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CAN BE DI SPERSED | N WATER AND WHI CH CONTAI NS A COMBI NATI ON OF

ANTI MALARI AVOAREERIES59HE present inventioh relates to a WRCEYFRRGIDEDS2369

mul til ayer pharnaceuti cal conpositionconprisingan antinal arial agent

in conbination with at | east one other antimalarial. agent. The

present i nveiLon GR¥ER onpARYESCRUABICRYT CaMPpOBdioy SiHATaCAN BE
nmal ari a causes 400 to 900

phar maceut i i tjion, Each year,

mllion cas@gggf%ﬁ{ggﬁr ,fl\gnWAg'@tR\eéNDorw{aﬁ&I tHPEEPHN P i Bn eBASVATION
i.e., on average, one death e t majority of
victinms are children under the %ﬁﬂam%gmﬁﬁmn. Despite the
efforts undertaken to reduce transm ssion of the disease and to

inprove its treatnment, there has been little change since the
begi nni Ag &fhea hep199Ost | ihseaksonestieatmtted t hat, bf twee qr-elialpneeible

of malaria i at |j urrent rate, the nortality rate .cauld
doubl e in t“ﬁlg' nlé%%%mnté/ﬁixé@ar%?%cﬁe s??%ﬁsbéw?ge CR"EE Sditskase®™
observed owvertimfee drast] feyeyeans iconthinmdtolsevetah faactEsst one other
i ncl udi ng: . t.he .vect ors, mel y anophel es nosqui t pes, whi
beconer esi StARTEORVent] onat Andi ﬂ@?pé’%ﬁs\?@% nve i 2+ 88s comprises a
suchasDDT( atsited ddronfrardi?bing such a pharmaceutical composition.

1,1, 1-trichloro-2, 2-bi s(p-ohl orophenyl) et hane); t he increase

in thejgopyl_akj ondn the_a ag, I, a int resjstance_ of

many strains o %Iegsr’md?l&mgf%g?ci %%%?‘né tﬂgogg?(glsi e r“é%%lnosrilbl%a?%? of
t he deadl y ffeoieis 30ndf behecdnsease, a2d theeanmiifdlian aflsaths, i.e., on

convent i onahleya4ged, ostiCAcas hChl QAU Pes FBALQAUIRS vast ma-o ity of
sul phadoxi ne- %H met ham_ne and anodi aqui ne, Pol ychenor esi stanlj 5.

fal ci parum¥ 52 358 iy Aficde P GhF SeiR fedstansbinregier i h Souen -
Anmerica, The African continent, which bears the heaviest burden of

nor bi dity &e¢omhet abhey efifonte nahdeirapkies now aksiocaf f echednission of
Resi StagCe tHO ANSXPENSLye MOk NBaRkes; SUCR. a3 ALeT oIS Al peen
sul phadoxi ne-ppyri methem ne is gafning a ground, hence the increase

in nortal i ty-FEHFe ErEntssitvathenbegipadnpy cfueche tHe0facttt Hat also
anti mal ari alss ivenedusegbbadhy auer Hhevpashceenluryal &Ml mbakhahs s 4t
wer e used m%sswel¥ al ways i n_nonot her(ip%, one after _the other, and
general |y ®itth €oh t TPOF /'t he'F eJOFAPIINY fiGttT heOYde gouble in the
medi canent siesitncevettgy ywaerres .mai nt ai ned despite unacceptabl e

resi stance levels, 10 A new group of antimalarials - artem sinin

deri vat? ve§hei nsipapnd cubatrget esunahe, @&rsemet hebsamded over the last
di hydroar { eai,shalds handieen ilraanl ndlocdised guer, dhie, past ten
years. These conpounds have a very rapid therapeutic action (decrease
in parasite counth&nd YREGLR i onnaledynptasADhesE ar eoefifétpeve  which
agai nst pobyeherr esisd st dhi al cipar unadmladd @ondhey ang Welinexpensive
tol erated bé gag;i.ent and the% reduce the carrying of. ganetocytes

(and can t R&FEFGrEFEGuce t rahshi ssi 67 of mi%ria) (ARBIF¥&REERRACe offor
t he paZ@asi tle 1t, 6 -tthesé leonpeyrdd ik et ehsemied dthaat)e, al t hough a
certain decrease.i itjvity_h been tected.in vitro in. China,
and in Vietnam Bg%d.sﬁ{a}flloéna{e%/ét @ a?’teen?%?#%tla%r%i $8t NS ProvFdgt risk
recovery fpom PMmafigllygi,parum mal aria in seven days, but 25 several

studi es have showet hajether grtem sipi nm%%ré} vaLiygs,conbiped ly!%:%}'nodium
certain synthetic nedicanents give high recovery rates in only ree

days with JPESLERT T eat Weht PESRSITANCE: SpeRvtl igfes s dardlyvt heorms

use of3@ hes€ candi Aatkars,cad deBksarsubstantiald yedelenttBgally used,
appear ance _30. of resistance, to the_conbi.ned nedi i n areas” of

t t, .
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to ant inakad aheditlheiViHO recomrends, to countries which observe a
reSiStancePo&?cE%m%%%%ﬁ@E% @a&ﬁ“¥g5éggﬁgﬁﬁsmafg§9aa%sCQ%%§p%%éE%pread
in south-east Asia and in South America. The African
35 continent, which bears the heaviest burden of morbidity and

mortality due to malaria, is now also affected. Resistance



o descrl bthe conbinatof terr arta:inderi,andinpa.rt_Le As a genera:e

a conbl. ationtwo act. eredients K bypowder's con a mmti the active
and theel s¥®2011455083them . The nost oBventional dflt.REA/FR2010/052369
consi stsproducing inconpatible if the two active ingredients are

conbi ned within one and the sane tablet_ in particular, the conbining

of ferroquine ande@pLLSUPAL € bhhB LRE same 1 abl elsi neyh Lably, s¢auses, g
a rapid increa eén the level of artesunate degradation products
within the %@tﬂ%& PO FA ISP DY T harfyi #f 1% ol BTt t Heerpe . the
sunate,\Mﬂiﬂbﬁﬁ&ﬁéfi@“?@hth@it?.bmm&ﬂcu:rentlfiffﬁtiﬁﬁsﬁgtpartly due
application, the term.' r ‘ne’ is in jntende 0 n ferx, oqui ne
i ﬁpt he for rn]q'oof tglebagsaec, a%ilglg'? e\ At of dEL60 vlé?ee‘,gmgaﬁﬁyar PYETt hehe
term " aft emasithi @entiudyi neendedlboipmkan wanteenisidi massiactier i vakiawes in

