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1. 2131859

Dasage Forw with Impeded Abuse

The present disclosure relates to g ranltipactionlate dosage form with bupeded abuse

potentigl containing, n addifion to one oy a plorslity of active ingredionts with abape

% potential (&), optionally at leact one physioloeically compatible exciptent (B}, at leax
ong syithetic or natural polymer (U), optionally at ogst one wax (D) and o least one
disinteprand (), wherein the individesl particles of the dosage form have a bactwre
resistanve of at lsast M N and an active igredient release of at loast 75% atker
435 puinutes, as well ag methods fir producing the disclosed dosage form,

18
In sddition i oculstanding efficsey in their velovig arsa of application, wany
pharmacoutically active ingrodients alse have an abuse potential, 1o they can be used
by an sbuser in order to produce effects that do not corvespond o thelr intended
purpse,

15

For exanple, opludey, whish shoew cutstanding efficacy In controlling sewvare fo very
P 2 & 2 3

sovers pain, are often used by sbusers to achiove inoxication-hke cupbovie stales,

Active substances having 8 peychotropice effect o patticular are abused in this manner,

2y For the purpose of such abuse, the corresponding dosage forms, such as tabdets or
capsules, are erashed by the abuser, 1o na mortar, the active ingredient of the powdsr
obtained I this mapner i3 exiacted bsing o preferably sgueous lquid, and the
resuliing solution, optionally after filtening through cotton or celiulose, is parenterally

administered, patticuladly intravenoosly, In this fype of administeation, the active

>
L85

inpredient s absorbed in 2 wore avcelerated form vompared fo abusive oral
administration, produsing the effect desired by the abuser, vamely the Mek. This kick
or these intoxication-like cuphoric states are alse schieved when the powdered dosage

form 15 adminisiered nasally, Lo soiffed

30 In oorder to prevent these possibilities of abuse, US-A-4070454 proposes adiding
swellable agent to the dosage form. This agent swelly when water 18 added fo exiract

the active ineredient, with the result that the Glirate separated from the gel contalns
& ¥ 8C

only @ minimal oot of the sctive ingredient.
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A corresponding epproach for preveating parenteral abuse i3 also proposed in WO
REI0947 an & mulitlaver tablet that containg the active inprediont with abuse potential

and ot loast one gel-fornting agent separated in difforent lavers rospectively.
£o3 ForBin el g i % -

A further approach for preventing parenteral abuse is disclosed in WL O3/0158331 A2,
In this dovwpsnt, a1 dosage form containing an annlgesic optoid and a dye as an
aversive agent is deserihed. The dye, which s released on undawial wanipulation of
the dosage R, is htended to deter the abussr fom using thiy manipulated dosage

1 form

Another known possibility for impeding abuse s to add to the dosage torm antagonisis
of the agtive ingrodients, such as naloxong or naltrexone 1w the case of opioidy, or

gozapounds that lexd o physiological rejestion reaetions, sach as Radis dpecacngniue =

15 ipecasc ool

Another known method of impeding abuse i3 to impede or prevent the pulverization of
the dosage forms necessary for alnee by the meens ordinarily available to g potential
abuser. Corrssponding solid desage Sams containing active substances with abuse
20 potestial, which ensure the desired therapeutiv effect when used as directed, but i
which the astive substances cannot be canverted fo.a form suttable for abuse by simple

polverization, are ks from DE-ACTD336400.8.

DBE 102005005446 disclossx o desaps oo comprising @ plusiologieally active

2
475

sutbstance with st least partially delayed releaser optionally, one or a plosslity of
vhysiologically compatible auxiliavies; and a synthetic or natural polymer; whersin the

dosage form has a fractare reststanes of st least 400N,

D 10336400 doscribos an abuse-prooted, thermotformed dosage form and method for
3¢ its production, which, in addition to one oy a plurality of active ingredionts with abuse
potential, and optionally physiologically compatible auxiliaries, contains gt least one

synthetic or natural polyimer with a fracture resistance of at logst S00 N,
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EE 1138321 relates to ol dosage fomms with delaved active ingrediont release and

high mechanical stability contadning one or & plurality of active ingredients, a

formudated mixture of polwvinyl acetate and pobyvinyipyrrolidone, watersoluble
polymers or low or high molecular weaght Hpophilic additives, as well as Rurther,

covmnon ausitliaries, and their ase and praduction.

The docwment DR 1020040320581 discloses & method for producing an sbuse-proatod,
solid dosage form, containing at Ieast ong active ingrediont with sbuse potential aud o

svithetico ar satural polyiwr with o facture vesistance of 2 SO0 N, wmmmuw“d i that

a corvesponding mixiure & provessed by mell extrusion using a planelary relle
axtruder.

These abuse-pronfed dosage forms are characterized by controlled, prefurably delaved,
release of the active ingredient with abuse poteutial For numerons therapeutic
applications, such 8s pain managemeont using active ingredients with abuse potential,

rapid release of the achive ingredient s necessary.
It s thervefore the sbisct of the prosent invention 1 provide adosage form containing
an active ingrediont with abuse potentisl whose shuse is at least tmpeded and which

easures reproduetble, rapid release of the sctive ingredient with abuse potential,

This object is achioved by providing the swulliparticnlate dosage oo with impeded

abruse according to the invenbion, compising

- gt least one active ingredicnt with abuse poetential {A), which has & peychotropie

effect, selected from the group of the opilokds;

- i Teast one syothetic or natursl polvmer (O

< aptionatly at losst one natural, semisyuthetic oy synthetic wax (D)

~ at Teast one disitegrant (B), which s at least partially mised with the particles of the

dosage formg
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~ an excipient {823, which is not 8 constituent of ihe particles, selected from the growp

of the fillers

- optionally one or @ plurality of further physiologically compatible auxiliaries (B},

wherein the individuea! partieles of the dosage form have a fracturs reststance of at least
500 N and an active ingredient relesse of at least 75% after 45 mimutes roeasired
according to Fharmu Bur in a paddle stivrer apparatus with sioker in 600 ml of an
agocous buffor solotion with a pH of 1.2 at 37°C and 75 revelutions per minute

By using polyaers with s minimum fracture resistance of at teast 300 N (measwied ag
indicated in the spplication) in amounty such that the paticles of the dosage fom
apcording to the nvention abo have such 8 minimuam fracture rosistance of at least
SOU N, it becomes possible to provent pulverization of the dosage fonn by ordinary

means and thas considerably impede or prevent subsequent sbuse.

Spectfically, withouot sutfictent crushing, prrentsral, and in particular infrgvenoas tisks
free admindstration or abusive nasdl adminisiration i not possible, so that the yesulling
intoxivatiorelike, ewphorie states cannot be achisved with the desived intensity and

rapidity,

Within the meaning of the tovention, crushing ix understood to refer to pulverizing the
dosage form with vrdinary means conunonty availabls 1o an abuser, such a8 2 mortar
anst pestle, v hasmer, o mallet, or other compenly-used means for pulverizing by the

stteet of forve,

The multparticulate dosage forms according to the invention are therafore suitable for
anpeding the pwenteral and/or pasal abuse of active ingredients, prefarably
pharmuweutically sctive ingredionts, with abuse potential, and because of their
conposition according to the invention, ensore vapid, controlled active mgradiswt
release. They ave thersfure equivalent 1o the so-called IR dosage forms (mmediate

release dosage forms), ss the reloase profile of the active ingredient westy the
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povresponding standard requirensents. Most paricnlarly preferably, the multipactioudste
dosage forms according to the invention relesse the active ingredicol within 1 ®

30 minutes.

Pharmacentically achive substancey with abuse potential ate known o the porsan
<killed in the art, as well as the amounts thercol {0 be used and nwthods for ey
production, snd can be present as such in the form of their corresponding derivigives,
paticalarly  esters or ethers, o r{:&gﬁéo‘i‘iwﬁiy i the form of corresponding
physiologically compatible compounds, particalarly comesponding salts or solvates
thereot, in the dossge form gecording to the ivention a8 Tacenmates or stereaisomers,
The nualtiparticulate dosage form acvording o the invention is also suitable for the
administration of a plorality of phanmaceuticslly active tngredients In one dosage form,

The dosage form profirably containg only oo specified active ingredient with abuse

130 ontial,

The guick-refease dosage fomm according to the invention s particularly well-soited for
impeding or preventing the sbose of at least one pharmaceutioally active ingredient
with abuse potential, which bay a psychotropie effect, selected from the group
comprising opiolds, and prefenably from the group comprising  tranquilizers

benzodiazepines, barbiturates, stimulangs, and other narvotics,

The dosage form sccording to the invention iy partiowlardy saitable for inpeding or
proventing abuse of an opioid, tranguilizer, or another navcotic selected from the group
comprising Nl -~~{3*{4;§%‘?}1§§~5«{}'&0@2«tt‘:iif.‘ai-i(}iin«} whethvl b domethoxymotid4-
piperidyDproplonantlide  {alfestanil), S 5-digllvlbarbituric  acld  {(allobarbital),
allviprodine, alphaprodine, f-chlovos bamethyb-G-pheoyl-34{ 1,2 4 liasolold 3uaji Ld]
bensodiszepine (alprazolam), 2-diethylaminopropiophenone {amfggramonel, (£)-lu)-
.

msthyiphenethylaming {amphetaming}, T{remmethyiphenethvlaming)

phenylacetoniirile {amphetamindl), S-othyl-S-isopentylbarbiturio acid {amobarbital},
anitlevidine,  apocodeing,  5.5-diethylbarbitiic scid  (harbital),  benzybmorphing,

bezitrmnide, T-trome-S-(2-pyadyl)- 1A @obenzodianepin-2{3H-one  {bromazepan},
Zebromo-da{ Doohlorphenyl-Boamethyb6H-thieno] 3,311, 2 4 jirazolo] 4,3~

al{ 1l A tazepine (brotizalam), 17-cyelopropyimethybd Su-epopry-Taf{ 5)-1-hydeoxy-
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Amsthyl-S-phenyi-3H-1 4-berzodiazepin 2-vlamine  donide  {chlordiazopoxid), 7=

N I ZI3IRA0

1,2 2-irimethyvipropyl-G-muthoxy-, Meendo-cthanonwrphinan- 3ol (buprensrphine),
S-butvh-S-cthyibarbiturie gold (butobarbitaly, butorphanol, {7-cbloro-1,0-dihydro-ds
methyl-2-oxo-Sphenyl-28-1 4berzodiszepin-3-y{ -imethvicarbamate (vamavepun),
{4525 2aamine- Lopbeoyl-Lpropaned {cathin/Denorpsendesphedrinel,  Techloro-
chlore-1-methyl-3-phenyi- 1H-1 Schensodiazepine-2 403 H SHh-dione {clobaramy, 5-(2-

chloropheny}-Tenitro- 1AL d-bonzodiazepin- 23 H one (clonazspam), clonitacene, 7-

chloro-2.3 ~-€iih}fdmwﬁ~-&}xn-»§»-¢ph eyl L1 A-benzodinzeping-3-carbox yii ¢ acid
{clorawepate), S Zchlorophenyly-Toethvl-Lamethyl- L oeno{ 2.5 ][ 14 diazepin
2{3Home {clotiazepam), 1ehloro-1 th-(2-chlorphenyl)-

