂderstand

it, this referreg oﬁﬁleﬁfo@s\iblélﬂ&dfégl 159Kk Wi BNthe Aserh bt e irldBs of Mhiditioaldfa, m suse
by |nject|on se the viscosity of this formnul ati on drops

t a
sharply with g}?’d?tf’ J;?g&li‘etr?pgﬁgc gf?ecyet hanol . Patent application
US-A-2003A0224051 describes an osnptic formfor the 25 nodified rel ease of

oxycodone. | Thi s opoRShalian 9o allBhsRAMRElRL Rdefif R ralphapiycodone or

gge of its salts, a_sem perneab nbr.ane envel opl ng "east part of the
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oxycodone. Thk:smpm tthé AtPallﬂIaematﬁnqihh@sCohipeseamf@ \datélgm’étﬂutﬂe(hll’gﬂ-@'iseﬁlt?aSIh ly by
i mMmersion in a this
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contained in an Ion change res e resultin resin conplex makes it
solvent. %y varyl%g the dlrt]ferent compounds an the concentratloxgTp of the

formulation, the authors state that they are able to modify the plasma profiles of the
AP (oxycodone base) administered to dogs. As we understand it, this reference

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

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

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

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



35 possible to limt the plasma concentration obtained after m suse by
chewing, 5 inhalation or injection to a therapeutic concentration well

bel ow t hat sought by the m suser. The AP/resin conplex takes the formof a
matri x. As we understand it, no anti-crushing neans is provided in the
pharmaceutical formaccording to said prior art docunent. Furthernore, this
phar maceuti cal form contains no neans for 5 conbating solvent extraction of
the AP. It is therefore incapable of préventing solvent extraction of the
AP, although the extraction tinme is longer than the normal release tine of
the AP. If this oral pharmaceutical formis left | r for 24
h, virtually g'ﬁ?lattl%eorﬂﬁeftéonet§tartlé%r? %eclllilg i?)ncﬁ’%tfaélﬁfl t‘”aelﬁ)‘&ef}’%th?ﬁ?s“ gflt %’Bﬁlg
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i oroparti of oatkus R 3 foP LA W EbnR R A RbED Bl BER K pe o
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acryl ate/ net hyl met hacryl ate) copol ymer; EUDRAG T(r) NE 30D or NE
— a hydrophilic’matrix ‘agent (hydroxyalkyl cellulose) in an amount of 40-65% by

weight;
—an ion exchange resin (particles smaller than 50 um in an amount of 5-15% by
20  weight);
- and at least one opiate AP.
After the incorporation of conventional compression additives, this mixture
is converted to tablets.
This is therefore a macroscopic matrix system comprising particles of ion
C 25  exchange resin complexed with the AP, and an anti-extraction means consisting of a
viscosifier, preferably hydroxypropyl methyl cellulose. As we understand it, this

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

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

35  plasticizer and a lubricant.



40D. This matrix contains the AP (oxycodone), another Eudragit(r), RS PO, a
35 plasticizer and a lubricant. 6 Msuse is prevented by an anti-crushing
means that only involves the rubbery character of the matrix particles for
nodi fied rel ease of the AP. As we understand it, no neans is provided for
conbating extraction of the AP in a solvent nedium 5 As we understand the
prior art, none of the anti-m suse solutions proposed hitherto is
satisfactory, especially in ternms of preventing abusive extraction of the
AP with water, alcohol or other potable solvents. pp~~ 10 Objects of the
i nvention L Under ese .ci rcumsh nces,_ one E.f t he obt'}_letctli1 of t.he ﬁr esent
invention is to oYRFEGAR FHENCH e 4l Aofslishine  hgans e, oy (nvolkssi & obj ect
of the invent irdhbedyschamcter of kisematoy glartetes ifor modilfiedi relepse wi tlse AP15AsTIveUse wi | |
be nade diffi j i : ' ' TfofSRaG G (c.)
CHddrstardit E‘Btm%ﬁgjgm%\%eﬁ fof hl?%]é)éfraf:t%n (ﬁf?ﬁ@ﬁP iRt a)sél? At

referred to above, préfera thout resortihg to su ances, other than
the AP, that n?ffi’@nbapabl e of being pharmaceutically active and hence
dangerous for the users, or even AP inhibitors, for exanple AP antagonists.
Anot her obj ect of the inveniigrﬁii s.to provinogggnovel .solid oral_ drugs whose
20 misuse will be AAJE WdPrtapd the Prigr aph, pone ol She A misuseSORIORT PIPPEF cases
(a.)(b.)(c.) hitkdrier is satisfastajposspseialy an tarfs ef peevehtonggabubiveextethctisn phthei on of

the AP (e.g. ap ampldReiafcbhol dr BitePhiEHIOfoIVAR, Present discl osure, a "long”
liquid extraction 1s an extraction lasting nore than 10 m n. Another object

of the invention is to provide novel solid oral drugs that C 25 prevent

m suse by 1ghor0bjédtgujmee.x‘teﬁlﬁ6ﬁi on and/or crushing. Another object of the

invention is to provide novel solid oral drugs having the follow ng

car acteristics: - under normal conditions of adm nistration, these solid
al drugs have a UnHerthgsewircumstdrices; oné of the objects 2f the esehtonventiogds to any

attenpt at ablb%r\é@m@ﬁ%e[iﬁa%&&@ie%fﬂl@ﬁricﬁpart( e.g. an analgesic) will cause the

drug to be converte o0 a formsuch that, after it _has been ingested, rapid
absorption of theARPhERORIER of theoigventipp ssioRrpyidg, Boyehselidsorp) drugs Whose

15 misuse will be made difficult, if not impossible, especially for cases (a.)(b.)(c.)
referred to above, preferably without resorting to substances, other than the AP,
that are capable of being pharmaceutically active and hence dangerous for the users,
or even AP inhibitors, for example AP antagonists.

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

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

Another object of the invention is to provide novel solid oral drugs that
C 25  prevent misuse by short liquid extraction and/or crushing.
Another object of the invention is to provide novel solid oral drugs having
the following characteristics:
—under normal conditions of administration, these solid oral drugs have a
therapeutic effect for e.g. 12 or 24 hours;

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

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

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



Anot her object of the invention is to provide novel solid oral drugs which:

- can easily be adm nistered to patients who have difficulties in swallow ng
|arge 35 tablets, for exanple seriously ill patients, infants or children;
7 - make it possible to associate several AP in one and the sane dosage
unit, even if these AP are not nutually conpatible and/or do not have the
sanme rel ease kinetics; - can exist in fornms which can be adm ni stered one
or nore times a day and in which it is7possible easily and independently to
adjust the release rate and tinme of 5 different AP. Another object of the
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Another object of the invention is to provide novel solid oral drugs that
make it possible to avoid misuse without affecting the pharmacological properties

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

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

C 25  due to local overconcentrations of AP.

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

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

30  drugs which are easy and economic to prepare.

Brief description of the invention

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



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

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

pharmaceutical form first has to be codverted to a pul verul ent powder
suitable for sniffing. Crushing of 5 the pharmaceutical formis therefore

certainly an obli gﬁ‘ttﬂé dllf?érSR dlllicR &19cFes Cogsa‘?im‘i’xilstfguﬁx‘ﬂso? AYadi0€ Ph& lo are

adm ni stration of a onge I'S necessa

accel erate t hexanmméiagéeems in fast thet qrv@élqgrqfﬁmqw @rmys pyualdy gn olzhgat@m &Wy t he
m croparticles or f:nhtﬁe teade! Sttmisdsd hﬁsaq; a&ﬁm@,&aﬁensweea hwa@éut@maﬂonn

adm nistratio P first has e ui d .phase,
Shich n pr achisthed e bspryern Ko7 gurelea ol it %fgr sniffing, Qf@ﬂtnﬂff hi gh
concent r at  onthephavmicehtical] fet isnipreforcassainlylay obkgagey vop.unes, greater

than | m. Thi's exif gELLomheReits haghl ity o%aggrsmhg%a% %. & hi ch

the dry formis crus active princip ved or
suspended. MirBoveis, negessapy @h?@elé%ferﬁlétrﬁlﬁﬁﬁepﬁa@é acHys peaciple Byhfigelpossi bl e

![f 588 \r/r;DSCO)Sbﬁl#ﬂgthEEﬂcroé&l&lbﬂwtﬂetaBleflOt too high I(e g. Ie;s t han or tequal
o a. s u e cru s.al 0 i ry step
for misuse of sai dIS afirad E‘l‘siugeagy P%rlc%‘l %b“ﬁ‘awh?t&nm a‘g%foftsl{agg? :%Sn It is
to the Appi cexttacedantedi tiquid phasecwhish om pracaceed wate gradnensdfentotdbati ng the
m suse of drysg ﬁﬁaéﬂgcragﬁ CSEJeP{erLHﬁob&@oﬁhﬁfe%ﬁﬁgeéicéés%lyzpar% aolaﬁqw?rg/ probl em

Q) of preventing c e. systemcontal nin
condary pr oBlegf they anl aeting stepds Beilifted hyea mpwavft ep inpwhighhtis; b e
extraction. Thrﬁfdamvlelcnasﬂaf o@ clint Q]ib’ibdtﬁfé prifeipRPEhni lﬁ‘eaﬂltssdl‘ibd%rsﬁ@p@ﬂed

surprisingly une ted it.is appfo 0._inc ate, into
he  compos &1 Sirev il EBHzGreti Wihos, sy R BBVABLEL By nbBE BPEGnt ' The
AP in thelfor hqmﬂls:tmm@dllgh G peas thae begsquilde 16®iPaiskd rel ease of the AP and,

optionally, a Conbﬁﬁ%tthé)&u%n Q@JH@C}&% is%‘l’éo'a}ﬂ obv\%ﬁ&'ptsﬁelﬂlfgr BisGLRIrRRES, 1N
m croparticulate or non-mcro artl uI at e Or m 0s physi cochem cal node

of action nak& ceyfiead fgmeby; Ry YR untary or

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



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

i nvention solg ?edrﬁbpo a{tfci%lsloFAPtsQ?is to%io{aﬁrlggl em presented and neets at

| east some of “th PPect i ve, sinple and economn c
manner, with the aTh? plfarmegeyticab Sverdceeringda the . inwntfpre sqlvastia paricelar be al | y

i nof fensive t galhBroBRI Blesti&] and MR¥tsAktClcR A0HRCH ] Glﬁédti!lesl 'tsége'iﬂ a{iﬁ”pognds
autnoritles

that are appro edb t armaca ei a and t he a
responsi bl gpf § ec&?’?i?/ﬁ‘ 5:'5 QE‘BLFﬁOIP'Pé‘?‘ SR4URE %‘?‘hta? |a¥]a5¢l8€1?§1°°q??“8??é W5BY erred
enbodi nent 5 t ae $aer dreotoddlly pldfensieetd ihe alorrhad nmracﬂmychrmgharﬂn@cdlmgmahg

Ra
invention conjang pg?nc%%ﬂ% a{rﬁgggﬂr&e@@ ﬂ?&»hmﬁ{ ch;*ék”a%d % blca &im(Ra), at

| east one vi SCOSITI very frcult |np055|ble
to extract thauthgritics sespensitieifor granfies dygmagk eﬁﬂ&?‘ﬁ?ﬂmzﬁl@lses of AP so as to
avoi d m suse of the AP after I|qU|d extraction. In ternms of the present

di scl osure, the expressi gfn a/ |f|te " ﬁotle botht F a si n(gl e
viscosifier and a th QEREHFe &8 T’nv g 8 grplopharmageptiqal fogm Aceting i on of

t he i nventlDontAthe amatntian ¢omtairtseini addmnn toothe asti-ciusgtasyg cqaéing layér (Riag afleasts in a
modi fi ed-rel e%ﬁ@vm%)glffepg\m&l_}ﬁ@[ﬁ%k s Oer}r*a?fﬁ&ﬁ{ R Iﬁ c%%lﬁfé {6'&'&9&354 Aples for

di fied rel ease sal e actfve prlnC|p considered in the
esent i nventPwpined & hhararecmisronagicles of MtS@rqus(aﬁwsl\mS%P B AHh#fEert hose
cl assed in theﬁg@lategmwn of anal gesics or narcotics. M suse of t hese AP can

give rise to addictign behavior erns of the prese tion, the
Sxpression » b+ delbeRe B¢ kb Gisdigal detPesBon “ieaRiTEE BroklbEPL) “ac i ve

princi pl eds | asinglerviscedifiariand pmaxpunetof sayershvisaosifiersmi croparti cul ate for m' is
understood as 30 neani ng any pharnmaceutical formin which the AP is

contained in mcroparticles
Detailed description of the invention

According to the invention, at least part of the AP is in a modified-release
20  form, namely in the form of coated microparticles for modified release of said AP.

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

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

principle or a mixture of several active principles.