t her eof , f%&i%?{%rea%},e”eéﬂ‘@r’Qfégﬁrgé#lg’raé%ﬁgkhef%d genepally with

di hydroartem sinin, 7't bel ng possi _ em sinin o .
derivati ve IHETSHIC t 6%Be et Fedemishm=a base,the sake, af hywrditements

a sol vate Aisuhi eehepf wthe Mﬁ%ﬁﬂgiﬂé&/e@ééﬁﬂtéSuﬂa_@:‘le%itlaﬁigr resistance
pharmaceutical conposition, characterized in that it 20 conprises at

| east two I]aﬁ?’eer]sg'and a mnimm of two act o _
i ngr editént sper phar maceuti cal conposi ti on, conposition being

wat er - di spersj bl e_and_canpri si.ng -ui_ne . .in the formof a
base, a. sgn{tlj,lgvé. g%%?atogpoarns%"@a\fétael,s as PFFEPL8tive Sohgrédiems. in
25art eni si martorcwlader avatsveather esfteniathtehe frof miibEdachasemiainin -
salt, a hy a; s(te_:,\:ég;d i i i ,

phar maceut ?{aaz;lg gk.)éc)%%t éﬁ‘?%gg‘%gi“gﬁznts. ' Oo%%%o\rég‘teo%%{]e eﬁ%lfl)e 90t 't h%he?e
i nventi on, CMRRBENEZEEVE . a CRIVOrabifofhgreretabretctdom (decrease in

Theconmesi tjzam AaGor did\gihe in@nti-88c108Vibh CBRPOSiteRneot : | rend, VDo
2011/ 0550835 / FR201010523 In. _pr, UE ' this phafrnmaceuti cal
ﬁgl' bry pIY .
conposi ti o Cfﬁve?ye?gﬁfé??m@é%?? PUEBRFOSFEREN P - M Partitudsr 3L ia,
this pharnadeuyt i eak cesfposicbilefraties. &y hiee ilarer phar mesut iredlice the
conposi ti on- S, suchapna, r naceut |calcg sition.contain
t her apeut i cr]:aaﬁlf}ﬂg?gfsecﬁ ve 88§8§°8Vt185r ro gﬁae, Ofof Heretore  reduce
phar maceut itca@t yeptsilvire altalaofia hydrate or of a. 10 solvate of
ferroqypne yand.of sainleask ?§£ﬁ§é§t§'%&*ﬁﬂé@é'¥8m85u85s33§¥'géén
pharmaceutically acceptable salt, thereof,or of a _
observed to date, although a certain decrease in
sensitivity has been detected in vitro in China and in
Vietnam. Used alone, the artemisinin derivatives provide
recovery from P. falciparum malaria in seven days, but
25 several studies have shown that the artemisinin derivatives
combined with certain synthetic medicaments give high
recovery rates in only three days with greater treatment
compliance. According to some data, the use of these
combinations could also substantially defer the appearance
30 of resistance to the combined medicament in areas of low-

to-moderate transmission.

In response to the increase in resistance to antimalarials,
the WHO recommends, to countries which observe a resistance
35 to conventional monotherapies, such as chloroquine,
amodiaquine or sulphadoxine-pyrimethamine, the wuse of
therapeutic combinations, preferably those which contain

artemisinin derivatives, against P. falciparum malaria.



a hydrate or of a solvate of artemisinin or of a derivative thereof,
and al so at | east one gharnaceutically accept abl e excipient. Said

enci pi ent s \WR2GHI¥SR83according to the pharmsheutical f &OTVEREZD1H@52369
nmet hod of administration desired, fromthe usual exhipients which are
-nown to those skilled in the art, The ferrochine can in particular

be in the forfenani 20, L-rdartr di | ori sal t,

hydr ochl ori de salg or. a. base.ékﬁqgggﬁﬁ gagf ?%gEggFt?ﬁggg r§Y%o $%¥gen
the L--tart?a?®° sBPRISH Lo rodefFrextde 1069 d9gndbaysexanpledofvittie seven

Zal t/hba?]e r&d iieoh oraltfoln@.di nydri@clhhg)ililﬂy %@IttengLsifrgrﬁ oggi_,mle?iﬁvésﬂwhich
5 Thephar eut ical conppsitional socorrainsa therapeutjcally-
effective %gee oFegr t'em gﬁﬁf?\p%r %f)ra lns%%l?‘i"?/af‘ﬁgmﬁ’ﬁkééhhéarr%%sunate'
embodi mént aheseviex hos ehiydmartenet hein . and

di hydroartem si nin. According of the invention, the artem sinin

art esunat e, A= £Nea lerdyvatd Meon s ath 1 shart esun ey #drhi$1d nportant

for, to he poss tile for the phar maceuti cal conposition

according. to the invention to be 35 ingested as a conventi onal

tablet and for it not /0550836PC /FR2010105236 even if the passage

is facilitated by the simultaneou al | owi ng of |iquid_ However,

mal aria also affects infants andyBung children with. inmature

swal lowing, and it is also inpor t j@r t hese young. patients to

have access to the antimal ari it nEnt . us, the pharnmaceutical c
conposition according to the inventjon ijs a@{{/qu e ign the form of

tabl ets produced in different s - ag ortingto t dosage and
specifically suitable for the age of Ehe patient. e size of the

tabl et or conpression format. 10 (width x length) is expressed in
mllimetres (1 x L mm, Since the thickness of the tablets obtained
depends, firstly, on the conpression fornmat used, secondly on the

amount of powvates tkebenconprassedsandidd n@ddyiodat N8 GRARIRRSIAN the
force apMié%i éé isgtfereffre hehggﬁrnaceutica conpggh:ion ,
accordi ng to the {rventToR 13 & s¥ erSdirSPEFrSERreéd raidyg iqnd which
sui t abll@ fors phsgetibhad use,a 0l et 683 | T4) Vel &5

i i spersi bl epharmaceutical conposition is intended to nmean a
phaxmaceut i oal conposition with high hardness, yinited friability and
rapi d disintegration. The expressigQ™" “drgper si bl e" does not

limt the scope of the invention to|la dj rsiokh 5 of the

phar maceutical conposition i at.er Xxbu uld be understood to be

t he di spersion of the pharmad sition in an aqueous liquid
vehi cl e, such as for exanQLf, N/”ruit juice, mlk{l)or
alternatively a fizzy drink, In partioall the teats casried out
targeted a ch:of at c)stiUi5eccucls inpuzithed wat:. e:r at aF, | bent

t espar at ur $i0 35 dvtielomer nesso oflet beipeesSent compasistiion MO ferroquine
2011. 055083PCT/ FR2010105 For tabl ets hayi ng a conpression format o