23,7, 1 Ib-tetrshydrossazelol 3 2-dl  diboneodigzepin 0 one  {cloxazolam), (-
methyl-{ 38-bersoyloxe-2B( Lol St tropane carbosylate] {vocaine), 4,5g-gpoxy-3-

methoxy- 1 T-methyl- 7anorphinens ool {codeing),

b

S«{i-eyelohex en-yi}« -
ettvibarhiturie  acid  (oyclobarbitall,  cvelorphan,  cyprenorpline,  7echloered

chlorphenyl 1 S benendianepin- 238 one {delorgsepam), deﬁ:&zmmmhin.t:;
dextreaporambde, (H{-beneyl-3-dimethvlamino-Zonethyl- Lphenylpropylipropionate
{dexiropropoxyphene), dezocin, dinpromide, damorphone, diamorphine (heroin}, 7+

chloro~l-methyl-Sophenyi- UL d-benpodiarepin-2 {3 -one  {diazepam}, 4 Se-epoxy-

?'.,

3-amethoxy-1 Tomethyvl-Gr-morplinanol  {dihydrocodaing), 4, 3u-epory-1T-methyls
3, G-morphinandiol {dihydramorphine}, dimenoxadol, dimephetamod,
dimethylihigmbuiene, dioxapheiyt butvrate, dipipasone, (6af 100066 9-teimethyl3s
peutyb-6u 78] Datetrab wdros6 M- henzel e [olromen- Lol {dronabinel), eptacosine, &~
chloro-GphsnyladH] 1 2 dinazolold, 3o} Ld hamediaceping {estazaiamy,
sthoheptaning,  cthylmethylthiambuotene,  ethel-{7-chlore-3-(2-Huorophenyl)-2,3-
ﬁi}ii—}z"{ii’(ﬁs-{Z-vi)m}»v'if‘;f*3,,'4 henzodizzepine-3-carbonylute] {athyl loflazepate), 4.5ucpoxy-
~sthoxy-1Famethyvl-Tamorphinsn-besol {(gthvhnorphine}l, slontlazene, 4. 50-¢poy-Ta-
{L-hydroxy-L-methylbutyD-6-mothoxy-1 Zomethyl-6, 1d-endo~etheno-muorphinan-3-ol

s

{etorphing),  Neethyl-3-phenyl8,9. 10 tinorbornan-Zoylamine  (fencamizming), 7-{3-

{omethylphencthylaminojethyil-theophylline) {ferethyllinel RS
wethylphenethvlamino)propioniteile - {lenproparexy, Ne{l-phenathyliade

piperidylipropioaanilide  (fantined),  Toeblore-5-2-fuorophenyl-T-methyl- 111 4+

benzodiazepin-2(3Hone (Hodiszepam), S2-flucrophenyl)-lamethyl Tenitro 11,4+

benzodiazepin 2038 -one  (Hunitbrazgpam).  T-ehloro-1-(2-disthviaminoethyl 3 5-(2-
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fluorophenyl- 11 dobenrodizepin- 203 one. (hoaepam),  T-obloro-S-phenyl-1-
(2.2, 2-mtinoroethyD- L1 S-bhanzodiagepin: 23 Hone  (halazepam),  18-bromo-1ib
(2-fluorophenyh 3.7, 1 th-tetrahydrol 1 3 oxaenlof3 2l L Albervodigrepin-H{5/)-

ong (haloxszelam).  hereln,  d3e-epoxy-JSomethogy-17methyl-G-morphinaone
(hydrocodone), 4.5e-cpory-3-hiydroxy-1T-methyl--morphinanone  thydramarpbone),
hydroxypetiiding, isomethadons, hydroxymethylnorphinan, 11-chloro-8, 1 2b-dihydro-

2,8 -dimethyi-12b-phand-4F- 1, 3oxazing} 3,2-d]] Ld therrodiazepine-4, 7 (6 - done

(ketazolamy, - hydvornyphenyl b Loamethybd-pipenidyt - ~;‘;w§mmﬁm
tkotobemidons), (35.650-6-dimethylamino-4 d-diphenylbeptan-3-31 ° weetate
{levacetymethadol {(LAANMY), {3 Gadimethylamine~-4 4-diphenyl- 3 -heptanone
{levomethadone), ()-17-anethyl3-morphinanel {levorphanoly, levophenseylmorphan,
lefomanl, 6-{2-chlorophenyhi-2-{(4-netheed- L piperazinyhsthylene)-B-nitre-

2HGmidarel12-al{14]  bensodiazepin- (@8 on  (loprazolam),  T-chlores3-{2-
chlorphenyl-dhydrox e L 4-benzodiasepin-23 one (Jorazepam), 7-chlove-5-{2-
chiorphenyi3-hydroxy-Lavethyb LS Ld-henzodineepin2(3H one (ormuelazepam),
Se{4-chioropheny D2, 5-dihydro-3 H-imidazn{ 2, o lisoindol-Sw0l (marindol), 7-chlore-
2 3-dthudro-Tomethyl-S-phemd- 1841 - benzodiazeping {medazepam} N3

chloropropyD-comthyiphencthylomine  (mefenorex),  meperidine,  Zanethyll-

propyliimethvione dicarbamate {meprobaniate),  meptazinol,  melazosine,
methyimorphing,  No-dimethyviphenethylaming  (uethamphetamineg), (s}

dimethylamine-dd-diphenyl- 3 hoptanone (wethadons),  Janethyl-Z-etolyl-4{3H )
guinasolinons {methagoatouse), methyl- 2-pheayh2-{2-piperidyhiacetate]
{methylphenidate), S-etbyl-lanethyl-S-phenylbarbituric soid  (methylphenobarbital),
3 2-diethyl-Sanethyl-2 doplperidinedions {mothyprylond,  metopor,  &-chlom-6-(3-
Huovopbenyl-methyl-dHamidaro] 1Ll Ldfbenzodiazepine (mulazelamy, &
{benzhydrylsulfinyDacetamide Gnodafinil), 4.50-epoxy-1 Fomethyd-T-morphinene-3 e
diol (morphing), myrophine, (E-trans- 301 dimethythepty-7.8,10,1 Dasetrah vdro- 1+
hvdrony=6,6-dimethyl-6Hdibenze-[bdipyran-8(dei-one  {nabilone),  nalbuphene,
nalorpline, narceing, nivomorpbing, L-methyl-Tonitro-Sphenyl- 1781 4-benzodiazepin-
23Hpone {rdmetavepan), Tondtro-S-pheoyl-18-1 4-beneodiazepin: 203 H pone
{nitrazepam),  T-chlovo-S-phenyl- 18- Ld-baodiazepin-2(3  -one (nevdazepam),
nnddevorphanel, dedimethylanioo-4 Adiphenyl3hoxanone {nornethadone}

normorphing, sorpipasens, exadation from plasts belonging o the species Papuover
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somiferas {(opng), F-chlore-S-hydroxy-S-phenyl A0 Gbenzodinrepin 238 -one

foxarepam), {cla-trans)-10-chlom2 3.7 Hibteirghivdro-Z-methyl- Hbe
phonyloxazole] 3.3 L dbasodimepin- o8 -one (oxaplan), A 5cepoxy-14

hydroxy-3anethoyy- | TomethyvbSamorphinanone {oxyuedong), oxymorphone, plaais
and paris of plants belonging to the spedies Papaver somnfferum (including the
subspecies  sefioorun)  (Papaver sompiforon), papavershan, 2-imno-S-phenyid.
oxgzolidinone  {pemoline), 12334586 hexabvdro-6,1 Ldimethyh 3 Gemuthyl- 2
butenyl)-2,6-methano-3-benzazovin®-ol - (pentazocine),  Sothyl- 3+ banethydbatyd )

barbituric  acid  {(pentobarbital),  ethyl-{ Famethyd-d-phienyl-4-piperidinoarbonylat)
{pethidin}, phenadoxone, phengmworphan, phenawncing, phenoperidine, pimiaodine,
pholcodeins, Sepsthyvl-2ophenyimorpholine {phenmetrazind}, Septhyles
phenyibarhituric acid {(phenobabital), ao-dimethyiphencthylandne (phendemng, 7
cldors-S-phenyl-1{2mopinyl - U A-benrodiasepin-203 -one (pinanepainy,  o~{2-
piperidylibenzhvdrylaleohol {pipradroly, 1 Beevane-d Sdiphenyipropylif {4
bipiperidine-dcarhoxamide {pivitramide), 7echlore-1{oyclypropylmethyl)-S-phenyl-
EA A-benpodissepin-2(3H bone  {prazepan), profadel,  proheplaxing  promwedod

properiding, propoxyphene, psoudosphedeine, N -methyl-piperidinoethy M2~

pyridvDpropionsnude, methvi3-[dmethoxyvearbonyld(N-
phenvipopanamideipiporidine jpropanoate) {remuifentaatle), Sesoe-hotyl-§-

o

cthylharhbituric  seid | (echutabwbital),  S-allyhS-(lanethyibutyly-barhitogic acid
(secobarbital), Neldmethoxymethy b 242 <hienyhethyl bdapiperidvhpropionanilide
(sufentanil),  V-chloro-EhydroxyamethylSqphenyl AL Abenzodiarepin-2 {3 -ong
{temazepam), T-chlore-3(L-cyelohexenyl)- Lamethyl- V-1 d-benzodiazepin-2 {3 -ong
{tetrazeparna ), othyb-(adimethylamino- Lphernd-3-cyclohexsne-L-carboxylate) {ilidine
{vis and frans)), ramadol, S-chioro-6-(2~chlorphenyti-Lanathyb-48 L2 dlirnarolnid,3-
all 1 dibezediazepine  {tozolsny, S{Lowthodbuiyiy-Svinyibarbitorie seld
{vinyibitaly, (IRIR}3-3-dimsthylamumno-Lethyd-2-mathyl-propyl)-phesel, (IR, 2R,
48)-2-[dimethvlaminoymethyld-fp-lnorobeneyvioxy I{m-

methoxsphenyvhovclohexanol, (IR, 2R3 2dimethylamivomethyboyclohesyly
phenol, {18, 2833(3-dimethylamine- Lethyl-Zomethylbpropylphencl, (2RAEM1-
dimethylamine-33nethiogy-phonyD-Zomethydpotan-3-0l,  (IRE,  3RB, 6R3k6-
dimethyvlaminomethyl- 1-Banethoxy-phenyl-ovelohexan-1,.3«diol,  profoably as

acemate,  3-2-dimethylaminonsthy - hydroxy-ovelobexylpphenyl  2-{d-isobutyl
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phenylbpropionate,  3-{2-dimethylaminomethyl--hydroxy-oyclohesyliphenyl  2-(6-

oy

methoxy-naphthalen-2-vli-xpropionate,  3-2-dimethylnninomethyloyelohes-T-enyl)-

7Y

phemyl  2-{dasobutyl-phenyl-propionate,  3-(Z-limethylminomethylcyelobex-1-
covibphienyl  2-{S-amethoxy-vaphibolen-2viypropiovate,  (RR-88)-Laectoxy-4-

rifluoromethybbenzoie acid 3 dimethviaminomethvb Lhvdroxv-ovelohexyl)-
3 P - - » » 2y

phenyl  eater,  (RR-5S8)12-hvdroxyed-tiiflnoromethylbenzoie. acnd . 3{0
dimethvlaminomethyl-hvdrosyeevelobexyl-phenvl  ester, {RR-~~~SS}.-#--(?;%;}Q:?Q»Z»
h}d“nuwbm}{um acid A2-dimpthvianinomethyb- Bhvdroxy-evclohexylbphanyl sster,