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



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

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

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

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

i medi ate- release form This fraction t&n be e.g. between 1 and 100%
preferably between 10 and 100% and particularly preferably between 30 and

100% In particul alrn’ ?198?68&9%5%10@8’6 % Sd-reBhke m?r&)%ng{%g%q‘o%gﬂ‘( ?ffn ga ayed

and/or in the for ease peaks rel ease
fornul ati ons &trléas&vélﬂ‘ackmbvﬁih? Mlhlrﬁ:ie?ﬁ?(bﬁtcp rate(ﬁiowqr He‘h@trﬁflaélmR@ﬁiaﬁfﬁgton s The
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ennsyl vani a n se cl osur, e-rel ease for

denot gs a forﬁ‘i‘cﬁﬂp% arﬂdeﬁ’aé%%”é%{yt Plrgpebilﬁj}k%i:)we%é(&@d Wnt ? GVr 2a

rel ativel y5showtlifiedrélemds can tee pralongedant/or ddaged ind/brein AR fosmroébmeredorcn 1 hour,
f bl ' t

preferably in etl{ékg h\%’alkg'(;ﬁﬁ'steg)s Macthﬁ@(i'gelssofb%mﬁdhs aile\% lﬂzﬁiovg} f iy 'Ih invitro

di ssol ution tes I'm vitro ution prof | erre to in the
present di scl esupeexmmple, Remington'sBep sgéenrqdndciperire of pharenaciy G gdition,

Phar macopoei amt;jap@]gishmgmo @6hrsyvasla, UJA.ssol ution test for solid oral

forns": type Il dissolut est pertor med under SINK conditions at 37C and
stirred at 75 rpm The pharnmaceutical fornmulation according to the invention
is therefdPe a fohnthegirésent disnlosomd i ‘fhinediateteteaseefond” tdamotésPa fath whicher ns of

the inventi OnreleaQ&atﬁ ﬁzﬁ&f‘ tﬁ@'AﬁR OHLaL 08 aféatf‘-vel b oH ﬁsgt gogt lchd} the

Qoad sense, 1.e rase al so enconpasses vererinar n letetic
rul ati ons. 79%iof t}tﬁ’h%\l? FFEIE‘é%FFii #h] hews,prefemblydh tidy, minudes, ‘t‘@ﬁ?ﬁpﬁ W58 or nore
forms for i mmdanam ih@h @atigodisséltigortlt. C 25 Advant ageousl y, the

phar maceuti cal for ﬁt an‘E},rg g«glufl&lg%r%ﬁ%eg pe%errerzl 8% rese%dlggosuf%g}gvel in

its structure, pres {5 oh’an i on, can exs (g f or m of
a tablet, la p@wdmpd sasc hnsticated iny| the dléusepaan c Brasmacoppeib| 4ths e pemsewhlegowder

“Dissolution test for solid oral forms”: type II dissolutest performed under SINK
conditions at 37°C and stirred at 75 rpm.

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

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

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

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

30
Coated microparticles of AP

The coated microparticles for modified release of the AP are advantageously
microparticles that are each coated with at least one coating (comprising e.g. at
least one polymer) deposited by the techniques known to those skilled in the art.

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



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

m croparticles for nodified rel ease of the AP are advantageously

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

bi ophar maceuti cal and medi cal aspects) by Buri, Pui si eux, Doel ker and

Benoi t, editigns Lavpl Si eruv ha'n'ﬁaé)ehﬁ o XW&Qcﬁcalt hese
coated m cropa 5 _ : 1 ng AP and
a coating confhdveplhayms eth S QLD : ¢ PRELS) cor e

(preferably ee# BLS) mﬁma&dneax&raﬂ& B%ﬁtﬁt @mqbrfsl L%dm@i%} g3 a(gag ﬁsetroazlzby
conti nuous)

s _rel ease takes .place
m croparticles of ﬁ@ﬁé‘?‘é"or detoafe ﬁt“b‘cr(?B?ﬁ‘aﬁstprﬁfeﬁl??y{ W@HQE&SES?BFWE%EU nal
j uices. Thg ubanmisag AP andperating baspring/APleast.one chrihg dayer that énvglppcthe be e. g. :

10 - inert COL &t #&Q%ﬂbﬁﬂ%ﬁ@ﬁélﬁ aﬁltd gép@@rﬁ th?: O(il ele?&n(&)?éf&hlﬂ éﬁmuou r

m croparticles or me a matri Sup orting

exci pi ents, i ﬁf:Fh?dAﬁg Thig relgase It%keﬁ wéacea%l@ndhe sopipb rigaragtidetupb 4P #he inert
core or SuppObiou lﬂl’intbQontl&vﬁ&ﬁﬁ@g@do@fesmjmg and/ or saccharose and/ or
dextrose and/ or ose lor a r h@ Lebagogh mxture The inert core or
support can al so b %“158? P‘b‘gﬁpartfﬁ 3%3) F-ere SR RBPe 58t i cl e of

phar naceutl()cal—lnyem@pmad:rb@wehatlpasennelayd?aomtamingsﬁbf xant han gum guar gum

cal ci um phosph%rrﬂngg) £al4&d lbonat e may be nentioned as non-limting
¢arrp| es of inert su ports ei r’ mean di aneter can 20 _be between 10 and 200
crons, bet meé’ﬁgféﬂuﬁﬁ@@gboﬁﬂ‘@?tﬁﬁ§ WP%P&E’ES‘P‘QUS anpdpdingbe APer ons. These

coated m croparticles of the "reservoir"” type (or individually coated

m croparticl es) cap a_‘e ken dto V?hl cl es 1(l)r t he transeortnagéj rbel ease of
at least G 25 omeltadie ol sRored rdudes, ¢, et srey B M ge “The’est i ne.
Exanpl es WAi chompgsed of suerpseoamsidorosacahatase dndfv dewirost iand/es lactase andipf aed

rel ease of theg,MieRfafch! MiRGredeSHe BRA Lotet HE sippbohtOWnNAIsBABEN! cHRfLEENT S!
EP-B- 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

C 25 one AP in the small intestine or even the large intestine.
Examples which may be mentioned of coated microparticles for modified

release of the AP are those described in the following patent documents: EP-B-
0709 087 and WO-A-03/030878.

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



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

Advant ageously, the coated mcroparticles of AP conprise at |east one
coating layer (Ra), preferably only one coating |layer (Ra), which assures
the nodified release of the AP and sinultaneously inparts crushing
resistance to the coated mcroparticles of AP so as to avoid m suse. 35
Particularly preferably, the coating layer (Ra) is designed in such a way
that, 12 in the event of crushing, it &1 ows nmmi ntenance of a non-immedi ate
(i.e. nodified) release for at |east some of the coated nicroparticles for

nodified releasg of th The _crushi.n enV| a ed . any
crushi ng perfglrﬁﬁcﬁv?f{} ?ﬁlélsmfl%’cﬁﬁ QUSSP ° g %ﬁ*p %%3“} rﬁoci:%r nanel y,
i n particul ar relgass fonpy lpast sdrag of the @@feﬂe@cmarhdeer for b@ﬂxﬁ@émelcam0§tybedrli’s by

crunchi ng/ chewi ng, TRt €rushifig Qﬂﬁsa‘é@& B3R! @anetféb@g ﬁfynérus}ﬁ p&‘?@ﬁﬂeﬂ@by' ay¥er (Ra)
is designed in sych a t he even crushi

mai nt enance ofec@lﬁiﬁ’alnf’f‘\é\%?&r %‘P&ﬁ%"é‘ Q%lml%’dsers Ys 4D 9RATHH éP’QBPrypeé{i) '| east 60%
and parti csl abbﬂieergmﬂﬂﬁrladwvyenawmspm WBOYmhingltkewiagated m croparticles for

(R compr i seq: -~ in byl hSduhat A0, ¥?atﬁ‘?or>%?§ﬁf‘a>c‘ B Saa,a0 T aver
i nsol ubl e i n tMag thghdn ¢ |eﬁ@lé§f Plftiéhmg, jitiallows maintqnagoe qurghq@se(f@r(ﬁtpm ymer

(|A2) : sol ubl e( nAéasttzf@)% Qﬁ\@t&fam ndtQ&dst B andlipaficularly £ef§5b1 ta% leﬁtﬁ%ft%pﬁﬁtcl;f

pl astici zer one surfactant and/or

| ubri cant andf edrﬁ“r‘fé‘?p&ft%%la‘?rd?Odotge%dﬁ%?sg oflhrﬁ@?t (A4). According to a purely
illustratil0e and anefdramy ttlnemgltls:elhshm'gcoatmgﬂa}tehﬁ{a) oeeptisesn: (Al) is selected

fromthe group SRR BRE rim- ki (OPOHEL e G5hlatRo dlet hs\fl%idte?éﬁﬁal

eferably eth ose an acetate, - acrylic polyners,
rg. copol ymesucess (rret h)acrylic acid and an al kyl (e.g. net hyI) ester,
copol ymers of —qA2p&nyast @ee(&sjpmh ARy kdlgbl@fi tHe Eftrbintcsadal ideg, at | east one

guaternary a rou e er .y at least one copolyner of an alkyl
(meth)acryl améhﬁm‘%%f thyl methacrylate chloride), and nore C

25 precisdby tHAd4pomuellys atrmakteomsunfadtant artdéort lmhd@narakd/ﬁumaﬁ@ITa(nd)or RS and/ or
RL, organic filler (A4).
According to a purely illustrative and non-limiting selection of the invention:
(Al) is selected from the group comprising:
— water-insoluble cellulose derivatives, preferably ethyl cellulose and/or cellulose
20  acetate,
— acrylic polymers, e.g. copolymers of (meth)acrylic acid and an alkyl (e.g. methyl)
ester, copolymers of an acrylic and methacrylic acid ester carrying at least one
quaternary ammonium group (preferably at least one copolymer of an alkyl
(meth)acrylate and trimethylammonioethyl methacrylate chloride), and more
C 25  precisely the products marketed under the trademark EUDRAGIT® RS and/or RL,
— polyvinyl acetates,

— and mixtures thereof;

(A2) is selected from the group comprising:

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

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



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

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

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

its esters, pref I foll ow ng subgroup: acetylated glycerides,
gl ycerol mnos?ggétg?lg%{e é@?e‘??ﬁ)w riacetate and glycerol tributyrate, -

pht hal at es, prenémapsuygs thewaf.t he fol | owi ng subgroup: di butyl phthal ate,

di ethyl 10 prb%gﬁg?mi@mampﬁéfen@&t hal at e, dioctyl phthalate, - citrates,
preferably fromthe foll ow ng subgroup: acetyl tributyl citrate, acetyl

triethyl citrate, tributyl citrate, triethyl citrate, - sebacates,

pref erabl y5from t heA¥) dd deteated drosuthg poup cordprisdiigyl sebacat e, di butyl sebacate,
15 - adipates, &1 & LRSS benzoates, - vegetable oils, - funmarates,
preferably diet ﬁy} umaraté, 20 - nmlates, preferably diethyl malate, -
oxal at es, pref&hgpiol anfeith htetsx Rreferably - fremp cp nfpllewingppubgequpn jagetlptsdt v

succinate, - glydéridestgBferot moRbstdarald, GBAEHY1 ©iaécdtSand glycerol tributyrate,
— phthalates, preferably from the following subgroup: dibutyl phthalate, diethyl
10 phthalate, dimethyl phthalate, dioctyl phthalate,
— citrates, preferably from the following subgroup: acetyl tributyl citrate, acetyl
C triethyl citrate, tributyl citrate, triethyl citrate,
~ sebacates, preferably from the following subgroup: diethyl sebacate, dibutyl
sebacate,
15 - adipates,
~ azelates,
— benzoates,
- vegetable oils,
~ fumarates, preferably diethyl fumarate,
20 - malates, preferably diethyl malate,
— oxalates, preferably diethyl oxalate,
~ succinates, preferably dibutyl succinate,
~ butyrates,
— cetyl alcohol esters,
C 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,



C 25 - salicylic acid, - triacetin, - malonates, preferably diethyl

mal onate, - castor oil (this being particularly preferred), - and mxtures
thereof; 30 (A4) is selected fromthe group conprising: - anionic
surfactants, preferably fromthe subgroup conprising alkali 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, pré&ferably polyethoxylated hydrogenated
castor oil, 14 - polyoxyethyl ene/ pol yoxypropyl ene copol yners, -

pol yet hoxyl at e% ngkmfﬁgﬁg{ﬁ%ﬂ’gleg% }ﬁ%’f&" ated castor oil derivatives,
5 -

stearates, prefe nesi Umi num or zinc stearates,
stearyl f umar at‘@@lye';hpéﬂ@tﬁ@\mr?lt@@@ieﬁm stearyl fumarate, - glycerol behenates,

- talcum - colgbge@skylsted bsbor oil dEII“]EaﬁOésum oxXi de magnesi um oxi de, 10 -
bentonite, - mcrocryst ne, cel l ul ose, - - alumnumS|I|cate -

and mixtures {HREABIE. Pfef?@l’ﬂyrfa‘&am {HegResug, laWE“I&’Hb? Zc'%\‘ﬁt‘?)aéa Par amet ers defini ng
t he coatedsm ersmp@ﬂﬁlmaﬂa&s prefeablydodigmtseeatyifemarnatent i on, it can be specified
that, accordi H%PLQ f @snt ageous quantitative rmdal ity, the coating |ayer
(Ra) conprises OWI hg in %by weight, based on the total weight of
the coating: 2@¢alawn<- A <- 90, preferably 15 Al 80 and particularly

preferably 60<<ofdidal 8fica,
— titanium oxide, magnesium oxide,
10 - bentonite,
— microcrystalline cellulose,
C — kaolin,
— aluminum silicate,
— and mixtures thereof.
15

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

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

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

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

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

the sum of the percentages being equal to 100.