5. 505, 60 nA" he Har difed<SHS A He pr é¥entVdoriffosi t iBH | s Bet weerr Bocular
and 160N, prefenabite between 60 and 150N, and even nore preferably
betmeez 70 and 140N, for exanple 93,6... For tablets having a.

conpre gion format of 6,95 z 12.17 mm the hardness of the present:
conposi ti ond s: bgtmeen 1001and ;175N piaf enably %%e%cjclinea%%fé&&ents
and even nore preferably betweenl60N, for exanple 132N. For tablets
hayi ng a corpr BsSP8RSForkal M1x6M9B, thex AB/@nm coivé haridwesshef aheive

present corm%iiédi%tiss hetieen 110, and; 230N, preferably t‘gfﬁah -
and 220N, and even nore pref ergbl y?{ bg%ween'wé an% %le\%vef ex%fr% e
169N. them. The most conventional method consists in producing

20 the pharmaceutical composition corresponding to an active
ingredient, and in adding the second active ingredient

during the mixing or the granulation step.

However, artesunate and ferroquine are strongly



For tablets having a conpression format of 10 x 17.5 nm the hardness
of the present conposition is between 140 and 260N, preferably

bet ween 160V&WD1AABNO08And. even nore preflerably bet ween PCTOFR2RN0/052369
230N, for exanmple 198RL The hardness is neasured according to the

met hod descri bed bel ow. tablet is placed against the fixed jaw of a

dur onet er, Thecwpdierblebifl ethaw tmvesidpniveeansgofdacnbtorazed abmlvened
system and goplies. oho theqt ablel, ApreSsurephich copsiantly . .y
i ncreases, The increase In pressure 1s nonitored electroni cal yrt’he ©
dur onet er afrinicontigues’ t depecapphicedand t hetsanpheecuntithan egual Sfime
greater val ] : t the time of break, the resistance of

the tabl et %I%D%%%n%rﬁég%ggglgpﬁﬁﬁggsdeacr]g% 83 PRESRESs U n‘éﬁgyg‘teé’rﬁl of
det ect s 5t hi srigesumsise andegheddti ghest pesistance wakheéni s then tablet
di spl ayed apd is.validated, as being. the breaki strength val ue for

the tablet, P%%E?crtf%%ﬁel y 28t Ctt}h n%}fé? m&?‘?ut?%Q&Eor?%gsﬁg?or?lftse%‘ll%%te'
dependent orhidie gpze fofort hénhitabltet Hweompr ession format) and on the
conpression strength applied, having an effect WD 2011/ 055083PCT/ F
R2010/ 052369 disinteration time of the tablets obtained. For tablets
having a corpr esséonpfesamt Ohph1 DOa¥i8n60 MRE the fi i abiditympfndhe ;o
phar maceuti cal conposition after 5 4 mnutes is, according to one of

t he asﬂ@ct st erdE | ieeRerBnfepePAEaRSO 18ndhe ogrhref erabbye bet weeht
0 and 0.2%a eMpArAREE RF ef eEably @, 14,imQ1and 0y d6%. fors Sinin”
10 For tablets having a conpression format of 6 95 x 12,17 nm the
friability of tRéSpR&FmdceulFeal Boosiiniion aftexr denivatéyei sthereof,
accordi ng tg,0ne asp f i nvent i t wee 3%
and even nore pr efg;ecﬁgg??? be%\)\%%g%&h%%g 0, Zg/f%%ﬁhaegghpl egﬁgf%&;%e%or oF
t abl et s haviHy & onpressiom f of rabeinbe fassdbilld tfoof arhemisinin or a
phar mageut i SPASifd o r nut es,q rdi t e of t
aspect ggof t ell nve\%]étiglﬁegééﬁegé ?ea;&d‘?ot?%%dgg\%gln%nfg?ae %?%%ér gbls’ya a
bet ween 0 ant:rtxqof or sxamie 0, 17% For tablets havng a.

conpression format of 10 x 17.5 the friability of the pharmaceuti cal
conposition after 4 mnutes is, according to one of the aspects of

the 25 inventioeubjbetween Otard BQE%ermr ef enabhyibet ween @ amthD: #Paver
even nore ef erabl y between 0 and, 0,3% for exanble itytabl10 ,
30rot::: tie aarcrrea%tolp%ae]i a. CCIPPRGE 0% he ‘?]?"i”é?‘%ﬁeﬁ%%ﬁ hd ‘D n théten. it
Editi 020 20kfyderses 527, lefhe divgi ntegeati endi s measimed aecarnd nget Dve
t he met hod .descroilbe in the European Pharnmacaopoeia, 6t1.. Edition, ,
2010, 35 Chapter®'F9.9, THE abl BB HedE2 1 nesfetif et ofthe  said

formts antdiiedosagesse Loty o 1dh dther stsmedaged a@&h@ﬁﬂsir\@.
2011/ 0550839PC TI. with regard to "dispersible tablets'. The fineness

of dispersion isfgrgeauineons ehsodiorentf coksisst.ert Sdlith theydrate or
fol | owing defini ki gayvbwe, tabl etssarg-biplaced.in:10Q tel of purified
water, which is stirred until conplete &isper ion, The dispersion

obt ai n@d i s honpgehenusiand passesidhirocughve sceeeaf w th aheoficial of a

mesh size of 710 The finenes f dispersion.is measured according
to the method de?grg}ebea isﬁllttheaEglegﬁggﬁ Phar r?é’clo"f?otsq’a,a%tsf?cﬂ)ng Sjehvie

Edition, 2010, Chapterliéntrelating to the definition of dispersible

tablets. . to one_enbodi nent the tablet accord
- pharmaceutically acceptable excipients.

30 According to one embodiment of the invention, the

pharmaceutical composition is in tablet form.