(RR- S5)-Z-hydroxy-deamethyl-borsoie add  3-(dimethvlamivomethyb-hydroxy-
cvelohexyhphenyl  ester,  {(RR-88)2hydroxy-demethoxy-benzoic acld 302~
dimethyvlaminomethyl-1-hydroxy-cyclohesyl bphenyl-ester,  (RR-BS)-2-hydroxy-5-
nitroshenzote ackd  3{2-limethylaminomethvl-Uhydroxy-cyelobexyl-phenyl  ester,
{(RR-88)-2 4 dittuorn3-hydroxy-biphen yl-decarboxvlic acid 32~
dirnethvbminomethyb Lhvdrovv-ovcloboxyibpheonyl ester, o snd convesponding
stereotsomeric  compounds, with thelr corresponding  derivatives in easch  casg,
particudaly amides, esters, or ethers, gnd their physiologivally compatible compounds
in each cuse, in particelar salis awwd sobvates thereofl with hydrochlorides being

particalarty preferred,

The dosage form aceording o the jnvention i particnlarly suitable for tmpeding or
pre '-*en'ting the abusse of an @piaié active ’i?.!gf:‘i;‘\{ﬁﬁ?}i selected fom the group comprising
,ntmrpi';i_f_ze, tramaddo! and ’gtshysiz;}iﬁgi cally x:ompaiib}f: dertvstives orgom p(}mzda theroot,
preforably salts and solvates thereof, preferably  hydrochlorides, physiologically

compatible  cnantiomers,  stercoisomers,  disstoreomers, and  racemates and

physiologically compatible dertvatives thoreot, preferably etbers, esters, or amid

The dosage fonn according to the invemtion is further suitable {a pacticular for
impeding or preventing the ghuse of an optotd active ingredient seloected from the
gronp comprising (IR, 2RpP3-(Sedimethylamino-Lethyl-Zemethyli-propyli-phenal,
(IRBR) Ldimetivlamino-3Gancthoxy-phenyh-Zemsthyl-pentan-3-0,

(1RS,3R 8 6R86-dirncthylaminomethyl b Sapthoxy-phenyli-cyelpherane- 1 3-disl,

(LR IR A2 dimethylaminonethyl-ovelohexyl)-phenol,  physologically  compatible
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salts  thereof, prefershly  hydrochlorides, phosphates, waleates,  physiologioally
compatible  cnsmtiomers, - steveoisonmery,  disstereomers,  amd  pacomates,  and
physiclogically compatible dorivatives thereo!, preferably stherg, esters, or amides.

These compounds or methods for thewr poduction are deseribed i BEF-A-093475

andior EP-A-TR0368,

In order to achieve the required fracture resistance of the particles of the dosage form
acenrding to the hnvention, at least ong synthetic or natural pelymer (O) having a
fracture resistance, measiwed according to the method disclosed in the presot
applivation, of at least 500 W s wsed. AL Teast one polymer selected frow the group
comprising pobvalkyviene oxides, prefershly polvmethylene oxides, pelvethyvlene oxides,
solypropylene  oxides;  polyethylenes,  polypropylenes,  polyvioyl  ohforides,
polycarhonates, polystyrenes, polyscrviates, copolymers thereol, and wixtures of at
least one of the shove-mentionsd polymers in preferably used for this purpose,
Prefuresd ate high molecular weight, themoplastic polyalkylene axides. Particularly
preferred are hish molecalay weight polvethvlene oxides with 8 molscalay waight of wt
teast .5 millon, preferably at least 1 milbion, puctienlarly preferatdy 1 milion 10 15
mithon, and most particularly preferably 1 to 10 million, determined by cheological
megsurements. These polymers have a viscosity at 25°C of 4500 to 17600 of,
mensired 2 3wt aguecus solotion using 2 Brookfield viscosimetor, model RVE
{spindle e, 2hrotation speed 2 rpm}, 400 1o 4000 ¢F, messured it & 2 wi.% aguecus
solution using said viscostmetor (spindle no. 1 or Jrotation speed 10 rpm), or 168 to
000D P, measwred i a 1 wi agueous solution using said viseostgeter {spindle no.
AUrotation speod £ rpm},

The polymers are preferably used as powders. They may be soluble in water.

Addittonally, moreover, o order to achivve the necessary fracture resistanee of the

pariicles of the dosage form acvording to the tnvention, at least one natural semi-

syuthetiv or synthetic wax (1) haviog a fracture vesistance, measured aveording to the

method dizclosed in the present application, of st feast 300 N can be used. Preferred

ate waxes with a softening poiat of at least 50°C, and particularly preferably 60°C.
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Particnlarly preferred are cavvauba wax and beeswax, i partivular cormauba wax
Carnanba wax 13 a natural wax obtained Hom the loaves of the carvauba palwy which
has a soflening point of at least 0%, 1o additional use of the wan comwmponent, his
compnnent is used with at least one polymer (O} in such amounts that the particles of

the dosage form have a fractore resistance of ot least 300 N

Preferably, component {U) ic used i wy wmowt of 35 1o 999w, particularly
preferably at teast 40 wi%, and most partioularly preforably 40 to 70 wid%, based on
the total weight of the dosape form,
As g distniegrant (B}, physiologically cempatible disintegrants can be used such a8
those wsed for pz‘tt)du:ciﬁg pharmaceatical dosage forms, Preferably, st leagt ons
disinteprant selevted from the group comprizing crosslivked sodivm carboxymethyt
gellutose {oroscarmellose), modified malse stareh, sedivm carboxymethy! stareh, and
crossiinked pobyvinylpverslidons (crospovidone) ix used as disintegrant (B). The
asage forms agcording o the lvention proforably contain 0.5 w0 25 et%, and
particularly preforgbly 1o 10w, based ow the twotal weight of the dosage foun, of at

feast one disintegrant ()

Preforably, the distntegrant i used in powdored form, and is present in the dosage
formn geeording to the invention in the particles sudfor on the particles andior loosely
distriboted next to the particles. The disintegrant {E) 18 prefurably at least partislly
present ws u formulating component in the particles of the dosage form according to the
trvention anddor at least partislly enveloping the particles, prefurably i o coating of
the particles. The disintegrang (B} 18 at loust partislly mixed with the particles of the
dosage form. Most particularly preferably, the disintegrant is presest both as a
formulation component in the paricles and as an envelape component swerounding the

partioles,

As forther auxiliaries (B), the gsual auxiliares (B known for Bomudating sold
dosage forms, meferably temperatureresisiant auxtiavies, oan be used, Preferably,

these are plasticizers, fllers, antioxidants, andfor redox stabilizers.
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Preforably used as parhicadarly sutable sdioxidants are asoprbic acid, e-tovopherol,

batythydroxvanisole, butvthyvdroxvoloene, salts of asoothie acid, ascarbyl palmitate,
maonotldoelveres, phosphoric suid, vitamin € Cvitamin B oand derivatives thersot such

as vitamin B succinate o vitanin ¥ palmttate andior sediun bisulfite, partivularly
preferably butvlhvdroxstoluene (BHTY or butylhvdroxvamisole (BHAY} andior s

tocopherel,

The antionidant iy preferably wsed fn amounts of 0.01 1o 10 wi s, and preferably 0.03

0 5wt %, based oun the total weipht of the dosags for.

Particularly proferred as soliable redox stabilizers, sugh as chelating agenty, are ciftie
geid, BDTA {ethylens damine totraaceno auid), malelr acid, and Bumarie acid.

Polvalkviene glyeols, preferably polyethylene glyeols, fatty acids, faity acid ustors,
waxes andfor microcrystalling waxes are preferably wsed 1u ap amount of 3-20 wit S as

slasticizers,

As fillers in the particles of the dosage form according to the Jnvention, wathyl
celtulose, hydroxypropyl collulose, hydvoxypropsl  methsl  celluloss,  caleium

ditevdrogen phosphate, anddor trivaluiom phosphate can alse preforably be nsed.

Pillers can be uscd as additive substances ot excipients (B2} which are not constituents

of the particles, The additive substances ave preferably constitnents of the particles

andior are preferably taste tmprovers or lubgicmns.

Examples of lubrivants that can be used are silicon dioxide, stearie acid, tale, fatty acid

estors, sugar exters, and/or magnestum sleavate,

Arcmatic adidityves, foaming additives, sugars, supar aleohads, or sugar subsiitites can

also be used ay sl inprovers:
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Mivroerystalline cellolose, caletum dibydrogen phosphate, supar aleohols such as
mannitol,  sugars sach  ms lactese, celhdese  powder,  Rollidon,  anddor

polyvinvlpyerotidone can be used ag filiers,

The muliipariiculale dosage forms sopording to the mvention are charasterized in that

becanse of their hardness, they cannot be polverized using the orushing means
available to the ahuser, such as & mortar and pestle. This therefore impedes ov prevents
parenters] abuse, and i partionlar intravenous o nasal abuse. However, in onder o
prevent any possible abuse of the dosage forms secording 1o the nvention, the dosage
forms according to the nveution wmay aleo contain, in @ proforred embodiment, further

abuse-impeding or abuse-preventing agents as auxiliaries (B3},

The multiparticalate dosage Torm according to the invention, In addilion o toe or &
pax. (}., :

plrality of active ingredients with sbuse potentialy comprises at least ane bardoiss-

forming polymer (C), at least one distniegrant (B}, optionally ot least one wax {D},

wmunaiij« Hirther saxilanes {iii B2 and may thus also comprise at loast ome of the

{a) at least pne substance that rvitates o least the nasad cavity,

{hy at least one atagonist for pach of the active substances with abuse potential present

inthe dosage form,

{e) at fongt one emstic,

{d} at loast one dye ay an aversive sgent,

{e)y and at least one bitter substance,

Compenents (1) theoagh (8) ave in cach case snitable by themselves for additional
safoguarding of the dosage form gecording to the invention against abuse. Thus,

component {a) s proferably suttable for safeguarding ageinst nasal andfor parenteral,

preforably jutravenous abuse, component (b} s prefevable against nassl andior
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sarenteral, particalarly preferably intravenous abnse, component (¢) iy preferable
agatnst parenteral, partiaudardy preferably intravenous, snd/or oral andfor nasal sbuse,
component {(d} s preforable g8 1 visual deterrent ggainst oral or paventorsd abuse, and
componsnt {0} 38 preforable agriost orad or nasal abuse, By inclading at least one of the
above-meantioned componenis in use aceording to the invention, 11 18 possible to o

eifectively tmpeds the abuse of dosage forms secording 1o the mvention,

In an embodiment, the dosage frm according o the Invention can alse comprise two
or more of components {8)-{e) In a combination, preforably (a) and optionally {0

andior {2) anddor (d) or {a) and eptionally (o} andfor (d} adfor ().

In o further embodiment, the dosage form according to the vention can compise all

of componants (el

If the dosage form gecording to the mvention for safeguarding aygainst abuse contalng
component {8}, all substanees are suitable according to the invention 85 subsiones
writating the nasal eavity andfor the pharvax that on corresponding adminisivation via
the nasal cavity andfor the pharyax carse a reaetion in the body that is so unplessant to
the ghuser that he either no longer wishes to or 18 unable to continue administration, 2.8
a hurping sensation, or that counteracts in a physinlogical munner the intake of the
gorresponding sctive mgredient, ¢ due o inereased nasal secretion or sneexing, The
subistances that eedingrily fritade the nasal cavity andéor the pharynx can alse cause an
unpdeasant sensation, and even nebearable pain, i parenteral, particularly tiravenous
administration as well, so thay the sbuser no longer wishes 1 or caangl condinue

administration.

Pacticularly well-suited substances that trritate the nasal cavity andior the pharynx are
substances that cause burning, itching, sneesing, noreased ssoretion, or 4 combination
of at least two of these frritating svmptoms. Corresponding substances and the anmounts
thereof that are ordinarily t© be wsed we known o the porsen skilled in the art ov can

be determined by mosns of stmpls preliminary tests,
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The substance of component () that irdtates the nasal cavity andior the pharyny 8
g : i
preforably based on one or a plurslity of constituents or one or & plurality of plant pasts

of &t least oune pungent dreg.