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

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

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

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



5 <- A2 <- 50, preferably 10 A2 40 and particularly preferably 105 A2 25; 1
A3 <- 30, preferably 2 A3 20 and particularly preferably 5 <- A3 <- 15; C
25 0 Ad<- 40, preferably 0 A4 30 and particularly preferably 0 <- A45 20,
the sum of the percentages being equal to 100. Furthernore, the release rate
is regulated for exanple in the followng manner: - by control of the

t hi ckness of the coating (Ra); 30 -by the weight ratios between the
conponents Al, A2, A3 and optionally A41df the coating (Ra).

Advant ageously, the coating on the coated mcroparticles for nodified

rel ease of thg.A mfﬁﬁﬁﬁfnprise, in addition to the essential constituents
A, A2, A3 and optionally A4, other conventional ingredients known to those
skilled in the art, 35 such as, in particular, colorants, pignments,

preservatives, fl axpsthétdnote®@bhy cAfdctdfsticNbiX the @atinge(renf on AROtddgIed

noteworthy characteristic¢ of t coatj.n on the coated .mcrqparticles
o The t ant t Aol S hergen Y o Rl i kabite K Bhsn Sl ghe - &
Tp, expresSedTpnegpresgediity %aehygkity, wieaghe dbased bheth¢ bl weighghif thé dohted coat ed
m croparticl es,; At hat,: >1.15,15TBrP ly: -bei e and 60,
particularly %?%?%ﬁ%%s’y%h‘él% \-/l:lgdé'nq:ﬁo_ alr?dpfgoﬁlg?\eggb@grbém :l!r)ét?\??:%l gg\?d;?}apé%gf erably
bet ween 45 ap#rtigHarsy pfsably Broweapy40andt60,and erygparruliely psefaablyybetirebry, this
relatively highagdsd brpouedce 10 enables the coating |layer (Ra) to assure
the nodified rel eage,of. the. AP an sinul t aneousl .0 i rt crushing
resistance to the CaRP¥GW E’F&Bareslfoélfl%yoti’eoﬂb tgllf %g lv?lﬁqpé@’of%a%ﬂg§% e.
W t hout i Al yemaplea the riosting dayer (R® for esswrer bd modified reftase ofathei AP esdof AP 15
according to Eiﬂﬁlthﬂ%% kd)ﬂn;?ahecrﬁslﬁi}%erehﬁé{dc@% the'Bod{dd %i%ﬁ&rﬁélei gsapishan or
§$ual to 1000 m preferably of between 50 and 800 m particularly

ef erabl y of 3b@aXREMISUE0 and 600 m and very particularly preferably of
bet ween 100 and 300 m Unl ess indicated otherw se, the dianeters of

i cropar ti cles ref graed Loty WGiuRbSR0 bl QARG ARAR ff ApEters by

15  according to the invention are those having a mean diameter less than or equal to
1000 pm, preferably of between 50 and 800 um, particularly preferably of between

100 and 600 pm 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,
C 25  wet granulation, compaction or extrusion/spheronization.

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



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

ext rusi on/ spheroni zati on. Quter coating In one particular variant of the
invention, the coated mcroparticles fol6 nodified rel ease of the AP have an
outer coating designed in such a way that, in the 30 nmanufacture of

tablets, it tri i el i £ | . t
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wei ght 35 of organi c constituent. 16 |In particular, in one
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ats conpri si rogepat ed., vege e . 0jls.. fatty. aci .y. al cohol s,

fatty acid andnBF Eret fy iy GsHarCorey & dBlysiisr ard Highesides arf s

veget abl e 10 aniheedof,@lycssohbttenate andigbogepated castor,aoyp cett@sesdcnd pblei oily. gi ven to

fatty acid esters Waggiﬁgﬁaggyﬁﬁq itﬂ@&xt&’%@ﬁtﬁ?cﬁ (&) des and mi xtures 10
ehe t

¢*her eof , gl ycerol . nate an drogenat ed CastOr, soya, cottonseed and
vl moi |'s. | i eonimerd dillen derasxapple sl or aniym dioxids oF AR Predifpfillaefor 5
m neral fill eexanipld mexaaplflingickihdeseor titani um di oxide, or an organic
filler, for exanpl e, Mgt oCYShallng,collihose, - andlor, @t ) eastyone
| ubricant, for 8% rrpq e ?rsagnesi T Stealat® c?rl JEHERET 1 2 Perz¥ace ™™ and/ or
at |east dhe hgwoatphilic pol ymer such as water-soluble cellul ose _
derivatives, syRiReticC e %H@rﬁvdrcﬂﬁhﬂfcerp@@hﬁér PRIY VAW R LsoRibled @BIRulosaCT Y1 T C
and nmethacrylic polyners or ?I vinyl _al (iohol s .(PVA),. :
derivatives; synthetic ;Po erers, 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
C 25  which, in the manufacture of tablets, contributes to maintaining a modified release
for at least some of said coated microparticles of AP for modified release of the AP.
Additional information on the outer coating can be found in published patent
application WO-A-03/077888.

30  Viscosifier (Vb)

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

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



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

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

AP. Addition t bl shed
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d/or - pol ys&ckH %?%lg%r pr eferably fromthe subgroup conprising sodi um
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hydr oxyet hyl car 1y
15 hydroxypropyl methyl cellulose, me yl 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

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

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

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

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

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



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

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

si evi ng. Accoljlgdro tlcoégl?lﬁolﬁ)ld a%ﬁrlgf%m%g@f Xﬂpoﬁxﬂﬁ Vi 5€ Sle‘;ﬁueré tﬁa %Fls
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some of
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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;
C 25 - glycerol palmitostearate;
— magnesium oxide;
— polyalkylene glycols, e.g. polyethylene glycols;
— polyvinyl alcohol;
- sodium benzoate;
30 - stearic acid;
— maize starch;
— talcum;
— colloidal silica;
— zin¢ stearate, magnesium stearate;
35 - stearylfumarate;



Advant ageously, at |east part of the viscosifier is in the formof mcro- 15
particles that are inseparable fromthe coated or uncoated m croparticl es of
AP. Excipients in the free state The pharmaceutical formcan optionally
contain one or nore pharma- ceutically acceptable excipients in the free
state, i.e. neither contained in nor 20 supported by mcroparticles of AP,
sai d excipient contributing to the crushing resistance of the coated

m croparticles of AP. Preferably, thesel®xcipients contributing to the
crushing resistance of the coated mcroparticles of AP are selected from

t he group co | N calciumstearate; C 25 - glycerol pal mtostearate;

- nagnesPunlgEPH§ nges}ﬁgpﬁylene glycols, e.g. pglgethylege glycols; -

pol yvi nyl al cohol; - sodium benzoate; 30 - stearic acid; - nmize starch; -
tal cum - coll oi dain a%}nhﬁ@e emboains&ltssifwla&&momgmgﬁ bmsﬁ]@@rsa&sﬁaer i35 -
stearyl fumarat e; ur es er eof native enbodi nents of

. I'n alt
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(al ternative mjcropraiclestaiddolaierypatived).al ternative 2, the nicroparticles of
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centrifugabi opresdnm dis¢lesungt thee egpredsive Vinsapasble! emears e.gg. mseparable by
‘ conventional means such as sieving or centrifugation.
C In alternative 2, the viscosifier is e.g.:
— in and/or on microparticles,
— and/or in an outer coating on all or some of the microparticles of AP.
15 Still in alternative 2, the microparticles comprising the viscosifier are
preferably physically indiscernible from the microparticles of AP so that they cannot
easily be sorted by any appropriate physical means. The microparticles comprising
the viscosifier are indiscernible from the microparticles of AP especially by having
the same size and/or same density and/or same shape and/or same color.
20 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
C 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



- in and/or on mcroparticles, - and/or in an outer coating on all or sone
of the mcroparticles of AP. 15 Still in alternative 2, the mcroparticles
conprising the viscosifier are preferably physically indiscernible fromthe
m croparticles of AP so that they cannot easily be sorted by any
appropri ate physical neans. The m croparticles conprising the viscosifier
are indiscernible fromthe mcroparticles of AP especially by having the
sane size and/or sane density and/or sa®® shape and/or same color. 20 In
anot her alternative, the viscosifier is e.g.: - in and/or on
m croparticle = [ t Lng. )b or some of the
nicrogarticle%m%?ﬁﬁgg%?%egﬁgg%?ﬁﬁgg%%gggﬁg%gFﬁéﬁ épthe phar maceutical form
according to the C 25 invention is nultimcroparticulate. If this
pharmaceutical formconprises mcro- particles of AP (e.g. aAP) and
m croparticles of viscosifier (Vb), said mcroparticles preferably have a
simlar size distribution and a simlar density and are preferably
i nseparabl e by sieving. Thus the mcroparticles of viscosifier cannot be
separated fromthe coated or uncoated mcroparticles of AP. 30 In another
preferred enbodi nent, the pharmaceutical formaccording to the invention is
mul timcroparticulate. If this pharmaceutical formconprises mcroparticles
of AP (e.g. aAP) and mcroparticles of viscosifier (Vb), said mcro-
particles preferably have the sane size distribution and the sanme density
and are 35 preferably inseparable by sieving. Thus the mcroparticles of
vi scosi fier cannot be 20 separated fromthe coated or uncoated
m croparticles of AP. C C 21 Sequestering agent Q Qobviously, in the case
Q?ere the mcroparticul ate pharmaceutical form conprises at |east one salt
at | east one analgesic active principle, those skilled in the art may
add at | east one sequestering agent to said pharmaceutical formso as to 5
forma slightly soluble conplex with the AP in solution in an aqueous or
aqueous- al coholic drink.



The sequestering agent is e.g. a salt whose ion of opposite polarity to that
of the AP is preferably an organic ion. Thus, for a cationic active
principle, this sequestering agent is e.g. an organic salt |ike sodium
docusate, or an anionic 10 polynmer. The sequestering agent can al so be e.g.
a salt of an ion exchange resin. In terms of the present invention, a
sequestering agent Q is present in the pharmaceutical formin a free form
i .e. non-conpl exed. "Non-conpl exed" neads that no conplex or chem cal

i nteraction exi sts between t he sequestering agent Q and the salt of the
active pri nmg o h tl}g solid pharmaceutical form 15 If the AP salt
and t he seque ?%urf %6%?1‘{ are present sinultaneously in a solvent, e.g.
in the case of an Obvipwiy iatthemase mdersx the amicrapagicplete phrsmeeeytiesttfermng agent

Qis capable eém;srﬁ@ysmwt &mlt%aﬁ'eﬁaoeéa@g%ae%ﬁ@l rinbipR! %Eé anedihh the AP
salt in said solvent. In terns pr esent |nvent| on, se uesterl ng

agent Qis cHRSIBNRMdR B oneawswrefagmmw%a aeeﬁiﬂuaﬁa&tf?rah i®h the AP
salt if the Z&rmaqﬂghﬂl}esdlﬁtge agaplex @ith shecAP abdodutivh ih A uquaogs onapleensat i on of
the AP salt i 11c ﬁl& one customary solvent selected fromwater and
aqueous sol ut| ons such-as water/ et hanol m xtures, al cohol, alcoholic
drinks, sodas, vi nEefasequdsiedinggesnt feriselewhorg iompfkappesits polsitetsrthat of

Advant ageous| yhe Aﬁqsz S8R el &garﬂe%t @hﬁss f&amml&n@factwadwc this
conpl exation of the. AP salft in nore to stomar%%lsol vents. C
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one AP salt. or exa orm conpri ses opartl cl es
of AP salt an® inicenablscafinduciog cempl%ewaeg@éhm@ala@emﬂce Vitnthe ARsalfjiBe j nct .
Advant ageousl| ¥aid Ssalvdntm @ apdst b kRS pldsane idvention, the sequestering agent Q is

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

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

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



simlar size distribution the a simlar density and are inseparabl e 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 organic ions of opposite polarity to that of the AP in solution:
if the APis in anionic formin solution, the sequestering agent Q
conprises an organic cation, a netal <cation or a mxture thereof. Likew se,
if the APis in cationic formin soluti&h, the 10 sequestering agent Q
conpri ses an organic anion. For exanple, the follow ng salts containing an
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f unar at es, adpfsalalésonwémﬁw argarq @% Oétﬂz@sAP twwape@ theAfl [dmamPRies and

acesul fanmes; forfmaposdhftiogdthe %Ei]l)éstaﬁhnggéﬁUQ”lc@tﬁprﬁéﬁhh %rgamtccanah Ca nfetdlri C,
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ion of opposite po 1l iningCh tor@Rid Snigh M5O@RI ¢ net al
‘ fé}r eptlé) fhbaf mln%p%ltsf‘ thn%ngl %n'po V(\#%glé ani arﬁ d

tion or amxturet For exa 30 salt’s contai ning
or gani ¢ or Mgatioped catl on may be nentioned: - cationic salts, e.g. of the
metal s Ca, Fer aMgnlorgafic shlfs stuhkﬁasfsbﬂnmododa@muhtéamlumasmsakes adi pat es,

benzoat es, carhonat e 0%' ﬂe% &E)%gt%scopﬁporelrsd %%Sf]éﬂﬁr%éf S %and i es.