The pharmaceutical composition according to the invention
is a multilayer pharmaceutical composition comprising at

36 least two layers.



4.,.,.0,to the invention conprises two | ayers, one conpri sing
ferrocuine in the formof a base, a salt, a hydrate or a sol vate,

and the ot h&O 20PIEiBAg artesunate in the formof a bas@CT/ERPO10/@52369
hydrate or a. sol According to another enbodi nent, the tablet

according to 20 the invention conprises three Iayers one conpri sing
ferroqui ne fn Eﬁ@ﬁuﬂuﬁ&ﬁ,atbaseph@nmﬂqeuQ1¢WMrabepos1alenlva%ea.aﬂdo-
a second co i of a base, a salt., a
hydrate or a ?vg aé&g gggg o {b@%ggl géﬁg separated by. an

i sol ating |ayer contalnlrg no active |ngred|ent (neutral). There

mav. be ide al i,n terns

or may not Igﬁg VI 5 ‘ﬁ§]¥ﬁgm ttﬁléLSegtperal PceﬁgﬁcglanﬁP@po?ngan s a
possi bl & t othave- dayappehaBfabalfiofl actapbett accordi ng to the
invent:ion cotprisLna ferroquine, and a | ower half conprssing

artem sinin or a derivative thereef, the two being the sane col our

andt hesane. Tppandt hewehor e habl phé):ymadaeupm:ABnt thepbwo thakves f@yt35ns
alternly be_of i r and/or_have a different appearance.

ff |
In the caset%?r%p?‘é’f)’?é?eﬁ%co %Y%réﬂéjsiefyelog tRETPHYIPGyer e ©f a

cont ai ni ng pmrﬁaa@mwealngr edicitsbid | she tseparated Hyaand selat bRg 5
Iayer ch |f_§t he %%ge col our ,and has .t he sane appearance as one_ of

the two coni? #hy FETEREVAEE vec Pgreli éift s1eeald PhRer etBr@nisinin

remai ni ng i stangushabl e by the paddentatifhe neutdalod sol atd ngor 4
| ayer makes it possible to separate the two |ayers contai 'ni ng the

i nconpat i bl RPAEPFGRUT T Ayt i eftaePhiablimeséiére PEnid s ik adeyr adat Pén 2

of the aCt|§6ivat@96§dhﬁeéﬁ1§ﬁﬁbhnth%ft%bH@ffﬁgifd@”ﬁﬂéyébanﬁéd'élso
possible to obtain greater stability of the fornulation, The t

hal ves and af sd 83 | AbRer i atacsslol @by leayer tmiy cal @Eﬁhﬁ@ﬁn@l .y $mid
a. of QEffeéﬁ@i%PQﬁQQraﬁ@déHBsQﬁve§c$érgggge&fﬁq: 'ﬁﬁafﬁgééuéfcéf form

al so envi saged that the tablet be a "san [fayers conpris
di fferent atidvéhiengrethent oF faimiaxemptat bt ajlesiokdar tonisi mihe omsual

of a. derivatdy fﬁéﬂ@%e@ﬂlcﬁoéﬂgemnoﬁg ngkﬂgggr %ﬁlégr{ﬁgy%%earayers

vi ce versa. Another aspect the invention is one 0
containing a first active ingredient is conpletely coated with the

ot her | ayerT}g:(Qnrfrérstl ithe fggﬁong?a ta{r‘éeiczuﬁ | nglb%dl ent Itt Aocqfr anot h%r

subj ect, the nvestonsists o i sperl bl &hu Mt P
conpf | rﬂ@ot th\ﬁa@rtmtengrsaﬂtext apeiﬂ&ﬁi:prbmmml GeMOSi &i lqndﬁ@dzldlorlde

conpositio T f quine as_fi |vegre nt artem.oinin or
a deri vatl\r)s'elcjf)‘['reérz as%sarescco'n SX?mQ 30 een?a aﬁﬁafﬁﬁ&@u%% the
dri abl e excmfnmthSSahe Ice‘S/eEenf:oqument:e;qr ateng agentabein@GmBssS of
than ST wei ht ¢ he tabl reosed relative to_the total mass
W)201110550 |Pﬁih§%6fe05f é of OAfccoﬁa uﬂlgﬁé%ﬁg‘éﬁr?ﬁéﬁt ot2 1% heot
i nvention, Leveto@iinck siagents. of the phairmaceut ical conposition, in

cuxl ar §f the tablet, is less than 5% and in pat t. wLar thea 3,5%
relatl\? to the total mass of the tab.

The pharmaceutical composition also contains a
therapeutically effective dose of artemisinin or of a
derivative thereof, chosen from artemether, artesunate,
arteether and dihydroartemisinin. According to one
30 embodiment of the invention, the artemisinin derivative

used is artesunate.

It is important for it to be possible for the
pharmaceutical composition according to the invention to be
35 ingested as a conventional tablet and for it not to

dissolve in the oral cavity as it passes to the oesophagus,



Accordi ng to anot her enbodi nent of the invention, the 10 of

di sintegrating agent in each of the layers is less then 2.56.,

rel ative t oMhe0t189%0083ass of the tablet§ for exanpl | ee®CotRR22HM/052369
The pharnaceuti cal coEnposit ion aocordinc, to the invention has

ion time of 120 15 seconds, friability of less than 0.5% a | evel of

di sint egr atévgnagent tdfe | psssepan i$ tfmdaiid tedteal bmsstiod tshienultaneous
tabl et. S at ent | each f th rs of

than 2, 5%r %ﬁ'/(\?‘!élt% QE h% 24° hﬁge %e$sm8 et t %_‘rfd Jl%g‘?ﬂflts
when t he pn@mdrazesfrgsr:hud;drhaemtbnpmeuasume fsmaﬁ:é.towdfngS Boax i% 60s 25%s0