Correspending pungent drugs are known per se 0 the persen skilled i the aet and ave
desoribed for example in "Pharmazeutische Binlogie » Droges und ihry Inhaltsstoffe”
Pharmsceutics! Biology - Drugs and thelr Ingradients] by Prodl Dr. Hildeber Wagner,

3 pevised edition, Guatav Fischer V srlag, Stotipart-Mew York, 1982, pg. 82 €

A dosing unit of the muliiparticulate dosage form sccording to the Invention is
pnderstood to thean a separate or separable dose, such as a capsule filling of the dosage

form secording to the nvention,

As pomponent {a), one or 8 plamlity of ingredients of at least one pungent drug van
proforsbly be added to the dosage form according to the invention, selected fom the
group composed of Al sativi bulbus, Asant thivema o horba, Calamd shisoma,

Capsist frustos {paprika). Capsict fruotus acer {oayeme popper), Uweowmae longae
thizoma, Curcumse xanthorrhizas chizoms, Galangae rhivoma, Myristivge semen,
Piperis nigrl froctus {poppery, Sinapis aslbae {(Erucae) somen, Sivapis niged semen,
Zedoariae r}*,iz,{m_u-;i, and Z‘ingii'mris rhizona, jpa:z‘tic‘;:}m’ly }Qrtti'érit'hi'}-' from the group

Pig}-ﬁeiﬂis ni gri fractus (pepperh

The constituents of the pungent drags shoudd preferably be oanethoxy{msthyl-phenel
compounds, scid amide compounds, wustard  oils, o sulfide compounds, or

pompoinds derived therefrom,

Particularly preferabily, st least one fngredicut of the pungent drugs 1s selsuted from the
group composed of myristicin, elomdeln, BSosugenol, weasaron, safrol, glugerols,
santherrhizol, capsaicineids, preferably wapaaivin, capsaiein derivatives such as N-
vanillyl- O octafocenamide, dihwdrovapsaicin, nordibydmcapsaicin, bomocapsaiein,
norcapsaicin and pomorcapesicin, piperineg, preferably trans-piperine, ghucosinolates,

preforably based on nos-volatile mustard oils, particnlarty prefurably baved on p-
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hydroxyhonzyl mustard ofl, methyhmereapto mustard o3t or methylsalfony] mostad odl,
and compounds dorived from these constituenis,
Proforahly, the dosage form ascording to the dnvention e contain the plast pats of

the corresponding pungent drags i an amount of .81 to 30 wi'h, and particularly

preferably 0.1 to 0.8 wi %, i sach vase based on the total weight of a dosgge unit o

unit dosage.

I one or a plerality of tngredients of corresponding pungent drugs ave used, the
amount thereot s prefrably 0001 to 0,003 wt% based on the total weight of the

dosage uait or unit dosage.

Muresver, the dosage form according to the Invention can also contain component ()
for peting abuse of and safeguanding the dosage fovmy, specifically one or o plarality
of antagenists for the active ingredient or the active substances with abuse potoniial,
whorein the amommt of the antagonists is preforably spatially separated from the other
somponents of the dosage form according to the investion and exerts no effect when

the dosage form s ased as dirctad,

Suitable antagonists for tmpeding abuse of the active wubstances ave known per e 1o
the person shilled in the art and can be present in the dosage form secording o the
invention as sugh or n the form of corresponding derivatives, in particolar esters or
ethers, ov respectivily dn the form of comresponding physinlogieally compatible

eompounds, in partivular salts or solvates thereof,

If the active ingredient present in the dosage form 15 an oploid, &8 an antagonist, ong
should preferably use an antegonist selecied from e group comprising naloxone,
nalirexone, nalmefene, nalide, nabmexone, nalurphine, or nalophmne, in each case
optionally i the form of u comesponding physiclogizally compatible compound, i

particular m the foro of & hase, a salt, or a solvale
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Preferably, if componeit () is to be provided, the corresponding antagonists are used
i an amenot of = 1 myg, paticulady _g:«m’i"r@mb}y in an wnount of 3 1o 100 my, and most

particularly proferably i an amount of § to 30 mig per dosage form, Le. per dosage enil.

If the dosage form sceording to the invention containg a stimulant ag an achive
ingredient, the wiagonist is preforably 8 neuroleptiv, prefurably gt least one compound
selevied from the gronp compossd of halopenidel, promethadive, fluphenazine,
perphenaing,  levom epz‘oiu azite,  thiovidazine,  persping,  chlorpromuazing

chlorprothixene, zuclopenthixel, fupeotixel, prothiponmdyl, zoteping, 'mmpericjiai,

pipamperone, melperone, and bromperidad.

The dosage forn acvording to the ivvention preferably conprises these antagonisty in g
common therapeutic dosage knows to the person skilled fn the art, and partiowlarly

<

preferghly it an soowet fwo o three tmes the nsual dosege per dosage wit,

I the combination for impeding ahuse and safeguarding the dogsage frm accarding o
the invention against ahuse comprises component (¢}, it way contain @ least one
emetic, preferably in an o spatially seporatod arvangement from the other components
of the dosage form according to the Invention, which should not have sy elfed in the

body when nsed as shrected.

Suitable emetics for bupeding the abuse of an aetive ingredient ave known per se to the
person skilled o the art, and cun be presomt in the desage foom according o dhe
jvention as such or in the form of cowesponding denvatives, 1o particudar esfers o
ethers, or i each case in the form of vorresponding physiologically compatible

compounds, in particular in the form of salts or solvates thereot,

fu the dosage form according o the invention, an emetie van be considered based on
sme or a plurality of ingredients of Radix Ipecacnanba (fpecac root), prefersbly bused
on the ingrediont emeting, such as those described in "Pharmaseutische Biologie -
Drogen und e Inhaltsstaffe by Profl D, Hildebert Wagner, P pegised edition,

Gustay Fischer Verlag, Stuttgart, New York, 1982
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Prefurably, the dosage form according to the invention can comprise @ cotponent ()

3

the smetic emetine, preforadly tvan smogst of 2 3 my, partionlardy preferably 2 10 mg,

and most particularly prefecably = 20 mg perdosage form, 1o dosage unit

Also preferably, spomorphine can sdvantagecusly be used as an emetie in the gbuse

proofing according to the invention, preforably in ap wmount of = 3 myp, particalarty

§ g, and most partieularly pre &’m@?i‘«’ =7 myg per dosags unil

preforably =

If the dosape form according W the invention containg component {d) as a further
abuse-inpeding exviptent. by using such & dye, in pacticutar in the attempt to exiract
the active ingredient for parenteral, preferably ntrvenons administration, ndense
colovring of g corresponding squeous solution can be produced that can deter the
potential abuser, Oral use, which s usually indtlated by aqueous extraction of the active
ingredient, can also be apeded by this colouration. Suitable dyes and the amounts

oK

thiereot requirad for the necessary deterrent offect are given in WO 03/01353

IF the dosages form sccording to the lnvention containg component {8} a8 an additions!
shuse-provfing excipient, this sddition of ut lesst one bitter substance additionally

impedes cral andfor nasal abuse due to the taste inpairment of the dosage form,

Suitable bitter sulntances and the smouns thereof effvctive for use are specitied

UR 2003/0004009 AL

Suitable hitter substavues prefersbly mclude avematic oils, preferably pepporndnt ¢l
pucalyprus ofl, bitter ahmond oil, menthol, fowit aroma substances, preferably aronwdic
substances fom lewmors, ovanges, lmes, grapefruit, or miztores theveol, andior

denatonium benzonte (Bitrex™). Denstorduim benzoate is particularly preferred,

The solid dosage form ascording to the nventicn is suitable for aral administration,
The multiparticulate dosage form secording to the nvention can be manutaciured by
various muothods that will be discossed In further detail below: the invention alse

redates to dosage formes that sre oblainable acconding to any of these methods.
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The method for producing the dosage form scoordivg to the jnvention prefurably

comprises the following steps:

{1} mixing components {A), optivnally (B}, {0}, optionally {13} and optionaliy at least a

portion of (B}

{by optionally prefornsing the mixture obtained from step (o), preforably by the effect
of heat and ov foree on the mixture obtained from step (1), wherein the amount of hzat

supplied ts proforsily nsuffictont to heat component {C) up to iis soflening poits

(e} hardening the mixture by the effect of heat and foree, wherein the heat can be
supplied during andior before the effect of force and the wmount of heat supplied is

thevetore suffivient to heat component (O s loagt up o iy sodtening pednt

{d) dividing the hardened wistare;

(e} pptionally Rrming it ot the dosage tor;

(£ and optiomally coating with a coating containdug eomponent () andior mixing with

compenent (F) and optionally additives (B2}

The heat van be supplied divectly or using ultmascund, The effect of force andior
formming of the dosage form can for example he cartted oot using sultable extruders, i

particalay twin-serew extruders (twin-roller extraders) or planetary roller extraders.

The fellowing provess variants arg particularly proforred:

v vartant 1

{1t this embadiment, the dosage fonm according to the invention iy prefurably produced
using an extroder, i that proferably components {A), optionally (B), {0}, the

optionally present component (D), and optionally at least a portion of component (£}
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are mixed, and the resulting mintuts, optionally sfter granulation to the dosage form, 38

formed by the offeet of fimes under prior or stmltansous heating,

This hemting and effeet of force for roducing the dosage form Is cartied out using an

e

extruder.

Mixing of compoenents (A), optionally (8), (€ and optiomally (D} is carried out in a
mixing device knows to the person skilled inthe wt. For example, the mixing device

car b g rodler mixer, shaking mixer, shearing mixer, or forced mixer.

The force s applied until the dosage form hag reached @ fractors resistance of at least

SO0 M.

Crannlation can be cartded out by wet granulation or melt granulation in koown

gramudators,

Particularly preferably, this varlant of the tnvention for producing the dosage fom
according W the vention v carmed outas follows:
{a} components {A) optionally (B}, (O, the optionally prosent component (D), and

sptionally at luast a portion of componsd (B) are mixed,

(b} the resulting wivture s heated in the extruder ot least o the solledng point of

component 4

N e L

Oy and extraded by the effect of fores through the outlet opening of the
axiruder,

{oy) the still-plastic extrudate s separated and optionally  fomed  to  the
& i . it 3

smaltiparticulate dosage form, and optivoally mixed with andfor enveloped by

compement {Bk

Proforably, the naixing of components secording fo process step a) can also take place

iy the oxtrader.
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Preferably, before blending with the further components, vomponent () and the
optionally present component (D) are provided with an antioxidant according o the
fnvention. This can be camvied ont by mixing the two cowmponents () and the
anticxidant, preferably by dissolving or suspending the antioxidant in g slightly
volatile solvens, untformly woxing this solution or suspension with component () and
the optionally proset component (D), and removing the solvent by drying, preferably

it an noert gas atmosphere.

The mixiore fom the extruder, which s heated in the extrader at least up to the

softenine pong of component () and i preferablv melt-HBowable, 1s exdraded through

a nosele with at least ane bove,

In order to carry oul the miethod accerding to the invention, the wse of & wiigble
extruder s required, preferably a serew extruder (reller extruder), wherein extraders
spsipped with two screws {rollors) are partieulardy preforved. The sorews preferably

have soeentric nozxles, and the exiruder {8 preferably equipped with a displacer cone

Extrasion 18 preforably carcled out such that expansion of the extrusion strands a5 a
vesnlt of extrusion is preferably @ maximom of 3%, Lo, i wse of un oxtrasion nazsle
with 1 mm bores, for example, the extruded strands would bave » nxinmm dusneter

of 1.5 mm.