hl
gl uconates, gl 3318?18n§?1§mersg ycero roxi

lact at es, 15oxFEudragit ‘phib stoselinked palyacsylic aeids sz, Carhopaly Icmbersym@mdcclhéqses
sul fonam des @fd dedvhiivs ﬁfereo%mssmﬂ@@eursoxg%ths)meﬂu@@é ArRl RHGRivESthakst, er nary
ammoni um sal t, and gt%fr:rt;;o? us!au? Elaa/deté r(é ge a gr}Xate xanthan gum or gum arabic), and alginate/
(sulfonate) propylene glycol;
—monovalent or polyvalent salts such as glucuronates, citrates, acetates,
20 carbonates, gluconates, succinates, phosphates, glycerophosphates, lactates,
trisilicates, fumarates, adipates, benzoates, salicylates, tartrates, sulfonamides and
acesulfames;
— saponified fatty acids such as acetic, succinic, citric, stearic and palmitic acid salts
and self-emulsifying glyceryl monooleates;
C 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-



t et radecyl ammoni um brom de or benzet honium chloride; - cationic polyners
such as chitosan and (nmeth)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 anion exchange resin when the AP is anionic.
Advant ageously, such an ion exchange r&ksin is contained in a first phase
separate froma second phase containing the AP. 10 In one enbodi ment of the
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reo
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at | east one ssmowill phagea d?ealvshves(ffca)ﬁtdfomita@ thféhﬁﬂdfdu@ﬂbb@zdnh&:oﬁﬂymait For

exanple, the seq ”es E; {gﬁe%ﬂ?@i Ab Hite EO%R h{é}? il Qf kPaer)eKC BRREC GESI N 1 S

u
contained in Mc sdr SR SRS mecro RS conprising

the AP sallf. meﬂlitfz:i(l@ﬁa(&ohml agd Haps) AP Dawex Bﬁ@wmﬁm likecl es  of
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that they have m | ar |ze istribution, mlar density and are
i nsepar abl>/e byn gseevr:leﬁ de.g. om deglvat;[ves 0 styrene/dlvmylLenzene copolymersycarrylng

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

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

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

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

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

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

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

35 agent Q is selected from:



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

35 agent Qis selected from 24 - anionic organic salts such as sodium
dodecyl sul fate or sodi um docusate; - cationic organic salts such as

guat ernary ammonium salts, particularly trinethyl- tetradecyl ammoni um
brom de or benzethoniumchloride; - and strongly acidic cation exchange

resins or strongly basic anion exchange resins, 5 depending on the polarity
of the AP. In a second preferred node o4 carrying out the invention, the
sequestering agent Qis selected from -the strongly acidic cation exchange
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of 30 AP. In another enbodi ment of the invention, the pharmaceutical form
conprises mcroparticles of AP as well as microparticles of viscosifier V

and/ or mi ¢poparti clTesamemt obagent Qds adapteddeyrthos® skitied fie thatairyhy ¢aieulating
phar maceut i cakhef AJIhCHMBhic TRSrgt RRBRed V€8 all or part of the dose of AP contained

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

enough AP for the remaining amount of free AP in solution to be insufficient to

achieve the desired effect in the event of illicit use. Preferably, the amount of
20  sequestering agent Q is sufficient to complex all the AP in the unit dose.

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

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

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



types of mcroparticles, i.e. mcroparticles of AP, mcroparticles of
viscosifier V and 35 mcroparticles of sequestering agent Q in one and the
same unit form 25 Advantageously, these mcroparticles have a simlar size
distribution and a simlar density and are inseparable from one anot her by
sieving. In a first variant, the pharmaceutical formaccording to the

i nvention cannot 5 be converted to a dry formw th i medi ate rel ease of the
AP which can be adnmnistered by sniffi?. In a second variant, the
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cIrecuve.

In a fifth variant, the pharmaceutical form according to the invention is
characterized in that it is devoid of AP antagonist(s).

20 In a sixth variant, the pharmaceutical form according to the invention is
characterized in that it comprises at least one AP antagonist. With knowledge of
the AP used, those skilled in the art can easily determine the appropriate
antagonist(s).

Of course, any combination of at least two of these six variants is included
C 25  in the 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-



case where the AP is an analgesic AP (aAP), it is preferably an opioid. Even
nore precisely, the AP used is selected fromthe following 35 conpounds:

ani | eridi ne, acetorphine, acetyl-al pha-nethylfentanyl, acetyl di hydro 26
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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,
C 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,



30 fromthe aAP. This non-analgesic AP is preferably selected fromthe group
conpri sing antidepressants, anphetam nes, anorexics, non-anal gesic

pai nkillers, antiepileptics, antim grai ne substances, anti parki nsonism
substances, antitussives, anxiolytics, barbiturates, benzodi azepi nes,
hypnoti cs, | axatives, neuroleptics, psychostinulants, psychotropic
subst ances, sedatives, stinulants, anti 35 inflamuatories, their
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According to gppbdMidridel its features, the invention relates to a
phar maceutical ™ fornul ati on conprising a plurality of popul ati ons of coated

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

C 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



m croparticles of AP, said popul ati ons bei ng distingui shed from one anot her
by their release kinetics and/or the AP they contain. 30 Wthout inplying a
limtation, it nmust neverthel ess be enphasi zed that the pharnaceuti cal
formul ati on according to the invention is of particular value in that it

can take the formof a single daily oral dose conprising from500 to 500, 000
m croparticles, including the coated mcroparticles of AP. Advantageously,

t he pharmaceutical formnulation conprisi®® coated micro- 35 particles
according to the invention is in a galenical formselected fromthe group 28
conprising t a%r?#r%m%%\{ag :(aqglgrﬁy eloMslﬂ h??%giﬁlleq fhe! IHOM Sr E@a&taéhgago&&ef’s@c h),
powders, SUSPEMSI ONS, Syrups, Tecons ut abl e suspension powdlers, " and
capsul es. |t shspensions, symps sedopgfitetableyspension pawderpcingd gapssléfe capsul e, one and

the same tablet of nﬁz%eam@lre&tb@ 15 R iR OHEIRd th@tarheE@pluld, Wae b P B sarhe COat ed
m croparticle 5

s. of P whose rel ease kinetics are.different but wi.thin the
f r amewor k cha?aagf 8t Pt ?’Eim@f’ SaIpg, GOy Ve?f‘hF%h?wel'WBe? ﬂ(/‘éqz?fqddﬂlch?‘?ﬁL@F felates to
t he use of 5t haPodaise teledse kimpticst are deferend batcwithie theafsawevdrb rchiragenstinwf act ur e of
novel pharmacgutieal fornulations, 10 particularly (but without inplying a
limtation) for the Ther apeutic treatnent of pain. pp~~ The invention
further relates to a nethod of therapeutic treatnment which is ~r

characterized in tTgd ihvenGoNFuses relteddidi teStRr bNGhd RGatbd ahidRspaticies al

formul ati on aa dlgfi ngd a?ov to thalc at i ﬁnt. 1Th§ invetﬁiilo? fugatt.gesr rel ates
to a method ofeSPHRHagR0Ne; o7t heaMARH i Oh 19° PEARREFEE T TRER t hat it
consi sts i i pgéstlirhybutreitipluammsvieg  livdhtidng fonthatherapeutis tregeentdgaiabove
according to a givep ﬁﬁ@éﬁﬁﬁ%ﬁﬁﬁ?.réla‘é f&%&l@gﬁ)égﬁ?ﬁﬁb btlcad ﬁnén‘?t\nﬁ%ﬁ[ﬁq%[wd for

Qe t herapeutic treatnent of pain, ch 1S aracterized In i

snsi sts in adhArartesized imihat i copusy weadmimisterng the pharmpeautict fagnulpdionded above
to the patientefind@ ald\e@ tb thegpatiedn further relates to a nethod for the

t herapeutic treat t.of .pain which is characterized.in that i.t.consists in
ngeoting the phar mcBoriioR el Rifies (o' oo BE BetB8fic feolm@l Wik R 0% 5 2

gi ven dosage, chamstenzed s dhat dhgepsistngn ingestingatbe phawnaseuticki fdrmulatien gs an

anal gesi c. C dannkgbdvavuestiing id #5iv&fdoshg ates to a nmethod of conbating the

m suse of AP which is characterized inthat j{ consists essentially in
5 2 metfloc{ }or ﬁlerapeutﬁz treatment of y

h 1 C
usi ng a phar maceut F EaMVFRoH er relates to a et
pain which is characterized in that it consists in administering the pharmaceutical

formulation as defined above to the patient.

20 The invention further relates to a method for the therapeutic treatment of
pain which is characterized in that it consists in ingesting the pharmaceutical
formulation as defined above according to a given dosage, the AP used comprising
at least one painkiller, e.g. an analgesic.

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

The invention further relates to a method of combating the misuse of AP
which is characterized in that it consists essentially in using, in a pharmaceutical
30 form, coated microparticles of AP for modified release of the AP, said
microparticles having a coating layer (Ra) which assures the modified release of the
AP and simultaneously imparts crushing resistance to the coated microparticles of
AP so as to avoid misuse, and optionally at least one viscosifier (Vb) capable of
preventing extraction of the AP contained in the coated microparticles of AP so as
35  to avoid misuse.



as defined above. The invention further relates to a nethod of conbating the
m suse of AP which is characterized in that it consists essentially in
using, in a pharmaceutical 30 form coated mcroparticles of AP for

nodi fied rel ease of the AP, said microparticles having a coating |ayer (Ra)
whi ch assures the nodified release of the AP and sinultaneously inparts
crushing resistance to the coated mcroparticles of AP so as to avoid

m suse, and optionally at |east one visgbsifier (Vb) capable of preventing
extraction of the AP contained in the coated mcroparticles of AP so as 35

to avoi d ni suse. 21??%?%@&%@?81%%&}’%815%2 f(.ﬁﬁzaﬁlidgﬁeo\b,%%%ﬁfﬁé@?\y?ﬁegeﬂ@ be

vi scosifier (Vb), sen are ron’wll
expl ai ned nor &ees defined abgvenepans of the Exanples 5 bel ow, given solely by
way of illustration, which afford a clear understanding of the invention

and denonstrate its different. enbodi nents and/ aor ,nodes of. i enen- tation,

as well as its di ff@r B‘ﬁ?‘ﬁ'gﬂv‘ﬁﬂt g‘é’g’.lanﬁas%‘?ﬁepcg‘?aglﬁ RF TFRS ‘ﬁfi@%?mp%ﬁ Figure 1
shows the #li sbabwifgivem solebf byt way of illustiationy iwthich affefdes eearamtiestandifig ofthesol ut i on
D as a functi %Qeﬂ{ontﬁ%e&nﬁﬁfet ﬁ'sedmefeﬁlp Qﬁf)&diﬁilﬂﬁ? a?ci/orEﬁl%H&l & i:lﬂp émepz - Flgure
2 shows the dissolution profile 1nan in vitro reference test (lo%lékl ssol ution
D as a funct i BHonfas welas 1ty diffgrentrdvantegesparticl es of Exanple 1: -7-, 15 and

Example 2: (a) --- 0---, (b) ---0---, (Cc) ------ , (d) --- A---. Figure 3

shows phot ogr gphs. of t ntents of a capsule according to Exanple 3,
obser ved V\Athﬁgffélpglgﬂé’gﬁbe’?gg'ﬁ&)’ and under an optical microscope (B). Figure

4 shows the rel ease profile (% by weight of aAP as a function of tinme in

hours) of mcr ocapﬁg{n%sl IsHos %he'\‘di'sigluti()%mle em%)n- ir?Qinle BfkrEnce RAOWS

Phot ographs of . the, Contenfs o capsul e according t Exanpl e 9, " observed
th the nakeﬂ‘swglo(‘ga asthiyoehgeat tag ﬁPiﬂE?afP‘CFﬂPE‘F‘Sgé 8’2%7‘3(’5?6.”})' TM®jure 6 shows
the rel ease profilEigek Zrshohe thentissohpmidn tprefilesin (dal ankirtor refdience) testo(% i nt act
m croparti cl eﬁis{o%tloh‘iﬂ a§%x'f\ﬁ{cﬁ%n 8 t\i,ﬁ%ﬂ&lt\ %e?nier%;;%ﬁc@@f@ia | fie_gpterence
di ssolution test 1 n the Exanples IC olffowfs an rnvitro
15  and Example 2: (a) ---[1---, (b) ---O---, (¢) ---@---, (d) ---A---.
Figure 3 shows photographs of the contents of a capsule according to
Example 3, observed with the naked eye (A) and under an optical microscope (B).
Figure 4 shows the release profile (% by weight of aAP as a function of time
in hours) of microcapsules in 0.1 N HCI (Example 8).
20 Figure 5 shows photographs of the contents of a capsule according to
Example 9, observed with the naked eye (A) and under an optical microscope (B).
Figure 6 shows the release profile of crushed microparticles (blank triangle)

or intact microparticles (ailled square) of Example 9.