100 and 175 e sphar ce utlcal conpcs

conpr essi onNn ta 1{1@ ff% 'g'ge 139199 %’_j éiq?lotan(]ilai’&l\f‘%%%st & the
phar nacéutlmﬂ:lm@h@x)sal hastseam)emr essi orhd®r mat e 8. 7Hha kb 3O ptal
140 and 260N _when. t he pharma eutl osition mpreesi o mat 10
17750 mm O RAPER LS DRREAPATHY, B, 1 e o P En P padatiiroan the
conposi ti onf@aacont 112£b1él.'6s secodderdn {h4differenta d oM@l @bcording to
di si nt egr at%l?% %g)ent of g€ss t ha 3 %rel cmass of the tablet;

a level of a FetTc of Ut hePLay ¥ ofhPesids hal 20be
relative t Cpith.’Beﬂil‘ﬁSS Tlﬁe h&l’lckrtﬁS%fOf thet wegBlet70cand: é(@f&'lt hEormat
phar ma ition has a conpression format of 50 X

t .
m , 01(6[1]1I5 ‘%ﬂféj 11 l\f%%‘ﬁh)c helsphﬁl"iﬁ’ﬁ@eqﬁﬁdcallnco‘ﬁb%%%‘t“?’éﬁe%as(]a X L mm) .

conpr essi onsfpferat tBE 5:85cknd2s1708M 1130 rand 210. Job]taVY‘H%-JH”@e ends,
phar maceut i gal conposition has a conpression format of 8.76 x %

mm 93 170 BEON Whent2he CANREREESQEY c%frr%%p@@e@,orﬁwcaly on the
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composition with high hardness, 1limited friability and
rapid disintegration. The expression ‘“water-dispersible”
does not limit the scope of the invention to a dispersion

25 of the pharmaceutical composition in water, but should be
understood to be the dispersion of the pharmaceutical
composition in an aqueous liquid vehicle, such as, for

example, water, fruit juice, milk or alternatively a fizzy

drink.

30
In particular, all the tests carried out on the 10 dosages
targeted a disintegration time of at most 120 + 15 seconds
in purified water at ambient temperature.

35 Moreover, the hardness of the present composition is

dependent on the size of the tablet (compression format).
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For tablets having a compression format of 8.76 x 15.3 mm,
the hardness of the present composition is between 110 and
230N, preferably between 120 and 220N, and even more
preferably between 130 and 210N, for example 169N.

15
For tablets having a compression format of 10 x 17.5 mm,
the hardness of the present composition is between 140 and
260N, preferably between 160 and 240N, and even more
preferably between 170 and 230N, for example 198N.

20
The hardness is measured according to the method described
below: the tablet is placed against the fixed jaw of a
durometer. The other, mobile, jaw moves by means of a
motorized drive system and applies, to the tablet, a

25 pressure which constantly increases. The increase in
pressure is monitored electronically by the durometer and
continues to be applied to the sample until an equal or
greater value 1is measured. At the time of break, the
resistance of the tablet to the pressure applied decreases.

30 The measuring system detects this decrease and the highest
resistance value is then displayed and is validated as

being the breaking strength value for the tablet.

The friability of the pharmaceutical composition is also
35 dependent on the size of the tablet (compression format)

and on the compression strength applied, having an effect
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For tablets having a compression format of 8.76 x 15.3 mm,
the friability of the pharmaceutical composition after
4 minutes is, according to one of the aspects of the
invention, between 0 and 0.3%, and even more preferably

20 between 0 and 0.2%, for example 0.17%.

For tablets having a compression format of 10 x 17.5 mm,
the friability of the pharmaceutical composition after
4 minutes is, according to one of the aspects of the
25 invention, between 0 and 0.5%, preferably between 0 and
0.4%, even more preferably between 0 and 0.3%, for example

0.21%.

The friability of the tablets is measured after 100
30 rotations according to the method described in the European

Pharmacopoeia, 6™ Edition, 2010, Chapter 2.9.7.

The disintegration 1is measured according to the method

described in the European Pharmacopoeia, 6" Edition, 2010,
35 Chapter 2.9.1. The tablets obtained, irrespective of the

formats and the dosages, comply with the standard applied
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(externgl phase). foyﬁgggmgﬂgggéﬁﬂgigalg;1§ hydrate or a solvate, and
the other comprising artesunate in the form of a base, a

salt, a hydrate or a solvate.

According to another embodiment, the tablet according to
20 the invention comprises three 1layers, one comprising
ferroquine in the form of a base, a salt, a hydrate or a
solvate, and a second comprising artesunate in the form of
a base, a salt, a hydrate or a solvate, these two layers
being separated by an isolating layer containing no active

25 ingredient (neutral).

The layers may be identical or different in terms of weight
or of volume, and they may or may not all be visible from
the exterior. For example, it is possible to have an upper
30 half of a tablet according to the invention comprising
ferrogquine, and a lower half comprising artemisinin or a
derivative thereof, the two halves being the same colour
and having the same appearance, and therefore
indistinguishable by the patient. The two halves may
35 alternately be of different colour and/or have a different

appearance.
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In the case of a tablet comprising three layers, the two
layers containing the 2 active ingredients will Dbe
separated by an isolating layer which is the same colour
and has the same appearance as one of the two layers
comprising one of the active ingredients, said 1layers
therefore remaining indistinguishable by the patient. The
neutral isolating layer makes it possible to separate the
two layers containing the incompatible active ingredients.
It therefore 1limits the degradation of the active
ingredients within the tablet and therefore makes it
possible to obtain greater stability of the formulation.
The two halves and also the intermediate isolating layer
may alternatively be of different colour and/or have a

different appearance.

It is also envisaged that the tablet be a “sandwich” of
layers comprising different active ingredients, for example
a layer of artemisinin or of a derivative thereof, between

two layers of ferroquine, or vice versa.

Another aspect of the invention is that one of the layers
containing a first active ingredient is completely coated
with the other layer comprising the second active

ingredient.

According to another subject, the invention consists of a
water-dispersible multilayer pharmaceutical composition
comprising at most two active ingredients per
pharmaceutical composition, said composition comprising:

- ferroquine as first active ingredient,

- artemisinin or a derivative thereof as second active

ingredient, and

- pharmaceutically acceptable excipients,

the level of disintegrating agent being less than 5% by

weight of the tablet, expressed relative to the total mass
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of the tablet.

According to one embodiment of the invention, the level of
disintegrating agents of the pharmaceutical composition, in
particular of the tablet, is less than %, and in

particular less than 3.5%, relative to the total mass of

the tablet.

According to another embodiment of the invention, the level
of disintegrating agent in each of the layers is less than
2.5%, relative to the total mass of the tablet, for example

less than 2%.