Tt i further profored 1 the stravd expansion is & magimun of 40%, more preferbly o
maximum of 35%, most preferably 8 maximum of 30% and in particular & maxirm
af 25%. Surprisingly, it way found that when the extruded material i subjected 1o
execessive mechanics! stress in the exiruder, this causes considerable strand expanston,
which results in andesirable wregalasities in the propertics, particudarly the mechanical

praperties of the extraded strand,

The estruder preferably comprises at least two temperature zones, whereln in the first
zone, which is adjacent 1o & fued zone and optionally @ miring wone, the mixture 13

heated at least up tothe softening potut of component ().
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After honting at beast up to the softening point of component (O, the molten mixture s
transporied by mzans of the screws and further bowoponized, compressed, or
compavied, so that it has a minimun pressure immediately before leaving the sxtuder
nowzle of 8 har, and proforably at least 10 bar, and fs extruded through the noxele as ap

sxtrusion straned or extrusten strands, depending on the numbsr of bores the novslks bas.

The novele preferably has g plo of beres. The nozzle geowetry or the geometry of

the bores is freely selectable. The nozele or the bores can thus bave around, oblong, of
oval cross-section, whereln the round cross-section preferably has a diameter of 011
mm to 5 mm. The nozale or the bores preforably hasthave a round cross-section. The
barred of the extrader used according to the nvention can b heated or cooled, The

srresponding temperature control, Le. heating or cooling, iy determined in that the
nixtive to b oxtruded hag at feast one aversge tanpeatuve {prodoct temperature)
corresponding to the sofiening temperature of componsnt (O, and such that it does not
excend a temperaiues at sehich the physinlogically sctive substance (A} to be processed
wn be damaged. The temperature of the mixture to be extruded shoold be adjusted to
leas than 18070, and preferably less than 15090, but at least to the sollening

temperature of component (Ch

After extrusion of the malten wisture and optinnal cocling of the extruded strands,
separation of the extradates is preforsbly carried out. This sepatation can proferably be
carried owt by cutting up the oxtredates esing revolving or rotating kuives, water je
cutiers, wires, Mades, or laser sutters. The scpavation s preferably followed by

pelietizing.

The offect of foree i the extruder on the at least plastictzed mixture 15 adjusted by
controlling the votation speed of the transport device in the exteuder and the geometry
thereof and by dimensioning the outlet in such 8 way that, preferably betore direct
gxtrusion of the plasticized mixture, the pressure required for this bullds up in the
extruder. The reguived extrusion parameters for the respeetive composition that resuls

g3

i & dosage form with a fracture resistance of gt least SO can be determined by weans

of simple prelimingary fesfs,
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An example of @ suitable extrusion devies i o twinscrew extruder manutactured by
Ledsirity (Nuremberg) of the type 28E 18 HP 40D, proforably with sorews that aye
squipped with eccentrie sorew ends. A heatable nozeds plate with & bores having a
diameter of 1.0 mm cuch can serve as a nozzle. For exanple, the oxirusion paramelsrs
can be set as follows: screw rotation speed: 150 rpoy throughput: 2 ke produet
temperature: 30 to HOUC, preferably 80 to 14070, particolarly preferably 100 to 140°C,

and most particularly preferably 110 to 1407C, with corresponding harrel tempenifure.

Provess varkag

f this process variant for producing the dosgge form according to the tnvention, the

energy supply takes place by means of elirasound.

For this purposs, g homogeneous mixture of at least component (A), compongat (C,
optionally component (1), and optionally s portion of component (E} is first prodused.
Further auxiliaries (B1), such as Slers, plasticizors, lubricants, or dyes, can also be
Blended with this mixture. Proftrably, @ low molecular weight polyethylene glyeel &s

ased as a plasticizer.

The mixing can be cavied oot using conventional mixers. Examples of sultable mixers
include oller mixers, which sre alse known @ tumbler, dowm, or rolary mixers,
vantainer nuxers, harrel mixers {(dram hoop mbues or tumbling mixers), shakivg
mixers, shearing miixees, Hrood mixers, plongh-share mixers, plasetary kneader mwixers,

F-kosaders, stzma-kneadors, fluld mixers, o ntensive nuxers.

The sclection of suitable mixers depends among other factors on the Howability wad

cohestve forces of the mixing product

The mixture is they sublected to forming. Forming of the miiore i3 preferably cavvied

out during or after sondeation,

in the case of sonication, #is putivularly preferably to have a direct contact between

the mixture and the sonotrode of the ultvasound deviee.
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Daring sondeation, 2 fegquency of 1 kHe to 2 MBe, and preferally 15 to 40 KM,
shemld be maintained, Sonieation should he continued vl sofiening of the polymer
(C) i achioved, This is preforably achieved within a fow seconds, more preforably

within 8.1 to § seconds, and particularly preforabdy within 0.3 10 3 seconds.

Before forming is carvied out, the mixture can be granulated after the mixing step, alter
which the resulting sranulates are formed inte the dosage form, such as teblets, by

sontoation snd the effect of forve

Granulation can be carried ont i the machioes and appavatuses known to the person

skifled in the art.

H granulation iy carried out i the fornt of wet granudation, water or aquesus sotutions,
sicls as ethanoliwater or isapropanal/water, can be nsed ax the granulation fluid.

The mixture of the grasules produced therefrorn can preferably also be subjected 4o
welt exirnsion for further forming, wherain the nuixture i3 melted by sonication and the
setion of fores and is then extruded through norzles. The extrudates obtaioed o this
manner are then separated to the desired longth using koown devices. The separated
blanks obtained o this manner can alse optionally be pelletized in order 0 obtain the
miultiparticnlate dosage form according to the invention with a misimam fractare
vesistance of 500 N, The particles are preforably sleo provided with the optionslly
remaining amount of disiotegrant amd optionally additives (B2} before they are filled

into a desage uni, e.g. Into capenles, or compressed nto a tablet,

When nstng ultrasound, sultalle parameters {br plasticization are frequeney of 20 kHx
ard anphitude of SO%. Furthermore, a force of 250 N should be applicd. For example,
the action of ulirasound and foree by means of the sonotrode can last 0.3 seconds,

wherein the setion of ulirasound and force preferably take place shmultaneously,

Procegs variant 3
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invention, compoenents (A}, (C) 'og}_i:icmaiéy {£y, &Tsp'i‘iﬁmiﬁy at least a portion of the
daintourant (B}, and notionally prosent auxilisries (B1) such as antioxidants and
plasticiaers we processed info the dosage fhem according to the tnvention wsing a

planetary rollar extrader.

Flanetiry redler extruders ave known, and ave extensively desuribed, amony other
3 : &

......

souvees, in the Handbueh der Kusststoft-Bxtrusions stechnik [Handbook of Plasties
Extrusion Techuology] 1 {1988), "Prnciples” in chapter 1.3 "Qlassificativn of
Extruders,” pp. 4 throngh 6. The corresponding deseription iy heteby incorporated

herein by refercuce and s considered o be part of the disclosure,

In the following, the use of & planctary mller exteuder for producing the dosage form
according to the invention s explained with reforence to Figs | and 2 These
explenations ave given solely by way of example and do net lnil the general concept

of the invention

Fie. 1 shows a seotion through a planetary roller sxinuder, and

Fig. 2 shows the functioning of the plaostary roller extrudes.

Fig. 1 shows a planctary voller extruder that can preferably be used for producing the
dosage forms acconding to the mvention. This extuder essentially comprises o sheft |
which, relative o the tranaport direction of the mixture of the above-menticned
compornents 1o be extrded, 18 Hrst configured as a foed serew 5 and Ruther as o conyal
spindle 3 of the planetary roller extruder, Thiee 1o seven planetary spindles 4 ave

preforably avanged around the central spindle 3, which in tum are snclosed by 8 bavel

i the form of & howsing &

In the planetary roller extrudeor, with reference o Fig 1L extrosion of the composition
1o bo used for producing a dogage formn according o the tnvention iy preferably carried
out as follows, As shown by the arrow 2, the components to be sxtraded are dosed by

the dosing unit 7 in the aree of the feed sorew § and ave tansported by the rotation
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thereot (deive not shown in the direction of the central spindle 3. The persun skilled in

the art understands that 1 s possible to mix the starting subsianecs (compenonis} in the
ares of the foed serew. However, #t 1o also possible 1o _;3;7@;31‘;:\ the components of the
dosage form and to dose this mixiere via the dosing untt 7 i the aven of the feed sorew
3. The mixture t transported in the feed area of the planetary roller extrader. By
hesting at Ivast up to the soffening point of component {Ch, the mixtore is melted, and
in the aren of the contrsl spindle, Lo in the extrusion areg, the molten mixture i3
transported by the interaction of the ceotral spindle 3 and the pimetaxff spindles 4,
further homogenized, compressed, or compacted, and extruded through the wordde

bores § as extousion strands. The nossde geometry of the geometry of the bores 3

freely selectable, The bores can thus have a round, oblong. or oval vross-section,

whersin the round cross-section preferably has a dlameter of 01 nam to 5 nwm, The
bores prefersbly have 8 round crosssection. Both the barrel 6 of the planelary roller

extruder nsed avcording to the fnvention and the central spindle can be beated or
sooled. The corresponding tomperature control, Le. beating or cooling, is determined

shat the mixhure to be extruded has at least one gverage tomperature eorresponding
to the soflening temperature of the component (), and such that it does not exceed a
temperature at which the substance {A) to be processed can be damaged, The

temperature of the mixtore o be extruded should be adjusted to less than 1RGOC, and

srotorahly loss than 130°C, but ot least o the softening temperature of oomponst (U
¥ ¥ oy P (L]

The reference numbery used refor exclosively to Figs. T and 2

After extrusion of the molten mixture and oplionally cooling the sxivaded strands,
separation of the extrudates, which s wot shown in Fig 1, i carvied out. This
separation can preferably be sarried out by cutting up the extrudates using revolving or
rotating krdves, water job cutters, wires, blades, or laser cutters

Optionatty, after further cooling of the separsted extrudates, which are preferably 1o

the form of discs, shaping into the final form of the dosage form s camied owd,
preferably by pelletiving, whereln further hosting is camied out i necessary.

B

The separated extradates, optionally further shaped, are preferably provided with the

{remuining) disntegrant (B and optionally additives.
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Processed in this munner, they csn be comprossed not only imto lablets, but alse in

myudtipartionlate form, hnto pellets or spheroids, or can be filled into copsules, sachets,

or stick packs 1 order to use thy dosage form sconrding to the wvention as a dosage

unit.

Fig, 2 shows a gross-section theough a planstary roller extruder. Around the vofating
gentral spindle 3, ab logst 3, sndd inthe case shown 6 plinciary spindles 4 are armangesd,
whose Banks 41 interact on the ong hand with the flanks 31 of the contral spindle € and
on the other with the flanke 61 of the barrel 6 of the planetry voller extruder. Beoause
af the rotation of the contral spindle 3 and the rolling of the regpeutive fanks anone
anather, each of the planctary spiadies 4 rotates as shown by the arow 42 grovad i
o sy and, ag shown hy arrow 43, around the central spiadle 4. This produces the
desired compression or compacting of the component viixture vsed according o the
invention for the dosage furms produced ageording to the invention, The reference

numbers nsed refer exclosively to Figs. 1 sud &

I npeeosary, the planetary soller extroder used can pomprise not only an sxtusion arey,

but at least ong further aven for optional degassing of the mixiwre o be extruded.

The method can be carvied ont disconfinuously or continueushy, and prefershly

continuousty.