C 25  Examples

The reference dissolution test in the Examples which follow is an in vitro
dissolution test performed as indicated in the European Pharmacopoeia 5th 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 HCl, 100 g of Klucel® EF (hydroxy-
35  propyl cellulose /Aqualon) and 12.052 g of water is film-coated onto 300 g of inert



di ssolution test performed as indicated in the European Pharnmacopoeia 5th
edition, entitled "Dissolution test for solid oral forns": type II

di ssol ut est performed under 30 SINK conditions, maintained at 37C and
stirred at 75 rpmin 900 mM of 0.1 N HC nmedium Exanple 1: Mcroparticles
of oxycodone HC according to the invention A m xture of 1600 g of oxycodone
HCl, 100 g of Klucel (r) EF (hydroxy- 35 propyl cellul ose /Aqual on) and
12.052 g of water is filmcoated onto 399 g of inert 30 «cellulose beads
(Asahi -Kasei) in a GPCGL fluidized air bed (Gatt). 450 g of the resulting
granules are then coated with a m xture conposed of 315 of eth

Qel 1l ove (Bt FRIEBS BGPLATIIFEDOI. CHEC bR TE0 o aeh LB a AN B0l K20/ 32
{1 | gP), 36 g ofesdltifg @fan0iek ,arcl theg @hte@rveittp phaixtikH cdfipdsedaraisl glof earydh 5 f
ydr oxyst ear a AS 20 g tehano} . {.n ts 50% o
t he wei ght of %ll%@se %ﬂrl%%grzé%(r:%ne&gn/gg avggug? %8%?%";4})%? ﬁgﬁ%@tn ?\?é&gfr(?%glfpl eis
rel eased over/I&Boul6 4 tof eastosheikn 18 ng RifgGramophoriid 4| (macregplglyesple i s

det er m neds Ung@frodyiRaGO/BASH)ARS 12020 per &rfngl ence di ssol ution test. 10
Exanmpl e 2: Crushing of '

t.he m croparticles of oxycodone HCl. prepared
accordi ng to Exanp &Oaﬂe@fwsmtgs{"%rﬁjﬁg? WF@P%%%/'%? apdrratisly aggﬁﬂeé | (i.e.
a dose of 80 thgt dfe acdixy pafciple ikicti¢ased evearabsited hpys shidwineineRigumeel. hatls
representing differ . i f M Suse; s i, ng
o sent )" el 00 R Abo e ARLRL BSRNC oo
m), (b) by pressing 8 tines between two spoons, (c) by using an "LGS

pul ver i zen ¢ gbhiblod | Crbdiey; Htaliehnfeaitichs HSbkyeodol 1001 rbpited cof fee

grinder for 30 segonds, 20 e release profiles of  the crushe
G‘cr oparticl e8°QF ng o, fxampled; gure 2. The release profile is determni ned
wnder the conditi o2 af dfmaicropiirécies pepaed soExdmpme [ (i.esd dosthef §0ehgase

profiles of E@ggh&enﬂéb Q}@Qﬁsﬁgdcﬂryon@?%#ehfﬁgﬁ%)%sg{};glfeg%ﬁﬁggléf?f{%ent.(p%g#lg@?d

m croparticles re sintlar inte simlarity
factor C 25 waysoefngg)se: cal cul ated as indicated by the FDA (Gui dance for

I ndustry $SPAC NB vy Mashing @thofrki§ane 2SRirutts QLed0 FRSRAS) HRhNBpeshle add) -
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 f2 similarity factor
C. 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 Example 3: 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



Thus crushing has little or even no effect on the rel ease of the oxycodone
fromthe mcroparticles. 30 Exanple 3. Appearance of the contents of a
capsul e according to the invention 200 ng of mcroparticles prepared in
Exanple 1 (i.e. a dose of 80 ng of oxycodone HC) are mixed with the
follow ng viscosifiers: 90 ng of Klucel HF (hydroxypropyl cellul ose

/[ Aqual on), 20 ng of PolyOx WER 303 Sentry (poly 35 ethyl ene oxide /Dow) and
20 ngy of Xantural 180 (xanthan /cpKel co}l previously 31 sieved to between
100 and 600 m The whole is incorporated into a size 0O gel atin capsule.

Figure 3 shous, AL BGLARNSoPld OB FEYRIL ARl RS FARTILS, sORRGENR v (P

t he naked eyeSIf n optTcCa in Figure
3(A), observechpsle.n t he naked eye, the m croparticles of active principle

and the g}Cfgpart'Figﬁ% P%ho‘é{sﬁﬁ@@% §§§f@aé%ont3nt's %@'klﬁté?a;u %lé sdgt@é}b&nén% i cal
i nsepar abl e sievin n ra ure obt ai ned by optica
m cr oscopy (nﬁ"f’é‘akef(?ygé% “ﬁ?fpéné’pﬂgaé“gﬁf’if"?‘b@%dl stinct popul ations of
particles:5on the Amawh_mnd thesf(lA()ajbsermcb\mdpmemlmldeye ahe micyepad@ies ofiCl and

m cropar{i o! gk philfall bERS LS AN BB ol er hand rod. shaped

particles of smal |l size of these
particles (aboundistinguishaple, t hey cannot be separ ated from one another. 15
Exanpl e 4: TestinsbOhabd/by fngeXtraction of a formaccording to the i nventl on

200 f d f

oxycggo(rjle ECIC; Og?;fnnﬁ’i e‘g“’gﬂ gfﬂfd ﬁ’ﬁ“@%@%&?@f“egﬂ'—by( W&Sb?ﬁ%ﬁ%ﬁ%ﬂ %’8‘&? | ul ose
[ Aqual on) 10 20scate),aherateyonly tMBHRIISSDGt fopualations (of partieled whelrcorehadd sphbdedl and 20
my of Xantur alm c\kﬁ&alrt HRYTY Jd&?é%b?@%d rH{cFo‘éhé?U@L ¥f @&oe\‘/lﬁé%tsffgrsbﬁ{ "\ﬁ‘q' ¢ 100 and

0O 20 m e|S|nororae nto a s The

t
psule is opewéﬁh@ddoﬂﬁbamém@@ﬁkeg of p S1¢ Vigestsdigr. a@wrldh%gewrr@ﬁéwswé 2(a)

with a nortar (Rgddpesds (Bboun 0.2tray) theyxashok BE sehBratddFrom bk shothent! Of extraction
liquid at anbient tenperature or at the boil. The solution is then taken up

with a 2.5 m syringe (with an 18G needl e) through cotton wool serving as a
filter. The CERamplechinTesgffonsyyringdextradtion ofatform hechbrdingao she/ineention HPLC or UV
and is shown in 54 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 um. 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
C 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 ExampleS: 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.



Table 1. The |l ow extraction yields observed (<20% are totally dissuasive

for potential msusers. 30 Exanple 5: Test for syringe extraction of a form
according to the invention 200 ng of microparticles prepared in Exanple 1
(i.e. a dose of 80 ng of oxycodone HCl) are m xed with 150 ng of Klucel HXF
(hydroxypropyl cellulose /Aqualon), 50 ng of PolyOx WSR 303 Sentry

(pol yet hyl ene oxide /Dow) and 30 ng of Carbopol 971P (carboner BF
Goodrich). The m xture is incorporated 3hto a 35 size 00 gelatin capsule.
32 The capsule is opened and the contents are crushed according to Exanple

2(a) with a nortar..and stle and then m xed for m.n_w m, . of
extraction |iqui (_:IT}%ft Cagﬁb? Easn?pe %drjr%nélrta GP?ate% argtcr?%gd_ﬁ%ﬁofﬁné' Eoe%g%m}?i onis
t hen taken up2( witha mortarrpind pestieragd thiani mixed for 19ancEith &) mlf syigartient t on wool

serving as a fiiuli§ 8 ambi&iR tnRPRMAbr Af thOBAE OHRNBIUEGH isa¥dd @R wih 206! yzgd by
S opserve

HPLC or WV and.is.sho in ble 2. .-The. |l ow extraction yiel

(<20% are tothisyyngs Yefhagy \}ggfIE?Fdlg)pB’(rWi‘%ﬁ’Ftoﬂi“éQP &Fyme E{’itﬁrpl B: Test
for syringg exhowtibf oxycoflore HOF ertracted iscinalyzédobyt HELCror diiV iandh is sh6@ndn of Kl ucel
HXF (hydr OXYPLARY cellul ose /Aqualon), 50 g of PolyOx WSR 303 Sentry

(pol yethyl ene oxide /Dow), 30 g of Carbopol 971P (carbomer /BF Goodrich)
and 10 g of povi dohe (Py sxrectionpyPldkogsgred (S %h e el dissiasivee®r on a

M Pro appar at gsentidmrisitediul es are passed through a 100-600 m sieve. 15 250
ng of the resulting granules are added to 200 ng of mcroparticles prepared
in Exanple | (i.e. a dose of 80 ng of oxycodone HCl). The whole is

i ncor por ate@d Emdmpk 6si TestGogsiraige exttagunlof a fdine accopdingdo tse iopartisd and t he

contents are cruspgd, 3¢ di psrt R [Fg,ggm 1 &) 'A(ﬂl ot phidopest | e and
Qen m xed for._ 10 rri% W t Y 113 m( }(I), ttpgc‘t?el(lor?s%l\?q |agmg?r a%%{ en
nper at ure oV 3Pheengyilpolyethdenzxids/Bewd R0igf CaghoreldddR (easbamerHBR 10 mi
syringe (w t hGabdddh§>ané e0llgedf foRidatd (PlesdbicOPVP W2O/32SES )i 43¢ wat ganiilateier . The
anmount of oxycodg)glg HCl eﬁ%r ﬁt ed I3 ana{l/%%{s ég‘é '_1'5{750? UV and is shown in
Tabl e 3. The PB& extG PG 3 PHEYELERP b 19080V BP9 di ssuasi ve
for potehfial m s2Ufemg.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.

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



C 25 Exanple 7: Manufacture of a tablet according to the invention 200 g of
m croparticles prepared in Exanple 1 are mxed with 90 g of Klucel HF
(hydroxypropyl cellul ose /Aqualon), 20 g of PolyOx WBR 303 Sentry

(pol yet hyl ene oxide /Dow), 20 g of Xanthural 180 (xanthan /cpKelco), 100 g
of 30 lactose (Tablettose /Meggle GrbH), 10 g of nmagnesi um stearate
(Brenntag AG and 30 g of croscarnell ose sodium (Ac-Di - Sol /FMC Bi pol yner).
470 ny tablets (i.e. a dose of oxycodon# of 80 ng) are manufactured using a
Korsch reci procati ng press. The tabl et obtained is crushed according to
Exampl e 2(a) a hen ./ with 2.5
M of extract 8 rﬁ)eliaglrggr gta{fl A The soglggxti s%heng%(é: f) gvlm &5 ? n%lﬁ%méo ({Htl[f'.l_he
solution is taehG@ ak@l}ﬁ)tﬁlpouzh ¢ptt9n2V051 WVIBg/ﬂS wfler( Wihetpmoynt afs@ypedsds e)

through cott OHCY‘@;R}act'é&'isVan%zéﬁbyqﬂﬁlé beUV. aﬂi‘i’s sBH\QH'EHTéIfle pxycodone HC
extracted is analyzed éQ‘%’; LC or a in Ta

The | ow

extraction yiel ds bifs eed‘“(“%?@%‘e@? eq’F‘c‘R’% I(§2 §{?as(?t?/lg' fissuasiye %9fenti al
m susers. ExapmbiaBmisibets.oparti cl es of oxycodone HCI according to the
invention Step 1. Ganules 1615 g of oxycodone and 85 g of povidone
(Pl asdone K29-32 ASP) are 10 dispersed in a mxture containing 2052 g of
wat er and 110Bxgmple 8t NHersipartithes of 9xycedpasHCE aenordipg do thetinvagiong of
cel lul ose spheres ¢fsahGrakaeei) in a Gatt GPCGL fluidized air bed. Step 2:
Anti-crushing mcr rt| | es 531 of .eth | ul og t.h | 20 Prem um
/Dow), 81 g of povf‘ﬁg mca 9g3§p9‘11¥pf,($ké‘?(§‘eo%2&§3r@%§l Pfyceroli
hydr oxyst &@r adis;ﬁe&kedmnmnmxtuﬂal%ﬁta&&@:)wﬁngi oB&vagr ahd dd8% @r ofo¢thanblaMhe t
huilerie) are f ne and

70°g of | sofrasis e dib o 8 lifos ARRAS Gl By GFEGET
gr epared i n 8uidged3rbahy The coating represents 50% of the wei ght of the
m croparticle and assures that the is released as shown in Figure 4. The

rel ease profile is ngne under tg:('? conditions of the reference
di ssol ution test. BH-GrUSHRe, PUGIPRATISEES s capsul e according to the
i nventionls 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).

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

Example 9: Contents of a capsule according to the invention

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

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

— indistinguishable,
— inseparable by sieving.