The pharmaceutical composition according to the invention
has:

- a disintegration time of 120 * 15 seconds;

- a friability of less than 0.5%;

- a level of disintegrating agent of less than 5%

relative to the total mass of the tablet;

- a level of disintegrating agent in each of the

layers of less than 2.5% relative to the mass;
- a hardness of between:

" 50 and 160N when the pharmaceutical composition

has a compression format of 5.50 x 9.60 mm;

" 100 and 175N when the pharmaceutical composition

has a compression format of 6.95 x 12.17 mm;

* 110 and 230N when the pharmaceutical composition

has a compression format of 8.76 x 15.30 mm;

" 140 and 260N when the pharmaceutical composition

has a compression format of 10 x 17.50 mm.

More particularly, the pharmaceutical composition according

to the invention has:
- a disintegration time of 120 * 15 seconds;

- a friability of less than 0.4%;
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- a level of disintegrating agent of less than 3.5%
relative to the total mass of the tablet;
- a level of disintegrating agent in each of the
layers of less than 2% relative to the mass;
. a hardness of between:
* 70 and 140N when the pharmaceutical composition
has a compression format of 5.50 x 9.60 mm;
" 115 and 160N when the pharmaceutical composition
has a compression format of 6.95 x 12.17 mm;
" 130 and 210N when the pharmaceutical composition
has a compression format of 8.76 x 15.30 mm;
* 170 and 230N when the pharmaceutical composition

has a compression format of 10 x 17.50 mm.

The applicant has found, surprisingly, that the
pharmaceutical compositions according to the invention,
despite high tablet hardnesses, very low friabilities, and
a level of disintegrating agent of less than 5%, or even
less than 3.5%, relative to the total mass of the tablet,
are nevertheless hydrodispersible. The term
“hydrodispersible” or “water-dispersible” is intended to
mean the definition in the European Pharmacopoeia, which
stipulates that dispersible tablets are uncoated tablets or
film-coated tablets intended to be dispersed in water

before administration, giving a homogeneous dispersion.

According to another embodiment of the invention, the
pharmaceutical composition comprises:
- compounds of the internal phase for the ferroquine
layer:
O between 5% and 30% of ferroquine,
© between 0.2% and 1.0% of disintegrating agent,
o between 10% and 40% of diluent,

- optionally, compounds of the external phase for the

ferroquine layer:
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0 between 0.1% and 1% of lubricant,
o between 0 and 4.0% of sweetener,
- compounds of the internal phase for the layer of
artemisinin or a derivative thereof:
0 between 5% and 20% of artemisinin or a derivative
thereof,
between 0 and 10% of diluent,
between 8% and 16% of codiluent,

between 0.5% and 2% of binder,

0 O O ©O

between 0 and 2% of disintegrating agent,

- optionally, compounds of the external phase for the
layer of artemisinin or a derivative thereof:
o between 0 and 1% of lubricant,

o between 0 and 0.3% of flow agent,

- compounds for the neutral isolating layer:
O between 10% and 30% of diluent,
© between 0 and 10% of codiluent,
© between 0 and 0.5% of lubricant,
o between 0 and 2% of disintegrating agent,
it being understood that, if the pharmaceutical composition
does not comprise an external phase, it should contain from

0.5% to 2% of lubricant.

The pharmaceutically acceptable excipients comprise a
disintegrating agent which can be chosen from sodium
carboxymethyl starch, sodium croscarmellose, calcium
carboxymethylcellulose or sodium carboxymethylcellulose,
pregelatinized starch, crospovidone or alginic acid or one

of its derivatives.

Examples of binders which can be used in the invention are
polyethylene glycol, pregelatinized starch, copovidone,
maltodextrins, hydroxypropylcellulose, guar gum, alginates,
for example sodium alginates, povidone (polyvinyl-
pyrrolidone PVP K30), carbomers, methylcellulose, dextrins,

hydroxyethylmethylcellulose, hydroxypropylcellulose,
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hypromellose, ethylcellulose, polydextrose, gelatin,
propylene glycol or else polymethacrylates.

The diluent can be chosen from microcrystalline cellulose
PH 112, starch (maize, 1rice, potato, 1in particular),
pregelatinized starch, maltose, mannitol, maltitol,
xylitol, lactitol, sorbitol, fructose, lactose (whether it
is anhydrous, monohydrate or atomized), dextrin or a
derivative thereof, calcium carbonate, calcium lactate,
calcium phosphate, calcium sulphate or sucrose, for

example.

Examples of lubricants which can be used in the context of
the invention are magnesium stearate, hydrogenated castor
0il, glyceryl palmitostearate, polyoxyethylene stearates,
glyceryl behenate, sodium lauryl sulphate, calcium
stearate, leucine, sodium stearyl fumarate, poloxamer,

glyceryl monostearate or else polyethylene glycol.

Sweetener can be chosen from potassium acesulfame, sucrose,
sucralose, aspartame, neochesgperidin dihydrochalcone,
thaumatin, neotame, tagatose, sodium saccharin, sodium
cyclamate, maltose, mannitol, maltitol, xylitol, lactitol,
sorbitol, fructose, lactose (whether it is anhydrous,

monohydrate or atomized) or else trehalose.

The flow agent can be chosen from colloidal silica, talc,
magnesium silicate, calcium stearate or calcium phosphate,

for example.

According to one embodiment, the pharmaceutical composition
comprises:

- in the compounds of the internal phase for the
ferrogquine layer, sodium carboxymethyl starch as
disintegrating agent, microcrystalline cellulose as

diluent;
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- in the compounds of the external phase for the
ferroquine layer, magnesium stearate as lubricant,

potassium acesulfame as sweetener;

- in the compounds of the internal phase for the
artesunate layer, calcium carbonate as diluent,
microcrystalline cellulose as codiluent, sodium

croscarmellose as disintegrating agent, povidone as binder;

- in the compounds of the external phase for the
artesunate layer, colloidal silica as flow agent, magnesium

stearate as lubricant;

- in the compounds of the neutral isolating layer,
calcium carbonate as diluent, microcrystalline cellulose as
codiluent, magnesium stearate as lubricant and sodium

carboxymethyl starch as disintegrating agent.

The daily doses of each of the two active ingredients of
the combination according to the invention can be the

following:

- ferroquine: between 1 and 10 mg/kg/day, for example 2,
4 or 6 mg/kg/day;

-artemisinin derivative: between 1 and 10 mg/kg/day,
for example between 2 and 6 mg/kg/day, or else
approximately 4 mg/kg/day.