An example of a suitable extrader 18 8 plaoetary voller exvtrader with fowe planetagy
spindles of model BCH 10 masuiactured by LBE Boble (BEnnigertoh, Germmy ), with
an extrysion nozzle having a diameter of § . & gravimetde dosage of 3.0 kg per
hour is suitable. The exirasion can be carried owt for example with g revolution gpead

of 28.6 rpot at g product tomporature of apwox, 887

Process variant &

In this variant for prodecing the dosage form sccording to the invention, ab least

components (&), (), optionally (D), optionally at keast a portion of the disintegrant
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{F), and optionally present auxilianes (B1) such e antioxidants andior plasticizers are
processed into the multipartiondste dosage forny whils adding g solvent {or component

{04 e fur the polymends) (UL

For this purpose, componants (A} optionaily {(Bly (), the optivually prosent

component (I3}, and optionally at least a portion of the disidegraot (), are mixed, and

after wldition of the solvent, the femulation mixture is scparated and further formed.

Miving of the corponents can be carried out i 3 device known o the person skilled in
the art. For example, the mixing device van be a roller mixer, shaking mixer, sheading

e, or Torced mixer

The sobvent for the pobymers (U i3 added at feast tn sufficiont amounts so that the

forraulation mixiure is wiformly seited,

Suitablz solvents for the polyvmers () we proforably sgueous solvents such ss water,
nuixtures of water and aliphatic aleobols, preforsbly O o C8 alechols, ssters, vthers,
hydrocarbons, partiodarly preforably distilted water. shortechan alechols such a8
methanol, ethanol, isppropanel, and butanol, or agueons aleohol solations.

The solvent should preferably be sdided while stindng. The tndormly wetted mass is
thon dricd, preforably after separation. The diying is preferably camied out under
heating at temperatures st which discolorstion of the s can be ruled out. Thiy

tenmperature can be determined by means of simple preliminary tests,

It iy also possible to carry out wetting of the formulation mixture such that before
adding the  solvent, the formulation nuixture, preferably distributed e rms on
partial masses, s dispersed while stisring o 8 hoped dispersant, and the solvent is then
added. Component {€) i not soluble 1y the dispersant, which must be miseible with

the solvent,

Preferved as suitable dispersants are hydrophilic sodvents such ay aliphatic aleoholy,

ketones, and esters. Short-chain alcohols are preferably used.
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Alterngtively, wetting of the formulation mixture can slso be carvied ool in soch & way
that the solvent is worked inte fhe fonmulation mixiore gs.oa foam. Such a foam of the

sebvent shonld be produced by moans of highespesd muisers, profersbly with the

addition of common fourn stubnlleers. Exampley of sultuble stabilizers are bydrophitic

polymers sucdt as hedroxyiropy! methyl celtules

Preforably, i‘ic foam i also worked into the formulation wrixture wihile stisring, which

proforably allows a granulated mass to by obtainsd.

The granulated mass i doed and then shaped toto the multparbioulate dosage form, e

by pelletizing.

The drying and shaping can preferably toke place g8 specified ghove, The method
according fo the invention can also be carried out such that 50 much solvent s added o

the formulation mixture that @ formable paste i3 produced.

Such o paste can be divided inio pariial masses before or after drving, which can he

carried out as desceribed shove,

These parttal masses can be configured in the fonn of strands that can be produced
using a sieve or a strand former. The dried strands ave prefievably sepavated and fnally

shaped into the dosage formy, g, by pelletizing.

It 15 also possible o process the paste inte a sheoilike struciore and punch the dosage

form out of the dried strusturs

The paste is advantageousty processed by means of w extruder, wherein depending on
the type of extrusion, the sbrands ov sheetlike struchires are fored, which ave then
separated by frapmenting or cutling or stamping. The separated partial masses can be
finally shaped or pusched out to obtain the dosage form, as spocified above.

Corresponding devices ave knowiio the porson skilled i the art,
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I any event, the fanally formed, slfipadiculate dosage tHrms are optionally farther
provided with the (remaining) amount of component () and opticnslly with additives
(B2} before they are filled or compressed as o enit dose. The solution method

aceording to the invention can be cwrried out contivuousty or discontinuousty

it 18 alse possible to add eneph solvont to the formulation muxhire so that at Ieast the
;:mi'vgz'zey componsit (O is dissolved. Such a solution or disporsiondsuspension {8
preferably processed into g sheetlike structurs, . whaorain an extroder with o fat nessle s

;:}rm?-"e:ra.b} yased or the sehution is powred out onto s shestlike, even substrsie,

After drying, s mentionsd above, the sadtiparticnlate dosage Rrms can by obtained
from the sheetlike structures by punching e calondering. It also pasaiiﬁt‘;} s msntionsd
above, to process the solution ot strands and then sepaeate them, preferably after

drying, snd shape them into the dosage forn

Aleroatively, the solotion can aglso be divisdad ot partial anwunty such that i sach
case, after drying. they correspomd to the muass of a wit of the dosage form, wherein
forms corresponding 1o the shape of a wnit of the dosage fony ave preferably alveady

peed.

I the selution is divided ep ity desived partial amounts, the patial amounis can
aptionally again be combingd into o dosage wut aftey drving, which e can be Blled
inte & capsule or compreased o tablet,

Prefurably, the formudation wmixterss blended with solvent are processed  at
tomperaturss of 20°0 fo 40°C wherein no ligher temperatures are used, except in
drying to remove the solvent md the optionally present dispersant. The deving
termperature must be sot below the decomposition temperature ot the components,
Optionatly, deving can be repoated after shaping into the dosage form, with satd drying

corresponding to that deseribad above,

Combinations of individual metbod steps of the dbove provess variands are also

possible i order to producs the dosage form according o the invention,
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The nuddparticudste dosage forms acooedivg to the  mwvention are preforably
surrounsted by an envelope of o disintegrant (B} so a3 to cosure the IR release of the
active ingredient. It ix at least advantageous to mix the particles, preferably pellets, of
the doange torm according to the invention with a disintegrant {E} and to firther dilute
the mixture, preferably with further Gllers (B2) such s migroorystalline cellulose,
magnestum stearste, cadebum dihvdrogen phosphate, lactose, fatty aad osters, mannitol,
hyvdroxvpropyl methyl celluloss, cellulose ;po.{v{i.e%; tale, silicon diside, Kolbidon,

sugar esters, and/or polyvinyhpymrolidone.

Such mixtures can be filled as a dosage unit into capsules, sachets, or stick pae
processed into chewalde tablety, dispersible iablets, or IR fablets. Most particubuly
proferably, the particles or pellets of the dosage fm according to the invention have a
coating comprising gt logst one disintegrant (B}, applied by means of powder coating
or film coating, Depending on the applicaiion, the aboveanentioned dosage units ean
alse comprise avomutic substances, fhaming additives, sugar, sweeteners, audfor

golouranta,

If the dosage form according to the invention contsins component (¢} andfor {g), the
dosage 18 10 be selectad such that o pegative elffedt s produced on oral adnurisiration
as diwected. However, if the intended dosage 13 exceeded by an shuser, nauses,
voiniting, or 2 bad taste will be moduced. The respective amount of component (g}
and/or {g} that is tolerated by the patient in oral administiation as divected can be
determined by the person skilled inthe art by means of simple preliminary tests,

However, if the use of vomponents (b and/or (¢} and/or (e} 15 provided, even though it
is not possible In practice o pulverize the dosage form according to the invention for
satepnarding said dosage form, these components should preferably be used in such o
high dosage that they will cause an infense negative effect to the abuser in the event of
nproper administration of the dosage form. This is prefecably carried out by means of
spatial sepavation at least of the active ingredient or the active zubstances from

substanees isfare preferably present in at least one subundt (X) and components {i)
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andfar (o) andfor {&) ave present in at least one subunit (Y, and whersln components

{1}, {e) do not exert their effect on ingestion andior 1o the body when the dosage form

5 administerad as drevted and the other formulation components, in particalar

H

component {0 and opttonally (1 and (1), ave identical.
X N £ } XAty

If the dosage form acvording to the wveniion comprises at least 3 of componguts {h)
awd {©) or (e}, the components can be present in sach case in the same or in different
subunits {Y), Proforably, if they are all present, ¢ll components (b}, (¢} and (8} should

be in one and the same subuntt (Y

Rubunits within the meaning of the present invention are solid formulations that W
pach case contain, in addition to the wsual auxiliaries known to the person skilled in the
art, the active ingredient{s), at least one polymer () and at least one disintegrant {(B),
the optionally present compenent (I3} and optionally at least one of the optionally
prosent compenents {a) andior {e}, or in each case at least one polymer {C) and
gptionally (I} and at lesst one disintegrant (E), and the anlagonisi(s) andfor the
emetic{s) sndfor component {d) andfor compoenent {£), and optionally at least one of
the optionally present components (a). It should be soted here that each of the above-

moentioned subunits is formulated acconting o the methads specitied gbove,

An essential advaniage of separate formulation of the active substances from
components (b} ar {v) or (¢} in subunits (X} and (Y} of the dosage fonn according to
the nevention hes tn the thot that when the dosage form s adininistered as divected, the
amounts of compouents (b andfor (©) andior (e} absorbed o ingestion or in the body
ate virtually wil, or they are released o such small amounts that they have no effect on

the patient or the success of tregtment, or on passing through the body of the patient,
exert thelhr offvel. Preferably, when the dossge form ix adminisiered as directad,
gomponents (b} andior {¢) andfor (o) are relegsed in the body of the patient havdly at all

pr ars ot neticeable o the patient.

The person skilled in the art understands that these above-mentioned conditions can

vary depending on the rexpectively used components (b), {¢) amd¥or {g) and the
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formulation of the subunity or the dosage form. The oeptimum formulation §r the
respective dosage form can be determined by shuple preliminary fosts, It Iy duelsive
that the respestive subunits conlain the polymer (), the disinteprant {£), and

aptionally component (1) and are formulated in the manner speaitied above,

In the evers that against expeciations, the abuser should succeed i crashing such a
dosage form according to the invention containing compoeneats (b, (¢} andier (g} in
subunits (Y} for the purpose of abusive consumption of the active iz‘;&g:;‘@dimf and
olstain & powder that fs extracted with o suitable exiracting agent, in addition to the
active jngredient, the abuser will also oblain the respeetive component (), {¢} andior
{g) ina form i which it carael sasily be separated from the setbve ingredient, so that
on administration of the manipulaed dosage foom, pasticolady o orgl andior
parenteral adwiistration, s action mantfosts tself on consumption and/or in the body
and additionslly couses 2 negative effect in the abuser vorresponding to component (b)
andfow (o) smdior (), or deters the abuser by means of colouring from exiracting the

getive ingrodient wad thes prevents shase of the dosage form,

The femulation of o dosags forny according to the invention in wiich the active
ingrodient or the active substances isfare spatially separated from components (), (¢}
aaglor (€), preferally by formulation in different subunits, can take place in & widely
varving manner, wherein the corresponding subunits of the dosage oo secording to
the invention can be prosent in any desired spatial arcapgement with respeet to one
ancither, provided that the above-mentioned conditions for the release of vomponents

(B svudior (o} ansdior (e} are mal,

The person skilled in the art understonds that the optionally present component{s) {a}
cun preferably be formulated in the dosage form according to the fnvention hoth in the
vespective subunits (X3 and () and in the form of independent subunits corresponding
to subuiits (X)) and (Y), provided that the type of formulation dovs not atfedt
safeguarding of the dosage form against abuse and the aetive mgredient release on
administration as directad, and that the polymer (), the disintegrant (B), and
optionatly () can also be incladed in the formulation and formulation can be caried

out according to the methods described above in order o obtain the necessary hardness.
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In a preferred smbodiment of the dosage form according to the vention, the twa
subunits (X and (Y) are in multipanticulate form, wherein microtablets, granulates,
sphoroids, beads, or pellets are preforred and the same oo, Lo configeation, &
selocted for both subuuit £X) and subunit £Y) so that no separation of subudts (X)) and
Y e due to mechanical separation, s possible, The m ﬂigmztmﬂ e forms should

have a gize in the vange o 0.1 {0 3 om, and prefershly 8.2 10 3 vom.