35



C 25 230 ng of mcroparticles obtained in step 2 of Exanple 8, 100 ng of
crushed and sieved Anberlite | R69F (sodi um pol ystyrenesul fonate), 70 ng of
si eved Pol yox WBR 303 Sentry (pol yethyl ene oxide), 3.8 ng of magnesi um
stearate and 1.9 ng of Aerosil 200 (colloidal silica) are introduced into a
size O gelatin capsule. 30 As shown in Figure 5, observed with the naked
eye (A and under an optical mcroscope (B), the mcroparticles of active
principle and the mcroparticles of vi%tosifiers are: - indistinguishable,
- inseparable by sieving. 35 34 Exanple 10: Crushing of the contents of a
capsul e prepaged rding. t e
prepared in Eég?rnﬁﬁlgqg' gk%&ééégﬁggg%#tgﬁg %hﬁuctgggﬁl?ﬁ)trgpﬂn%gt%?mgﬁgfgéast le. 5
The rel ease pEsdmpled of the crushed microparticles are shown in Figure 6.

The rel ease profilend sofi&iteoMRedapiileprepil &P FhpRNS a8 chiiRed &frez ence
di ssolution test. .The release PI‘OfI | es of the intact and crushed products

are simlar. THYES a PORAHIPSEIS i 111 e or even no effect on the rel ease of
t he oxycodbne fronTheheleadpmofits aifahd trubled. mikropafticles hie: shbemt inf Kipurs \a: i nge
extraction of S: . Of r - ' . ample 9 A
capsul e pr epaﬁé%%ée%g%élﬁmﬁglsg Ste%%%l%ﬁ%ﬁeg ﬂl{ésﬁggléﬁ%doﬁﬁg?{ gg%o(%%gglﬁgqgr e 15
crushed for 2tfinutes with a nortar and pestle and then mxed for 10 nin

\(Nith %hS rﬂl ?T eXTHeaféﬂéaQJ‘pI{oiﬁfkwidﬂtﬁéilﬁd@thh&{‘gruglféﬂﬁﬂm 6&&;5&@&%_1&{1 ﬂhﬂ} he boi |
: e solutign i hen taken u : ri nge (w el ther an
186 need o or et ey SRR o8 B Figer oSl RESAMEPRhE, < rhe
amount of loxyoootopeetiddS] extracted is analyzed by HPLC or WV and is shown in

Tables 5 and 6. 20 The | ow extraction yields observed (<20% are totally

*ssuasive for potential msusers. )
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 HCI 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
C 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:



Exanpl e 12: Test for extraction of the contents of a capsule according to C
25 Exanple 9 into drinks A capsule prepared according to Exanple 9 is opened
and the contents are crushed for 2 minutes with a nortar and pestle and
then mxed with 100 m of non- alcoholic drink or 50 m of al coholic drink
as indicated in the Table below. 35 Solvent Volunme (m) Tap water 100 Tap
water with 2 1 of NaCl 100 H 1.2 HO with 2 of Nad 100 Sprite' 100
Pepsi-Cola' 100 Smirnoff Tw sted Appl e35% al cohol) 100 Absol ute vodka
(40% al cohol) 50 The solution is then taken up and t he anobunt of oxycodone
HCl extracted is anal yzed by HPLC or WV and is shown in Table 7. C 5 The

| ow extraction yi el dg—ebservet; eren For—ong—ext \?\1L| ui l},' nes, are totally
di ssuasi ve for potenyd Xai o o oxycodone HCl
extracted with the 1BG syringe T?HW@FF’H at_armhient te Qgraflne Liquid at the
boil Tap water 0.2 vaTar Welthuito? gl@6N40! v/ v)| 3 8 108t hanpl 18 1 Table 2
(Exanmpl e 5) % oxycodpne piDil 2610 pwitled giliof Na€he 1)8G sydbnge |Liquid at

anbi ent tenperature LI uid at thsprbé?I Tap wategr 1 2o00Wat e/ et hanol (60/40

viv) 4 7 Ethanol 19[8 15 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.

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
C Liquid at ambient temperature Liquid at the boil
Tap water l 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 | 2
Water/ethanol (60/40 v/v) 5 8
Ethanol 19 9




Tabl e 3 (Exanple 6) % oxycodone HC extracted with the 18G syringe Liquid
at anbient tenperature Liquid at the boil trap water 1 2 |water/ethanol
(60/40 v/iv) 5 8 thanol 19 9 36 Table 4 (Exanple 7) % oxycodone HC
extracted with the 18G syringe Liquid at anbient tenperature Liquid at the
boil ap water 0.5 2 Iwater/ethanol (60/40 v/v) 4 10 thanol 19 2 5 Table
5: Ampunt of AP extracted (% wusing a 2.5 m syringe equipped with a 27G
needl e (Exanple 11) % oxycodone HCl ext3@cted with the 27G syringe Liquid
at anbient tenperature Liquid at the boil Tap water 0 1 Water/ et hanol
(60/40 v/v) 0 4 Absolute ethanol Tdsle @ (Efaniplol7y 6: Anount of Al' extracted
(% using a 2.5 m syringe equipped with an %

18G needl e (Exanple 11)

oxycodone HCl extracted with thmﬂz?;g'gﬁﬁa ¢ ) S eratjure
Liquid at the boil Ta waterOl.\/%t } 4 - ol ute
elt ﬂglnol 18 1 g5 1!'ablc B AFFDHHIE GI.“lq}’l\. agxélﬁlgu?t[ép % ! Biduidathy L us as
a function of[L2R WA (Exampl e 12) Sol vent M-extraction ftinme 1 h 21 h Tap
water 8 <45 [Waerighenel (G HvAa) [ of NaCl 8 445 H 1.2 HO with 201 of NaQ 14
<45 thanol 19 2

5  Table 5: Amount of AP extracted (%) using a 2.5 ml syringe equipped with a

27G needle (Example 11)
% oxycodone HCl extracted with the 27G syringe
Liquid at ambient temperature Liquid at the boil
C 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 HCl 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
C time (Example 12)
Solvent / extraction time 1h 21h
Tap water 8 <45
Tap water with 2 g/l of NaCl 8 <45
pH 1.2 (HCI) with 2 g/l of NaCl 14 <45
Sprite® 3 <45
Pepsi-Cola® 3 <45
Smirnoff Twisted Apple (5% alcohol) 23 <45
Absolut® vodka (40% alcohol) 24 <45




Sprite 3 <45 Pepsi-Cole 3 <45 Smrnoff Tw sted Apple (5% al cohol) 23 <45
Absol ut vodka (40% al cohol) 24 <45 37 CLAIMS 1. A solid oral pharmaceutical
form characterized in that: - it contains anti-msuse neans, 5 - at |east
part of the AP it conprises is contained in coated m croparticles for

nodi fied rel ease of the AP, and - the coated mcroparticles of AP have a
coating layer (Ra) which assures the nodified release of the AP and

simul taneously inparts crushing resistadite to the coated mcroparticles of
AP so as to avoid msuse. 10 2. The pharmaceutical formaccording to claim
1, characterized in that it conprisqéhggwheast one viscosifier (Vb) capable
of preventing extraction of the AP ¢ ed in the coated mcroparticles
of AP for nodified release of the AP so as to avoid msuse. 15 3. The

phar maceut i Ca:l. f or Dsged Qb AU HAEMARuifdaPlofh | ch¥factérize@lftact er i zed in that it
conprises at l|east one sequestering agent (Q capable of formng a conpl ex

with the AP i OBIas@BYMISNE WeaPho phhar maceuti cal form according to claim

1, 2 or 3,5chanaddasrparedf the ABat comprses datomgnddire coatddanidrspattdcdésgfoed i n such

a way that, in &%g gxentiﬁ . Q%ﬁing, it allows maintenance of a nodified
?or eas

rel ease of the° casg© >Sone of the coated mnmicroparticles. C 25 5.

The phar maceut ithzatodtest micepaoiiaiésnef AB hang aoenating laykie (Ra)ewbigh ragsuedsathers

charact eri zedpjoBife 3tlcdsDOr MRAAPNAI | sEdBEanédBaY imPade b rdsRiaRCH @evay that,
in the event of crushin ows mmj ntehance of a nbdified rel ease for

g, | |
at | east 40% ©° ?@“@F‘E’Bﬁ?leéf’%ﬁgégtas BRRYTRESYSr ti cul arly preferably at |east
80% of théocoated mcroparticles for nodified release of the AP. 30 6. The

pharmaceuti cal formagEan A D cd OofRYactBind to! d5inP" S CRALAG Ak 3h Rat it
C comprises at least one viscosifier (Vb) capable of preventing extraction of the AP
contained in the coated microparticles of AP for modified release of the AP so as to
avoid misuse.
15
3. The pharmaceutical form according to claim 1 or 2, characterized in that it
comprises at least one sequestering agent (Q) capable of forming a complex with
the AP in solution.

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

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

30
6. The pharmaceutical form according to any one of the preceding claims,
characterized in that the coating layer (Ra) comprises:
(Al) at least one film-forming (co)polymer (Al) insoluble in the gastrointestinal
juices;

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



characterized in that the coating |ayer (Ra) conprises: (Al) at |east one
filmformng (co)polynmer (Al) insoluble in the gastrointestinal juices; 35
(A2) at |east one (co)polymer (A2) soluble in the gastrointestinal juices;
38 (A3) at |east one plasticizer (A3); (A4) optionally at |east one
surfactant and/or lubricant and/or mneral and/or organic filler (A4). 5 7.
The pharnaceutical formaccording to claim®6, characterized in that the
coating layer (Ra) conprises the follow#g (in % by weight, based on the
total weight of the coating): 10 <- Al <- 90, preferably 15 <- Al <- 80 and
even nore pre a A<, 80; 5:5 A2<- 50, preferably 10<- A2 <- 40
and even nnrebgﬁéfg%%%giﬁ%ﬁﬁ?ﬁﬁﬁﬁﬁ’25; 10 1 5 A3 <- 30, preferably 2!5 A3
1< 20 and evetAfoptonmlsf ar lhityorgssysfactant agd/or) lubripant Sand(r pinsfabraabloy 0<- Ad<-
30 and even npLeipKRLgAaPly 0!'S A4l5 20. 8. The pharmaceutical form
according to cllaim6 or in which: 15 (Al) is selected fromthe group
conprising: - water-insoluble cellulose derivatives, preferably ethyl

cel l ul ose andlor CcEhd phaymeceuticatfaine according yd clainpl6y mharscterized. inabgothy ner s  of

(meth)acrylic_aci | kv ( 1 )o I S, o an
acrylic and n%?%%%ﬁ@g?éﬁgcﬁ) egEE@eggygﬁﬁaéka?lﬁi%@@h%%§&%2% qﬁb?ggnary
ammoni um gr oupreight &fftee egafipglat | east one copol yner of an al kyl (neth)acryl ate
anddtritrret hylszmt_ i@%,fibyéf%ﬁﬁ h@@gigsegﬁ%ﬁ%@ re%w}nw/@m@mi sel ylth_e |
products mar ed under ra r r a r - polyviny
acetates, - agé‘scni%%S&rpé eﬁaﬁléfrltggg%(‘}%?gyf‘ﬁ?)mqrép & Xg(gs%zo%“t’he gr oup
conpri singd - 15iAY 9@ mpreforablyi2nd Ag <(20anpelonmmers prafereble SabAy<flbpm t he group
conprising pob&'A@EﬁM'p?é?Fggr?’o PRUY a%\l}\lgyén%rg%ﬁeg?rgﬁ@\@&}’kl%.rro' | dones

VP) and pol y-N-vi nyl ams, 30 - er-sol elT'ul ose derivati ves,
pol yvi nyl al cohol s (PVA),

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

15 (Al)is selected from the group comprising:
— water-insoluble cellulose derivatives, preferably ethyl cellulose and/or cellulose
acetate,
— acrylic plymers, e.g. copolymers of (meth)acrylic acid and an alkyl (e.g. methyl)
ester, copolymers of an acrylic and methacrylic acid ester carrying at least one

20 quaternary ammonium group (preferably at least one copolymer of an alkyl
(meth)acrylate and trimethylammonioethyl methacrylate chloride), and more
precisely the products marketed under the trademark EUDRAGIT® RS and/or RL,
— polyvinyl acetates,
— and mixtures thereof;

C 25

(A2) is selected from the group comprising:
— nitrogen-containing (co)polymers, preferably from the group comprising poly-
acrylamides, poly-N-vinylamides, polyvinylpyrrolidones (PVP) and poly-N-vinyl-
lactams,

30 — water-soluble cellulose derivatives,
— polyvinyl alcohols (PVA),
— polyalkylene oxides, preferably polyethylene oxides (PEO),
— polyethylene glycols (PEG),
— and mixtures thereof;