There may be specific cases where higher or lower dosages
are appropriate; such dosages do not depart from the
context of the invention. According to customary practice,
the appropriate dosage for each patient is determined by
the physician according to the method of administration and

the weight and response of said patient.

The pharmaceutical composition according to the invention
is intended to be administered for 3 consecutive days, in
one or more daily intakes of each of the two active
ingredients, preferably a single intake per day. This

treatment time limited to 3 days is particularly
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advantageous, in comparison with the 7 days recommended for
a monotherapy with the artemisinin derivatives, in that it
enables better treatment compliance by the patients, thus
avoiding premature interruptions of the treatment which

induce, in the long term, resistance of the parasite.

By way of examples of a pharmaceutical composition

according to the invention, the following tablets can be

envisaged:
Table 1
Example 1: Amount | Function
(mg/tab)
Ferroquine layer (internal phase)
Ferroquine 200.00 |Active ingredient

Sodium carboxymethyl starch 7.50 Disintegrating agent

Microcrystalline cellulose 273.25 |Diluent

Ferroquine layer (external phase)

Magnesium stearate 4.25 Lubricant

Potassium acesulfame 15.00 Sweetener

Neutral isolating layer

Calcium carbonate 152 Diluent
Microcrystalline cellulose 38 Codiluent

Magnesium stearate 2 Lubricant

Sodium carboxymethyl starch 8 Disintegrating agent

Artesunate layer (internal phase)

Artesunate 100.00 Active ingredient
Calcium carbonate 54.00 Diluent
Microcrystalline cellulose 90.00 Codiluent |
Sodium croscarmellose 9.80 Disintegrating agent
Povidone 8.00 Binder

Artesunate layer (external phase)

Colloidal gilica 0.75 Flow agent

Magnesium stearate 3.00 Lubricant
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Such a tablet is, for example, compressed while adhering to

the following parameters:

- compacting pressure for the internal phase of the

ferroquine layer: 45 bar;
5 - compression format: 17.5 x 10 mm;
- compression force applied to the first 1layer
(artesunate layer): 0 kN;
- compression force applied to the second 1layer
(neutral layer): 2 kN;
10 - final compression force for the second 1layer

(ferroquine layer): 24 KkN.
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Table 2 Amount (mg/tab)
Examples 2 3 4

Ferroquine layer (internal phase)

Ferroguine 150 100 50

Sodium carboxymethyl starch 5.63 3.75 1.88

Microcrystalline cellulose 204.94 136.63 68.31
Ferroquine layer (external phase)

Magnesium stearate 3.19 2.13 1.06

Potassium acesulfame 11.25 7.50 3.75

Neutral isolating layer

Calcium carbonate L52 152 152

Microcrystalline cellulose 38 38 38

Magnesium stearate 2 2 2

Sodium carboxymethyl starch 8 8 8 |
Artesunate layer (internal phase)

Artesunate 100 100 100

Calcium carbonate 54 54 54

Microcrystalline cellulose 90 90 90

Sodium croscarmellose 9.80 9.80 9.80

Povidone 8 8 8
Artesunate layer (external phase)

Colloidal silica Ol 75 0575 0.75

Magnesium stearate 3 3 3

10

Such a tablet 1is,

the following parameters:

- compacting pressure for the

ferrogquine layer: 45
- compression format:

- compression force

(artesunate layer):

force

0.4

- compression
(neutral layer):

- final compression

for example,

bar;

compressed while adhering to

internal phase of the

8.76 x 15.30 mm;

applied
0.2 kN;

applied
kN;

force

to the
to the
for the

first

second

third

layer

layer

layer
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(ferroquine layer): 17.5 kN.
Table 3

PCT/FR2010/052369

Amount (mg/tab)

Examples 5 6 7
Ferroquine layer (internal phase)
Ferroquine 75 50 25
Sodium carboxymethyl starch 2.81 1.88 0.94
Microcrystalline cellulose 102.47 68.31 34.16
Ferroquine layer (external phase)
Magnesium stearate 1.59 1.06 0.53
Potassium acesulfame 5.63 3.75 1.88
Neutral isolating layer
Calcium carbonate 76 76 76
Microcrystalline cellulose 19 19 19
Magnesium stearate 1 1 1
Sodium carboxymethyl starch 4 4 4
Artesunate layer (internal phase)
Artesunate 50 50 50
Calcium carbonate 27 27 27
Microcrystalline cellulose 45 45 45
Sodium croscarmellose 4.9 4.9 4.9
Povidone 4 4 4
Artesunate layer (external phase)
Colloidal silica 0.38 0.38 0.38
Magnesium stearate 1.50 1.50 1.50

Such a tablet is, for examp

the following parameters:

le, compressed while adhering to

- compacting pressure for the internal phase of the

ferrogquine layer: 45
- compression format:
- compression force
(artesunate layer):

- compression force

bar;

6.95 x 12.17 mm;

applied to the
0.2 kN;
applied to the

first

second

layer

layer



10

WO 2011/055083

(neutral layer): 0.2
- final compression

(ferroquine layer) :

20

kN;

force

13.4 kN.

Table 4

for

the

third

PCT/FR2010/052369

layer

Amount (mg/tab)

Examples 8 9 10
Ferroquine layer (internal phase)
Ferroquine 37,5 25 L 2:5
Sodium carboxymethyl starch 1.41 0.94 0.47
Microcrystalline cellulose 51.23 34.16 17.08
Ferroquine layer (external phase)
Magnesium stearate 0.80 0.53 0.27
Potassium acesulfame 2.81 1.88 0.94
Neutral isolating layer
Calcium carbonate 38 38 38
Microcrystalline cellulose 9.5 g5 9.5
Magnesium stearate 0.5 0«5 0.5
Sodium carboxymethyl starch ) 2 2
Artesunate layer (internal phase)
Artesunate 25 25 25
Calcium carbonate 13 .50 13.50 13.50
Microcrystalline cellulose 22.50 22.50 22.50
Sodium croscarmellose 2.45 2.45 2.45
Povidone 2 2 2
Artesunate layer (external phase)
Colloidal silica 0.19 0.19 0.19
Magnesium stearate 0.75 0.75 0.75

Such a tablet is, for examp
the following parameters:
- compacting pressure
ferroquine layer: 45
- compression format:

- compression force

le,

for the

bar;

5.5 x 9.6 mm;

applied

to

the

first

compressed while adhering to

internal phase of the

layer
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(artesunate layer): 0.2 kN;

- compression force applied to the second layer
(neutral layer): 0.2 kN;

- final compression force for the third 1layer

(ferroquine layer): 8.75 kN.