The dosage form sccording to the tnvention iy in multiparticulate fomm, prefersbly v
the form of microtablets, grannlstes, sphereids, beads, or pellets, optionally s a dosage
anit, Blled into capsules or compressed foto tablets for oral administration, Preferably,
the multiparticolate Rwms have g stee 1w the range of 40 o 5 poy, and particalarly
preferably in the range of 82 w0 3 mm {determination nwthedd aconrding o the
published disseriation "Sysiematsche Untersachungen zue Biguung von Rappe-
Carragseonan als Pelletiorhilfastoft in der Feuchtoxtrusion/Sphironisation, {Rystematic
investigations on the suttability of kappa-carrageenan u3 2 pellating auxibiary 1o wat
extrusion/spherontzation] pp. 16, 2123, by Markas Thommes v the "Deutschen
Bibliothek® of the Gorman National Bibliopraphy, Ist Hdition, Cwvillin Verlag,

Gottingen, 2006},

The subunits (X)) and O monmultiparticolate form s also preforably be filled into 2
capsule, sachet, or stick paek or compreased into g tablet, wherein the subonits () and

(%) also remain intact 1n the resulting dosing anits,

The respective multipariculate subunits (XY or (Y} of identical form should not be
viswally distingoihable from each other, so that they cannot be separated from sach

ather by stmple sorting by the abuser,

Proforably, the releass of components (b, {¢) anddor (e} from subnmit {V) of the dosage
form aceording to the myvention should be impeded by means of s cnvelope, so that
the subwrgt can consist of common msterials known to the porson skilled o the ant,

provided that it condaing at least one polymer (O3, and optionally (D) w order 1o megt
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the hardness regirement of the dostee form aceording to the invention and s provided
o S 3

with the disintegrant (B}

The materials Heted below con preforsbly be nsed for an envelope,

Preforrod materials are those selected from the greup comprising alkyl ostluloses,
hydroxyalkyl celhdoses, glucans, scleroglucans, monnang, santhons, copolymers of
pni}f{¥.>:is{‘p“cz%u‘£'3<}x_'_»"phanox}-{}gn‘ti.spmm and sehacic ackd, 'p::'eft‘:rab%y in a molar vatio of
20:80 (marketed under the brand name Polifeprossn 20%), carboxymethyl velluloses,
celiutose ethors, cellulose esters, nitvotelbudoses, polyniers based on (misthusarylic aeid
and esters thereof, polyamides, polvearbonates, polyvalkylenss, polyvalkylene glyeoly,
pobyatkviene oxides, polyalicylene terephibalates, polyviny alechols, polvvinyl ethers,

polvvinyl esters, halogenated polyvingds, polyglveatides, polysitoxanes, polyiwethanes,

copelymers thereof and mixtuess thereot

Particolarly suitable materials can be seleeted from the proup comprising ety
cethdose, ethyleolhddose, hydroxypropy! cellnlose, hydraxypropy! methyl cellulose,
hvdvox vbutel methyl celluloss, celludoze acetute, vallulose propionate {of low, medinng,
ar high moeleculsr woight), collulose sotate propionate, cellulose avetate butyrats,
cellalose acciate phihalate, carboxymethyl celiudose, cellnlose trincetate, sodinm
collulose  sulfate,  pulymethyl methaerylate, polvethyl  wethaorvinie,  polybutyl
methaorylate, polviscbutyl mothacrvinte,  polyboxyl  methacnvlate,  polvisodecyl
methaorydate, polylawrst methaorvate, polyphenyl methacrylate, polymethyd avrylate,
polvisopropyl acoylate, polyisabuiyl acvvlate, pobyoctadocyl asnylte, polvethylene,
tow-density polysthviene, high-density polvethyvlone, polvpropylene, polyvethylene
giypal,  polycthylene  oxide, polvethviens  terephthalate,  polyvimyl  aleobwd,

polyvinylisoboisd ether, polyvingl acetate and polyvinyl chloride,

Fartionfarly  suttable copolymiers cam be selected from the grovp  comprising
copelymers of butyl mothacrylate and isobuty! methacrddate, copolymers of methyd
vioyl ether and maleie acid with increased molecular weight, copolymers of methyl
vinyl ether and malaic acid monoethyl ester, copolymers of methyl vinl ather and

maleie aptd anhyvdride, and copolymers of virgd alcohol and vinyl acctate,



.....

e
(e

30

Further materials particularly suitable for the Bonulation of an envelope are starch-
filled polveaprolacione (WOSE/2U07 3, aliphatic podyester amides (DE 19733534 AL
DE OR00608 AL BP ORZ06Y8 ALy, oliphatic and smpomatic polvester  wrethanes
(DE 19822079y polvbydroxyalksnoates, in particular  polvhvdroxvbutyrates and
polvhvidroxyvaleraies), casein (DE 4309528y, polviactides, and  copolviactides

(EP QOR0898 A1),

The sbove-mentioned materials can optionally be blended with further common
auxiligries knoown to the person shilled in the wt preforably selected from the group
comprising plasticizers, lobricants, and antioxidusts such #s glycernl wmonostearats,
semisyntholic inglyesride derlvatives, somisynthetic glycstides, hydrogenaied castor
oif, glveerol palmitostearate, glyeorol behenate, polyvindpyoeolidone,  gelating
magnesiwm sloarate, steane acid, sodian stearate, tale, sodian bensoate, bone aoid
and collotdal siliva, Tty ascids, substituted trigiveorides, glveerides, polyoxvalkylene

ghyvenls, polvallovlent glveols, and derivatives thoreal

vy

The dosage form according to the invention shows IR releuze of the active ingredient,
as detived shove. It is thorefore preforably suttable for treatroent in which g rapid-onset

effet i3 to be achieved, such a3 avate pain management,

Muthod for determining fracture resistanes

In order to determing whether a material can be used as component () or (D), the
matorial s conmpressed mio g tablet with a dlamster of 18 wam amd a height of 8 mm
with a force of 150 N al g towperature comresponding at least to the softening poing of
the material and deterined wing a DSC dingram of the material. Fraciore resistance
is determuined with tablets produced in this manner according o the mothod for
determining frachre resistance of tablets published i the Enropean Pharmacoposia
1997, pp. 143, 144, Mcothod No, 298, using the equipment listed bolow, The
eguipment used ag o measuring apparatyy was a Zwick matenal testing oot "Zwick Z
g

2.57, material 't;;‘sﬁﬁg, wachine Fmax 35 kN with a maximum traverse of 1150 mm,

which s contigured using a eelumn and g spimtle, & rowr working elearance of 100 aun



1

s
L7

3 ¢§

R

3

<37~ 2131830

and 1 test apeed adjustable bebwean 0.1 and 808 mm/min axd the sofbware tesiontrol,
A pressure sfavp with sorpwable insorts, a oylinder GHameter 10 mm), and a forge
transducer, Fmax, RN, dismcter 8 mm, olasy 05 as of 10N, clags 1 as of 2 N
gucording to IS0 T with & manufsctarer’s fost cortificste M geeording to DIN
23350-18  {Jwick-Brattolrall Fawgx 145 kN) were uwsed for messwement {all

N

equipment manufactured by dwick GiabH & Co. K&, Ulm, Genmany) with the order

e, BTO-FR 2S5 TH. DOY for the testing maching, the order uo, BTCLO G0SON. PO
for the force transducer, and the ordern wmber R0 700 806 for the gentring device,

Fig, 3 chows memsuroment of the fractwre resistance of g tablet, In paricular the
adjustment dovier (61 of the tablet {4) used for this papese before apd dwing
measurement. For this purpose, the tablet (4} is clamped between the upper pressure
plate {1) and the lower pressipe plate (3) of the device, which is not shown, for
applying foros using two Jpart clunping devices, both of which are Rrmly attached
{not shown} te the apper or lowsr pressure plate after adjvstment of the distance (5)
necessary for tuking up and contring the tablet 0 be messured. In ordee to adiust the
distanee (5), edch of the 2-part olamping devices can be hortzostally moved outward or

imward on the respeetive pressnee plates on which they wre installeds

Tablete for which ne fmetning v observed, bt optiveally for which plastic
deformution. takes place withont facturing of the tablet due to the effvet of forve, we

also olpssilfied as Bacture reslstant under & cortain effect of toree:

n the following, the invention is explained by means of examples. These are given

solely by way of example and do not Hmit the general concept of the invention,

Examples:

Tramado! hydrochloride was used a3 an active ngrodient in a series of exampdes.
Tramado! hydrochlonide was used, even though it is not an active ingredient with the
usual abuse potentisl and therefore does not fall under the Narvotios Ak, in order to
facilitate the oxpenmeital work, Morcover, tramadol 15 a rgpwesentative of the opiaid

clasg having outstanding water solubility,



Esample }

1.1 Pellat production

Compuosition of the pelists:

Porvent

: Tramadol Hs‘

Polvethylone exide, NF 7 D00 000 (MG)

{Polyvex WER 303, Dow Chemicals)

(Metolose 90 SH, 100000 oF) hydroxypropyl methyl 125 mg 53{}%

cellalose (Shin-Eisw)

shylene glveol)

The components were weighed and mixed 10 a fee-fall mixer for 15 nuiruies, They
were thon extruded with g twineserew exirmler manufactured by Lelstrity, model
10 ZSEISHPAOD with a nucropelletizer. Bocentrie sorew sady and g displacer cone were
wsed. The nozele plate bad cight borey with ¢ diametyr of 1.0 mm, ad the

fength/diameter ratio was 2.5, The resuliing pellets bad a length of 1 oomm &+ 209, The

PROCOss parameters wers as follows

{ ;mm‘d

396

100

f“ Vimdm iempcmi e HZ1l
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Pellets produe f.’d d\:cmdzm m s:x:ﬂmk i i {= *‘U my thmmdﬂi}

(..'m\pm idone

‘Total amount

13 min 56%

Loy

The fragture v e of the pellets was determined by the method desonbed sbove
using the cqpupment shown it Fige 3, No fraciore occurred by the effect of foree of
SO0 N, The pellets conld not be crushed with & haver, nor was this possible with a

wortar amd postie,

1.2, Uapsule production

Compasition of the capsule filling

v R

The pellets produced according 1o 11 were muxed with crospovidono undil a
homogenous winture was obtained, Thiy mixtwre wag filled ndo gelatin two-plece

capsules of size O

The dn viger rolesne of tramade! Bom the capsule was determined in the paddie stirrer
apparatus with sinker aceording to Phagm Bure The iiﬁi‘ﬂ’g‘mi‘s&tm‘ﬂ of the release medinm
was 37°C, and the rotation speed of the stirror was 75 min'’, 500 mi of pH 1.2 butfer

was used as a release mednuy, The amount of framado] released in the solutinn

wedivm st pach speetlied tinr was deternined vsing 3 spoctrophotometes {81 271 nm)
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Example 2

2.1 Pellets produced according to example L1 were nyed.

L

2.2 Composition of the capsale filllng

m"ﬁmﬂ to i, i (= Mmg ‘*mmad\ﬂ

The pellety were mixed with eroscarmelloe and fillud nte pelatin two-pisce capyules
of size 0.

i

The i vitre release of tramadol from the capsule was determingd i the paddle stiyver

apparatus with sinker acoerding to Pharm Bur, The temperating of the relesse medium
N ~4 iy 1 RSB i MY 3 e RO o 3l ,_.'N.ni STEN : g TN A
was 37°C, and the votation speed of the stivrer seas 78 min”, H00 mi of pH 1.2 buffer

was wsed ay a release medhos. The amount of the aclive ingredient released i the

18 solution medinm gt cach spectfiod thne was determined wsing a spectrophotomster {at

27w

’\mom&t mi emzn i >r<,d1e:m ;aka ol :

30 mi

34:3 min

Fxample 3
24

3.3, Pellets produced aeenrding to example LL were used.
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1.2, Compusition of the capsule filling

0.4%

: \f) fnm, ‘ii 0‘*

The pellets were mixed with croscarmellose, microorystathine  cellulose, and

The B vitro velease of tramadol from the vapsule was determined in the paddle stiveer
apparatus with sinker aceording to Pharma Bur, The tamps;zraturi’. of the release medium
was 37°C, and the rotation speed of the stirver was 75 win™. 800 ml of pH 1.2 buffer
was used as 3 release medium. The woount of the active ngredient relessed in the
solution mediunt at each specified time was determined using @ speetrophotometer {1t

271 mm),

Amoupr of active in gradient released ;

Exuuple 4

4.1, Pellets produced avcording to example 1.1, were used,
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4.2, Composition of the capsule filing

deium &zhwm gen ghoqph’im

”E otal amount RT.S g 1 100%

The pellets wers mined with the auxdliaries and filed mto gelatin tweepioce capsules

5 ofsized.