35



- pol yal kyl ene oxi des, preferably polyethyl ene oxides (PEO), - polyethylene
glycols (PEG, - and m xtures thereof; 35 39 (A3) is selected fromthe
group conprising: - cetyl alcohol esters, - glycerol and its esters,
preferably fromthe follow ng subgroup: acetylated glycerides, glycero
nonostearate, glyceryl triacetate and glycerol tributyrate, 5 - phthal ates,
preferably fromthe foll ow ng subgroup: dibutyl phthal ate, diethyl

pht hal ate, di nethyl phthalate, dioctyl phthalate, - citrates, preferably
fromthe foll owi ng subgroup: acetyl tributyl citrate, acetyl triethyl

citrate, tribegﬁhs§%£&ﬁg |e@%%ﬁ%EéE%§%% te, - sebacates, preferably from

the foll ow ng bgroup: . di butyl 10 sebacate, - adipates,
azel ates, - beptybdeahsl esteryegetable oils, 5 - fumarates, preferably diethyl

fumarate, - oBiREEE.and!@f 5Bk YrekirgBI Yo Bhat BllowinpXaibgiodp: abit@hwedabl y

di et hyl oxal ate, -, succi nates referably .di butyl succinate, - butyrates,

20 - ety al ESHIen el mondsidale, gl e ighcgtate dnd el FPuSalga) onat es,

pr ef er abl y5 di etphthhlas| prefetably froomgdteofollowing( ubgwufredibatyp phthalatel alidtlyl

preferred), Sﬁﬂémé“ﬁﬂaﬁﬂﬁﬂﬁﬁﬁg‘mQ g@ﬁﬂmgﬁA) is selected fromthe group
actants, prefera

conprising: - anionic su f ly fromthe subgroup conprising
al kali netal oritragsiarefosebly dfonh theefollpwing| subgriepp:f acety) tulutyscitraiecagetyd and/ or

ol ei c acid betriehyPEi@hR! #iBHtyl citrate, triethyl citrate,
—sebacates, preferably from the following subgroup: diethyl sebacate, dibutyl
10  sebacate,
— adipates,
C — azelates,
— benzoates,
— vegetable oils,
15 - fumarates, preferably diethyl fumarate,
— malates, preferably diethyl malate,
— oxalates, preferably diethyl oxalate,
— succinates, preferably dibutyl succinate,
- butyrates,
20 - cetyl alcohol esters,
— salicylic acid,
— triacetin,
— malonates, preferably diethyl malonate,
— castor oil (this being particularly preferred),
C 25  — and mixtures thereof;

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

35 - stearates, preferably calcium, magnesium, aluminum or zinc stearates,



30 - and/or non-ionic surfactants, preferably fromthe foll owi ng subgroup: -
pol yet hoxyl ated oils, preferably polyethoxyl ated hydrogenated castor oil, -

pol yoxyet hyl ene/ pol yoxypr opyl ene copol yners, - pol yet hoxyl ated sorbitan
esters, - polyethoxylated castor oil derivatives, 35 - stearates, preferably
cal cium magnesium alum numor zinc stearates, 40 - stearylfumarates,
preferably sodium stearyl fumarate, - glycerol behenates, - talcum -
colloidal silica, 5 - titaniumoxide, n#ynesi umoxide, - bentonite,

m crocrystalline cellulose, - kaolin, - alumnumsilicate, 10 - and

m xt ur es therggkmyﬁmﬂ;g@&ggg&gﬁgQ&E&BQ&?ﬁ& magcording to any one of the
a

precedi ng clains, " characterized rn th € coating layer (Ra) represents a
fracti on by weiglyserolipghenaisspr essed in % by dry wei ght, based on the total

wei ght of the_ggafgd 15 microparticles, such that: Tp > 15, Tp preferably
bei ng bet ween 30 a&&.fo, particularly preferably between 40 and 60 and very
particul arly prRlRalgfea et ween 45 and 55 or about 50. 10. The

phar maceut $ cat tifanium eddo ndignagiviooxadey one of the preceding clains, 20
characterized_%&u&P%t the coated mcroparticles of AP have a nean di aneter

| ess than or equal to 1000 m preferably of between 50 and 800 m even nore
preferably of mHepeREalingellulese, 600 m and very even nore preferably of
between 100 angagd) m 25 11. The pharnaceutical formaccording to any one
of the precedi_nﬁlclainﬁd characterized in that the coated microparticles
for modified r&lONSE Y% e AP have an outer coating designed in such a way
that, in the mandimadures thersbft abl ets, it contributes to maintaining a

nodi fied rel ease for at | east some of said coated mcroparticles of AP for

g#™odi fied rel ease of the AP, said outer goating bei n . .
9. The pharmaceutical form according to any one of the preceding claims,

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

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

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

um.

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

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

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



30 conposed of at | east one deformable organic constituent with a nmelting
poi nt of between 40C and 120C, preferably of between 45C and 100C. 12. The
pharmaceutical formaccording to claim 11, characterized in that the outer
coating represents from5 to 50% preferably from10 to 30% and even nore
35 preferably in the order of 20% by dry wei ght, based on the total weight
of the 41 overcoated mcroparticles of AP. 13. The pharnmaceutical form
according to claim2 and optionally accerding to any one of the other
preceding clains, characterized in that at |east one viscosifier 5 (Vb) is
selected fromthose which are s ble in at |east one of the follow ng
sol vents: wat BYercozfeddpigionartigles and mi xtures thereof, said viscosifier
bei ng capable of increasing the viscosity of the extraction liquid so as to
t hwart m suse e Cl | Ri-ecl.LOR: T wcal  form
according to H'ai ;H%Sbhqkrh%cre g%cta!aﬁn?e%bé}ﬁmg %gtc l]affﬁg Jﬁ?l@?gﬁﬁ??&g?&r @g_)toi S
sel ect ed f r onfyhanefas|thoohergpregeding slayms, sharpetenized i 8iay alclegst ore ¥is¢asifieand
dler i v?g i ve§d; t‘@d)ei@fselefa‘t@dj{fﬂﬁn 'tho@@'MﬁéélkHﬂe(eé&ﬁlezl mcial &asﬁ&ing-ofpﬁll: _yfgncmihgned/
glycol), and/or,_ - polya ne, oxi des .(e.q. e .ene oxi.des)., and/ or
15 - pol yvi nyFPyanso ‘Ya}t%oﬁg:)él,‘ﬁ&nlﬂ?t%‘?ﬁs-mﬂeinﬁ‘g'l“ﬁg?h%‘??g’/ gar‘g-V‘sp?Bfl ?aﬁ%‘ﬂ%tri des,
preferably fr capablaef sndogpsing phecwisqisitys phthe satiaation dilqgidrsatas, to thoeat mmsese, guar s,
xant hans, car . | ans and cel | ul ose derivatives (e.g.
KRR ip i

hydr oxypr opyl ose, methyl cellul ose, hydroxyethyl cellul ose,
carboxy- 20 nethyl cellulose), - and m xtures thereof. 15. The

E)Cg; maceut g cialm.f orm?]ea I entcal (forﬁd aécmcﬂql?g @rﬁlaﬁﬂl 3 dﬂﬁiaﬁﬁériidalein f}ihtﬁlﬁ@Si fC i gg
IS a pol yox ne a . ecul ar | t.e.g.vmt a
Pheurar i SROSTE W tefosted e RSBt e BB or exanpl o of 2
¥ | lion, 5 niipblyasrylir acidsrndl derpnatigdsrtidreof l4ad/ofhe phar maceuti cal form

according to a i erized in that at |east one
(SRRl 5 b 8 e S0

vi scosi fier s g on mcroparticles, - and/or in
an out er coat riglyalylang oxiges o gpobrethyleae Axidesd a0 cl es of AP,

15 - polyvinylpyrrolidones, and/or
— gelatins, and/or
— polysaccharides, preferably from the subgroup comprising sodium alginate,
pectins, guars, xanthans, carrageenans, gellans and cellulose derivatives (e.g.
hydroxypropyl methyl cellulose, methyl cellulose, hydroxyethyl cellulose, carboxy-
20  methyl cellulose),
— and mixtures thereof.

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

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

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

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



- and/or in the free state, i.e. neither contained in nor supported by

m croparticles. 17. The pharmaceutical formaccording to any one of clains
13 to 16, 35 characterized in that the viscosifier (Vb) is capable of
increasing the viscosity of the 42 1liquid used for possible extraction to a
val ue greater than or equal to 100 nPa.s in an extraction volune of 2.5 m
so as to trap the extracted AP in the viscous nedium 5 18. The
pharmaceuti cal formaccording to any ongof clainms 13 to 17, characterized
in that at |east part of the viscosifier (Vb) is in the forn1of

m croparticle e |n arable fromthe coat t ed or

mcr oBarti cl eEq"d‘? eﬂ?fgf H?fs‘ pexﬁfﬁ@mﬁﬁ%?‘ nﬁ‘é@fqaﬁ?é aPc?Fﬁlq ?@é H'%aisdn claim3
and optional | yn extcastion vghine ofR)p mmeoaﬁlbhﬁmomh&mhpaeiédingﬂmIGMRBS|n whi ch
t he sequesterh%& uAdent Q conprises a salt containing ions capable of
formng a co ex wWth the extracted AP salt in solution. 15 20. The
pharnaceutical formaccording to claim19 in which the ions of the

Sequeslterlﬂg a&entﬂ@ @h@nﬁbmmlcfdr@nscc@fdmyoW@Sdnpeor&oloﬁrdlzhmstp3 tinag7, of the AP
In solutlon,

X he . ext. AP. s in salution.
21. The phar ngtaéft?f%"é% “Fot n@*&?etdf’% ? t}‘%lvéﬁcf’ﬁ‘ g\?b 28 ih f%‘ﬁ‘t e 20
sequest eri ng ax@ogartipléssthar &re emseparabla fionr the cpktad;er segatedt micfaparticks of east one
second phaseypsaid second phase containing at |east one AP salt. 22. The
pharnaceuticaﬁ‘forn1according to any one of clainms 19 to 21 which conprises
m croparticles of AP salt and mcroparticles of sequestering agent Q C 25

23. The phar W&i@eUtTl‘feaﬁxhahﬁﬁdéhﬁdhtﬂfrﬂi fordrg Gb alth Z,Zaﬂdrbpf{ehﬂiy £8dding to
mlar size.distr den3|t and are

m croparticles_hav

ot separ abl e o et pageedipp g aﬁﬂ%%‘&@h{hﬁésqueﬁw SR Q PRSI ai m 20
Wil Whi ch t he acalt odntapipgsornsecaiblpof rming a @niphext with thehextrafed APssaltutii on i s an
organi ¢ ani ong, 25, The pharnmaceutical formaccording to any one of clainms 19
to 23 in mhicﬁ the sequestering agent Q conprises a salt selected fromthe

group conprising: - anionic organic salts such as sodi um dodecyl sul fate or

sodi um do¢sisabe; 3Phe pldtmadtuticad @bniiMBEcOrdMpCtd Elsind MBtim waidhyhe Goso@othy Mer s
(e.g. Eudragi ts Iﬁ%stgin%néjgeﬁt?)Q are organic ions of opposite polarity to that of the AP in

solution, which form a complex with the extracted AP salt in solution.

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

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

C 25
23,  The pharmaceutical form according to claim 22 in which said microparticles
have a similar size distribution, a similar density and are not separable by sieving.

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

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

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



Eudragit(r) L), crosslinked polyacrylic acids (e.g. Carbopol), carboxynethyl
cellulose and derivatives thereof, crosslinked carboxynethyl cellul ose and
derivatives thereof, and other polysaccharides (e.g. alginate, xanthan gum
or gum arabic), and alginate/ (sulfonate) propylene glycol; 5 - nonoval ent
or polyvalent salts such as glucuronates, citrates, acetates, carbonates,
gl uconat es, succi nates, phosphates, glycerophosphates, | actates,
trisilicates, fumarates, adipates, benzéates, salicylates, tartrates,

sul fonam des and acesul fanes; - saponified fatty acids such as acetic,

succinic, citg] stealri c . 1h:LC .ac] fz si fying
gl yceryl nonof(:i{l%%%{t;dsl?)’ 9110%%‘?‘@%800 ?%‘93@? gg&cg’%o? g%"%é"%gcgrp?e _|CZ@§ C el[s%llijsg as

al bumi ns, casaiddsrivafivshtherens ceaselinketheapbaxymethylgetiulesoandrdsyvativey deeof, 15 26.
The phar maceubd £aher RIyHRESRIS w.g al @inaféd, RhrithaA0gun® oMbl Qrabfzs«f, an@Rigafateppposi t e
polarity to thaf of the AP in solution is an organic netal cation or a

m xt ur e t her egpifonate) propylene,seqla ceuti cal form according to any one of clains
19 to 23 if whnwhovdldne seqptplalni N@ltaganh & cgonirdmes, acigatkd, aedtaed, ed from
the group co i Si ng: - ti_Qni: al . S e, My or
Zn, in the fg?%#%?ﬁgtéégf?gﬁgsfg&g%é%at@gﬁmgﬁgbdﬁ&?&ﬂﬁgﬂg%%begga%ggbonates,
chl orides, ci trisdicatss, fhnatstesdedipatdsy henzaatess saliqylatgsotistrades, syfaneomdspands

gl ycer ophosphadegfifanfey.dr oxi des, iodates, iodides, |actates, oxides,
phosphates, trisilijcates, salicylates, succinates, sulfonanides,or
Dartrates; - oPERRINES Gt i sudlps sty s CRe. i Searis opd BARBHS S S s,
particul ally tud seHtemplsifyidp gtyedryladempleatesyoni um br om de or benzet honi um

chloride; - catipnig . hj acr i pol ymer s
5. Eudr agh s Py RuRRPRITRORR i boBRges kS MARG TR AEhKME £RRCTITENS
cot ei ns or pepwymdss; - and m xtures thereof. 30 28. The pharnaceuti cal
form accordi ng gh@mtre®there8f Clains 19 to 23 in which the sequestering
agent Qis a salt of an ion exchange resin, preferably a strongly acidic
cation exchange resin when the AP is cationic, or a strongly basic anion
exchange ng&si A6.wheThd plamiiReutscabfonnrcardiBdto claim 20 in which the ion of opposite

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

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

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

— organic cationic salts such as quaternary ammonium salts, particularly trimethyl-
C 25  tetradecylammonium bromide or benzethonium chloride;

— cationic polymers such as chitosan and (meth)acrylic copolymers (e.g. Eudragit®

RS, Eudragit® RL or Eudragit® E);

— polyamino acids, proteins or peptides;

— and mixtures thereof.

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

35



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

guat ernary ammoni um groups. 10 32. The4pharmaceutical formaccording to
claim 28 in which the sequestering agent is a crosslinked nmethacrylic

aci d/ di vi nyl bgnze capol ymer or. one of.its salts.. 33.. The pharnaceuti cal
form accordi nth on@?eaﬁc’}%frﬂ%e}%caamr@hacf%rgmigéﬂ CZ%‘(%h%nﬁevani%-tlilreesseﬁ%eslegn% phenol i c
pol yam ne. 34agelh@ iphderivaideanfiashireneaivimydeozandicopplyroerany one of clains 19 to
33 in which the sequestering agent Qis selected from - anionic organic
salts such as_sodi um dodecyl sul fate or sodi um docusate; 20 - cati.onic

organi ¢ salt s3%uch%3&&a%%wﬁ.ﬁ JoransPRdt teéﬂaelg,28p'arwhlem|%\§rqeguqsrepﬁ%t hyl -

t et r adecy! amagentiQridd derivavest alalicratdd styrangidotidydbengaie copayderst rongl y aci di ¢
cation exchange resins or strongly basic ani on exchange resins, depending
on the polarity of the AP. 25 35. The pharnmaceutical formaccording to any
one of clai m33?1/-9 t ‘bhegpharmacghiiesh formhaccerslingetot daiindp mgekich thej sequestesing ed from

- strongly achgiheqQCiatal &Hv&i@%hﬁ&gﬁyré&%iﬂﬁﬂﬁélﬁeﬁ@ opblyRr LB/ iROhua the AP is
cationic; - and strgﬁghﬁ1ba5|c ani on exchange resins and ‘m xtures thereof

when the AP | gNMSHURHFEOMSc. 36. The pharmaceutical form according to any one
of claims1@9 to 35 in which at |east one sequestering agent Qis present: -

L Moropartlshes S Bhnaleui (080088 I8 Gl ORGE UCLSRen g OF 45 -
#n the free sfate, I.® neither contalned rn nor sugpor e ]
ch oparti cl eggengip a cyselinkad metheerli¢ acad/divioylvenzerosaplymer or anay! ghsalisf cl ai s

19 to 36 in which
33.  The pharmaceutical form according to claim 28 in which the ion exchange

15  resin is a phenolic polyamine.

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

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

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

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

35 - on microparticles, and/or



t he amount of sequestering agent is adjusted in terns of ionic charge in
order to 5 conplex all or part of the dose of AP contained in the unit
form 38. The pharmaceutical formaccording to any one of clainms 19 to 37 in
which the sequestering agent (Q is in the formof mcroparticles that are
i nseparable from the coated or uncoated mcroparticles of AP. 10 39. The
phar maceuti cal formaccording to any one of clains 19 to 38 which conprises
m croparticles of viscosifier V and/or #icroparticles of sequestering agent
Q the mcroparticles of viscosifier V and the mcroparticles of
sequestering _agent. Q bein Lstinct fir. th ] i.cl. of AP. 15 40.
The phar naceut i"gtgl tfrF %F’t%%alcegng}eﬁg&}%énegﬁgIq%rnsgs%@egibgglﬁétoh%@%&39 whi ch
conprises mcroparticles of AP as well as mcroparticles of viscosifier V

and/or  mi cr opar t i theSshafhact RSP RiB e OidiAg &inyQneSFicthitid ¢9 P36 I whige having a
simlar size _distribufion and a sim Igrﬁg{nm It'% apd bei nggél.nse%ar able from
one anot her bifeAMAYRLQL seqyepteiing agpnt 15 AGPSIEE RS PT 18RS P 95 R 0 any one
of the pretedcompled @l orpart of kiwrdasd &ff AR eshtdimedtih #te unit femmpri ses at | east one
excipient in the free state, i.e. neither contained in nor supported by

m croparticles of AP, said excipient contributing to the crushing

resi stance of 3%-he Eisaphagmaseeticabtrm;jaseadingto agy, ong of slaims 153 pHayhekeut i cal

f orm accor di nghetsequebtadin® #kbnt €)) 3 AGhETorm nidtopdiatled g ar€MséRAtBRifrdrd the free

state is selegted fromthe group conpri.sing: - calciumstearate; - glycerol
pal mi t ost ear af}\g'coatgé)or-m}?ﬁ@tﬁgg’i‘ﬁ %%q%é’fip' pol yal kyl ene glycols, e.g.

pol yet hyl éhe gl ycols; - polyvinyl alcohol; - sodium benzoate; - stearic
aqi d; 35 - magge s{gy ﬁl@rmé&utiéal rf@n?h@%rding to any one of claims 19 to 38 which
C comprises microparticles of viscosifier V and/or microparticles of sequestering

agent Q, the microparticles of viscosifier V and the microparticles of sequestering

agent Q being distinct from the microparticles of AP.

15
40.  The pharmaceutical form according to any one of claims 19 to 39 which
comprises microparticles of AP as well as microparticles of viscosifier V and/or
microparticles of sequestering agent Q, said microparticles having a similar size
distribution and a similar density and being inseparable from one another by sieving.
20

41.  The pharmaceutical form according to any one of the preceding claims,
characterized in that it comprises at least one excipient in the free state, i.e. neither
contained in nor supported by microparticles of AP, said excipient contributing to
the crushing resistance of the coated microparticles of AP.
C 25

42.  The pharmaceutical form according to claim 41, characterized in that the
excipient in the free state is selected from the group comprising:
— calcium stearate;
— glycerol palmitostearate;

30 - magnesium oxide;
- polyalkylene glycols, e.g. polyethylene glycols;
— polyvinyl alcohol;
— sodium benzoate;
— stearic acid,;

35 - maize starch;



- colloidal silica; - zinc stearate, magnesium stearate; - stearylfunarate;
5 - and m xtures thereof 43. The pharnaceutical form according to any one of
the preceding clains, characterized in that it cannot be converted to a dry
formw th i medi ate rel ease of the AP which can be adm ni stered by
sniffing. 10 44. The pharmaceutical formaccording to any one of the
preceding clainms, characterized in that it cannot be converted to an
injectable formwith i mediate release4df the AP. 15 45. The pharnaceuti cal
formaccording to any one of the preceding clainms, characterized in that it
conprises i me |ate rel ease AP and/or nodified-rel ease AP. 46. The
pharnaceuticaT accordlng to any one of the preceding clains,

char act eri zed—kcolldiduhsiliext r acti on of the AP by chewi ng and/or crushing is not
20 effective. formaccording to one of the preceding
cl ai s, charac%%ﬁ%?ggpﬁﬁé%ﬁgﬁH%%gﬁ%P used belongs to at |east one of the
follomﬁng f ant Plealfymaratee  ve substances: anphet ani nes, anal gesi cs,

anor exi genj csy andinddt@ecthereafit i 25 depressants, antiepileptics, antim graine
subst ances, anti parki nsoni sm substances, antitussives, anxiolytics,
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opi at es, psychbst i Fhe plrrmaceptisat Homr epdordingibes reyn ovs of dkal ateceding cimsyul ant s.
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characteri zed used is selected"fromthe follow ng conpounds:
ani | eri di ne, Q’Ge”t o‘P’]b‘ﬁli‘F?é‘bea"éﬁ‘FWterS‘f@h%{“ ‘hyl f ent anyl, acetyl di hydr ocodei ne,
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bet a- net hadol , bet a- prodi ne, bezitranide, buprenorphine, di oxaphet yl
butyrate, clonitazene, cyclazocine, cannabis, cetobem done, clonitazen,
codei ne, 18ocds5. coThd pearmacaideal ferm decadingiéy ady e @f abolpreceding claims,

di oxaf etyl but Xﬁaﬁc@eﬁzg& Bi tha rf'toc,%ﬁ'rprises immediate-release AP and/or modified-release AP.

46.  The pharmaceutical form according to any one of the preceding claims,
characterized in that extraction of the AP by chewing and/or crushing is not
20  effective.

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

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

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



desonor phi ne, dextronoram de, dextropropoxyphene, dianpromde, 5
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52. The pharnd Olf GPHR ?f'cll BRIMPPhBe NOFPIRARENG  QRIWR RFYRA98hs whi ch

oxymorphone papaveretum, phenadoxone, phenoperidine, promedol, properidine,
propiram, propoxyphene, paraﬂuorofenfanyl, pentazocine, pethidine,
20  phenampromide, phenazocine, phenomorphan, phenoperidine, pholcodine,
piminodine, piritramide, proheptazine, propanolol, properidine, propirane, race-
methorphan, racemoramide, racemorphan, remifentanil, sufentanil, thebacon,
thebaine, thiofentanyl, tilidine, trimeperidine, tramadol, their pharmacologically
acceptable salts, esters, hydrates, polymorphs and isomers, and mixtures thereof.
C 25
49.  The pharmaceutical form according to one of the preceding claims,
characterized in that the AP used is selected from the group comprising oxycodone
hydrochloride, morphine sulfate, oxymorphone hydrochloride, hydromorphone
hydrochloride, hydrocodone hydrochloride and tramadol hydrochloride.
30
50.  The pharmaceutical form according to one of the preceding claims,
characterized in that it is devoid of AP antagonist(s).

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



conprises a plurality of populations of coated mi croparticles of AP, said
popul ati ons being distingui shed fromone another by their rel ease kinetics
and/or the 5 AP they contain. 53. Use of the coated mcroparticles of AP
that allow nodified release of said AP, the coated mcroparticles of AP
being as defined in the preceding clains, for the manufacture of novel
phar maceuti cal formulations. 10 54. Use of the coated mcroparticles of AP
that allow nodified release of said AP48the coated microparticles of AP
being as defined in clainms 1 to 52, for the manufacture of novel
pharmaceutical fornulations active in the therapeutic treatnent of pain. 15
55. A nethod of conbating the m suse of AP, characterized in that it
consists ess&hti alheyphamagentigal Zorghagcaedinguto; gl off the presedipm: Flaisdwhigh any one
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characterized in,tha on5|s s essent |
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the AP, sabd APdheymantincl es having a coating |ayer (Ra) which assures the
nodi fied rel ease of the AP and si nul taneousl y imparts crushing resistance
to the coated mcroparticles of AP so as to avoid m suse, and opti onaIIy at
| east one vi sédsi fU@rof(%foaf%bamr@paﬁfclq@@%fhahgﬂ%&pwé&’&ﬂdﬁe@ﬁ of paad AP

contai ned in 29, theeosednfictopdriclePal AP GLis a0ldeRdse tl@éSFk@ed?igoéldrﬂﬁ} fdse, and
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optionally at | east . one terin ent capab
extraction of HEAMNABCIE qt\zﬁog‘}é{@ﬁ?ﬁlaﬁ’fgcg}g ua&‘%ﬁ cropariclcs of AP for
nmodi fi ed 1@l ease of the AP so as to avoid misuse, the coating |layer (Ra),

the viscosifief (Mo of he EBﬁé@HﬁoroﬁHﬂ:léshﬁ A"‘Ieﬂl'dteaﬁfo%f {RgifRI e Ease 0fkaid | f
@esent bei n% as defined in clail m%

P, the coated microparticles of AP bemg as defined in claims 1 to 52, for the
manufacture of novel pharmaceutical formulations active in the therapeutic
treatment of pain. |

15
55. A method of combating the misuse of AP, characterized in that it consists

essentially in using a pharmaceutical form as defined in any one of claims 1 to 52.

56. A method of combating the misuse of AP, characterized in that it consists
20  essentially in using, in a pharmaceutical form, coated microparticles of AP for
modified release of the AP, said microparticles having a coating layer (Ra) which
assures the modified release of the AP and simultaneously imparts crushing
resistance to the coated microparticles of AP so as to avoid misuse, and optionally
at least one viscosifier (Vb) capable of preventing extraction of the AP contained in
C,’ 25  the coated microparticles of AP so as to avoid misuse, and optionally at least one
sequestering agent (Q) capable of preventing extraction of the AP contained in the
coated microparticles of AP for modified release of the AP so as to avoid misuse,
the coating layer (Ra), the viscosifier (Vb), if present, and the sequestering agent

(Q), if present, being as defined in claims 1 to 52.