The fn vitro relegse of framado! fom the capsole was determined o the paddle stirer
apparatus with sinker according to Pharsy Bur, The temperaturs of the relesse medium
was 37°C, and the rotation speed of the stirrer was 75 i’ 600 ml of pH 1.2 buffer
10 was psed ag g reloase medinm The gmoount of the setive Ingredient released 1w the

solation medinm ot cach speetfied time was determined waing 8 spectrophotometsr {at

271 )

,5 «‘Xmoma oi active mgz,ie\i}e t? seleaned

"§ froe

45 min

,,....
L5

Example 8

8.1, The pelieds produced sceprding to sxample L1, were used.
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8.2, Composition of the capsule filltng

produced agcording to e mpic 1.1

Crospovidons {micronized) and pellois were wived fu w high-shear mizer (Dicsna
Labargranulator 43 for 15 nomutes. The coated pellets were filled inte & gelalin capade

of stzed),

The fravture resistance of the pellets was determined by the methed desartbed ghove
using the equipment diseussed. No facture ocowred by the etfect of force o 500 N
The pellets could not be crushed with a hammer, This was also hapossible with a

wortar and pestle.

The &t vitro relosse of frmnado! from the capaale was detorntingd in the padile stvey
apparatus with sioker secording to Phary Bur, The temperature of the release modiom
was 37°C, and the rotation speed of the stirrer was 75 mint’, 600 mi of pH 1.2 buffer
wag used a3 a reloase medivm. The gmennt of the sctive ingradient released in the
sedution mediuny at cach specified time was detsomined using & spegtrophotometor {a

271 mm).

18 min

?i} min

Example 6

6.1 Pellet production



Macrogol 6000 (Polyetivlens gy

Composition of the pellets

...........................................................................................................................................................................................................................................

Per mpmk Percent

Tramadol HOY

\ii’x;}iyetﬁhyiem oxide 7.000,000 (MW (Polyox WER 383

Dow Chemicals)

ol HO0D BASE)

ZEEIEHP40D with a micropelletizer. Evcentrie sorew ends and a d:is;piacer cone wege
wsed. The cowdle plate had oight bores with a diameler of 1.0 mm, with @

Tengih/dineter mbio was 2.5, The policts had o levgth of T mm & 20% The extrasion

parameters were ax follows:

Cylinder temperature HE2 and HZ2 EG{W(‘

rodugt tentperalurs ai dm,imr\*a mm;wnsrif

L 50/min

The fracture resistance of the pellets was determingd by the methad deseribed sbove

using the equipment deseribed, No fracture oceured by the effeot of foree of 300 N,
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Pellots produced according to example 6.1, (2 50 mg tramadol)

Total amount

Time

15 min

o F o 2UFIRAL

The pelicts could not be crushed with a hammmer; nor was this possible with 2 monsr

and postle.

§.2. Companition of the capsule flling

dllmg 100%

00% |

The pellets prodoced according to 6.1, were filled e gobatin two-plece capsules of

gixe it

The i vitee retease of tramadal from the capeule was deterived  the paddie stirver
apparatus with stnker aceording to Pharm Bur, The teruperature of the release medivm
was 37°C, and the rotation speed of the stiver was 78 min'. 600 1wl of pH 1.2 bulfer
was used as 8 releme medivm. The amount of the active mgrodient released in the
sofution medium 81 each specified e was detemuned using 3 spoestraphotometer (st

271 nmd,

entireleased

30 win

45 min




Az BEP 2 131 830 Iajstromaziam eurdpal szabadabm igénypontiainak magyar

forditass;

1. Multipartisuléns adagolast forma nehesiiatigatoll visssadlést lshetdssggel, amealy
tarialimaz

- legalabb egy, visszaslési potencidlial rendelkez0 hatoanyagol (A}, amelynsk
pszichotrop haldsa van, s az opioldok korsbdl van Kivilaszteg,

~ legalabb egy seintelikus vagy termaszetes poliment {Cy;

- adott esethen legaldbb sgy tenmészetes, félszintetikus vagy szintetikus viasat (U

- lagalabb agy (B} dexintegrilo szert, amely legalabb reszben Dasze van keverve gz
sdagolasi forma részecskéivel;

~ agyiB21 excipienst, amely nem alkotja a részecskének, és amely a tlidanyagok
kirebd! van Kivalasetva,; &8

~ addott sselben egy vagy 6hb tovabbi fizinlégiasan kompatibilis segedanyagot (B),
ahol az adagolast forma egyes részecskéinek a tordszifdrdsaga legalabb 500 N az
Eurdpal Gyogyszerkingy (Pharm. Eur ) szerint mérve, és a hatdanyag-ieadasa
fngaldbb 75 % 45 perc slielle uldn sz BEurdpal Gydgysserkdnyy szerint, lapatos
keverdvel elldlolt készilékben, 800 mi 1,2-es pH-ju vizes puffer-oldatban 37 "Ceon és
75 percenkénti fordulstszam mellelt merve,

2. Az 1. lndnypont szerintl adagoldst forma, azzal jpllemseve, hogy mikrotablatiak,
mikropeliatel, szemesék, gdmbak, gydngyak vagy pelietek tormajaban van.

3. Az 1. vagy 2. igénypontok sgyike szennt adagolast forma, aszal jellemseve, hogy
a {O) polimer legalabb egy olyan polimer, amaly a poliaikiién-oxidok, polistitének,
polipropiiénsk, polilvinibklonidiok, polkarbondlok, paolisztirolok, poliskriidtok & exek
kopolimerjel kirébol van Kivalasziva,

4. Az pidzd ighnypontok barmelyike szerintl adagolds! forma, azzal jellemezve, hogy
a {Q) polimer legalabb egy polialkilén-oxid, amesly a polimetifén-oxid, polietitén-oxid,
palipropiién-oxid, ezek kopolimerisd, axek blokk-kopolimerie! &5 ezak Keverakel kozul
van kivalasziva, sldnyosen legalabb egy polistibn-oxid,

5. A 3. vagy 4. igénypont szerinti adagolasi forma, azzal jellemezve, hogy recldglal
mérések alapjan a polialkién-oxid molekulatbmege legalabb 0,5 x 10%

§. Az 8. igénypont szerint adagelas! forma, azzal jellemaeszve, hogy recidgial mérések
alapidn a polislkiisn-oxid molekulatémege legaldbb 1 x 10%,

JI
408



7. Az lbzd fgényponiok barmelyike szerintl adagolas! forma, azzat jellemezve, hogy
fartalmaz legalabb egy (B) dezintegrald ssert 8,1 ~ 15 t0meg%%, eltnydsen 110
iomeate, kiltnasen elénydsen 3 - 7 timeg% mennyiségben az adagoldsl forma
tolies Whmagdre vonalkoztatva,

8. Az aldzd igénypontok barmelyike szerintl adagolasi forma, szzal jellemezve, hogy
az (£} duzintegrald sver lagaldbb sgy & terhdios natrium-karboximetiicefiuloz
{krosskarmelioz), madositott kukoricakeményits, natrium-karboximetil-kambnyitd,
tarhalas polilvinil-pirrolidony (kroszpovidon) korébé! valaszioll dezintegrald szer,

8. Az elfizd igényporniok barmelyike szerindl adagolasi forma, axsal jellemezve, hogy
a tovabbi (B) segédanyag (B1) formulalo segédanyag, |

18, A 8. igdnypont szerintl adagoldst forma, azzal jellsmazye, hogy a (B1) formulald
segédanyag legaldbb gy, elbnydsen hovel szamben stabll vegyllel, amely a
lagyitak, antioxidgnsok, redox-stabilizétorok és tGltbanyagok korébdl van kivalaszhva,
1. Az 2loe6 igdnvpontok barmalyike szerintl adagolas formna, azzal jellemezve, hogy
a (B2) sxoiplens OltGanyay, amely a mikrokristalyos calluitz, kalclumedihidrogén-
fossfat, culaok, gy pelday lakics, calluldepor ésfvagy poili{vindb-pirrolidon) kbrétdl
van Kivalasetva,

12, Eligras a2 1-11. inényponiok agyike szerintl adagolast forma slbdlitdsara, amely
a kivvetkezd oljdrast KBpésekel adalmazza.

0

a) Geszekavarik az (&), (L), adott esatben (B1), adott ssetben (D) komponenst és
adolt esatben az (B) dezintegrald szer legalabb sgy résady;

) adott esetben eldformazzuk az 8) bpéshen kapott keveréket, elbnydsen az a)
iépésben kapoll keverskes orténd hi ssivagy ard alkalmazasaval a ) komponens
lagyitasa nalkdl;

¢} kikeményitiik a keverdkat 16 85 erd alkatmazdsaval, ahol a hitt az erb-hatéds alat
asivagy ool alkalmazzuk, és olyan mértekben, amely slegenadd ahhoz, hogy a {0}
kemponanst legalabb lagyulasponijaig melegitse;

) & kikemenyitett keverdket rész-tbmegekre osziiuk;

&) elkiSnitiik a kikemanyitet! részidmegeket &s adplt szetben formakat;

£} Ssszekeveriik az (B) dezintegrald srer al-bol magmaradt részével és tovabbi
excipiensekkel (B2);

g) és adolt esetben késwre formaluk vagy az adagoldsi forma adagoldsi agységebe
itk
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a) Suszekeveriltk az (A} (G, adott aselban (B1), adoll esathen {11} komponansaket
&s sdoit esethen az () dezintegrdld szer legaldbh sgy réseel a (C) polimerhes
fegalabb annyl olddsrert adva, ameanyité! a keversk nadvasss, ugyanakkor
formathatova valik,

b} & formaihatd tmeget sxaritas el vagy vtan risztdmegekre osatiuk,

¢} aikiionifjok az adott asetben egy tovabbi szétoszids ulan kapoll résstbmegekst ds
adolt esstban formaksl,

d) Saszakaveriik az (B) dezintegrald szev a)-ban megmaradt régzével és fovahbi
(B2} sxuiplenselkel, &3

o) adott esetben késors formaljuk dsfvagy ar adagolas) ema ddzisegyssysbe

altik.

Meghatalmazoll

N
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