According to another subject, the invention consists of a

method for producing the pharmaceutical composition.

The grains for compression of the ferroquine 1layer are
prepared separately from the grains for compression of the
layer of artemisinin or derivatives thereof and from the
grains of the neutral layer.
The grain for compression of the ferroquine 1layer is
prepared by

- premixing the internal phase compounds,

- compacting the internal phase, and

- mixing the compacted grain with the external phase

excipients.

The grain for compression of the layer of artemisinin or
derivatives thereof 1is prepared by mixing the active
ingredient and the excipients of the internal and external
phase. The grain of the neutral layer is, for its part,

prepared by simple mixing of all its constituents.

The compression step is then carried out on a multilayer
tableting machine, for example of the Fette P102i or Hata
HT45 type.

More particularly, the grain for compression of the
ferroquine layer is prepared according to the following

steps:
- weighing out of the internal phase compounds,

- screening of these compounds,

- premixing of these compounds in order to obtain a
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75
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homogeneous distribution of the active ingredient
and of the excipients,
- compacting of the internal phase using a roller
compactor,
5 - weighing out of the external phase excipients,

- mixing of the internal phase compacted grain and of
the external phase excipients so as to obtain a

grain ready for compression,

and the grain for compression of the layer of artemisinin
10 or derivatives thereof is prepared according to the

following procedure:
- weighing out of the internal phase compounds,

- premixing of the internal phase compounds,

- weighing out of the magnesium stearate and the

15 colloidal silica and then screening thereof,

- final mixing of the magnesium stearate and colloidal
silica compounds so as to obtain a mixture ready for

compression.

The grain for compression of the neutral layer is prepared
20 according to the following procedure:
- weighing out of all the constituents,

- screening of these constituents,

- mixing of all the constituents.

25 The method for producing the multilayer tablets, and in
particular three-layer, ferroquine-neutral-artemisinin or a
derivative thereof, tablets can thus be exemplified as

described below:

30 a) preparation of the ferroquine layer:
al) weighing out of the ferroquine, a diluent and a
disintegrating agent,
a2) premixing for 15 minutes at 7 rpm,
a3) optionally, calibrating on a rotary calibrating device
35 with a 1.5 mm screen,

a4) mixing for 30 minutes at 7 rpm,
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a5) compacting on a roller compactor, for example an
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Alexanderwerk WP 50 roller compactor with screens of 2.5
and 1.25 mm,

a6) optionally, mixing of a lubricant and secondarily of a
sweetener, then calibration of this ingredient or these two
ingredients on a rotary calibration of device with a 1 mm
screen,

a7) if step a6) has been carried out, mixing of the
compounds resulting from step a6) and of the compounds
resulting from step a5),

a8) optionally, mixing in a Robotainer mixer, for

30 minutes at 7 rpm;

b) preparation of the layer of artemisinin or a derivative
thereof:

bl) weighing out of the active ingredient (artemisinin or a
derivative thereof), a diluent, a disintegrating agent, a
binder and a codiluent,

b2) optionally, mixing in an inverting mixer, or a CMA
rotary mixer, for 15 minutes at 7 rpm,

b3) optionally, calibrating on a CMA rotary calibrating
device with a screen of, for example, 1 mm,

b4) mixing of a lubricant and of a flow agent, then
optionally calibration of these two ingredients with a
1.0 mm screen,

b5) optionally, mixing in a Robotainer mixer for 15 minutes
at 7 rpm,

b6) mixing in a Robotainer mixer for 30 minutes at 7 rpm,

c) preparation of the neutral layer:

cl) weighing out of the two diluents, the disintegrating
agent and the lubricant,

c2) optionally, calibrating on a rotary calibrating device
with a 1.0 mm screen,

¢3) optionally, mixing in an inverting mixer, or a CMA
rotary mixer, for 30 minutes at 7 rpm,

d) compression of the mixtures obtained:

- in a9) if this step has been carried out, or, where



conpactirpxessure ferroqune |ayer: 45 conpres- format fortheinternal
bar; 8, 76X15.30 e conpressionforce ap.ed Lo the (aftesunete 2 kN,

noqg. .., , esi 6i) oteagnisdecl . (neutral : L1124) 0. 4kN; to t he PCT/FR2010/052369
final conpression force for the W?2011/05508319POT/ FR201VMb2369
lerroquine layer)- 17,5 kN, Table 3 for exa.tapcotuprelade CA ONI O
papters: - gpproppiessurénfohet htnant stenl cphrued obut henfer | oguiine

| ayer: 45 bar nCR regﬁao format: 6,95 x 12,17 mm conpression force
(artesunate | ayer ?’PO conpression. force the first t...ese: WO

2011/ 05508320PCTEE) R201 0/ 052369 (neutral |ayer) 0.2 k7A; - final
conpressi ong force foﬁet@%lth'rdl%§¥aye§f§a£9%9328 %%% H%e, for example

5 of the Fette P102i or Hata HT45 type.

According to one embodiment of the invention, the agents

mentioned in the steps hereinafter are, respectively:

- step al): microcrystalline cellulose PH112, sodium
10 carboxymethyl starch,

- step a6) or, where appropriate, in the last step carried

out in a): magnesium stearate and potassium acesulfame,

- step Dbl): calcium carbonate, sodium croscarmellose,

povidone (PVP K30) and microcrystalline cellulose PH112,

15 - step b4): magnesium stearate and anhydrous colloidal
silica,
- step cl): microcrystalline cellulose, calcium carbonate,

sodium carboxymethyl starch, magnesium stearate.
By way of example, a pharmaceutical composition according
20 to the invention which has the composition mentioned in the
table and which is produced according to the abovementioned
method has the following characteristics:
- compression format: 17.5 x 10 mm,

- average tablet hardness (n=10): 198N,

25 - friability after 4 minutes (%) according to the
European Pharmacopoeia (n=10): 0.21%

- disintegration time according to the European

Pharmacopoeia (n=6) in purified water at ambient

temperature: 123 seconds,
30 - conformity with respect to fineness of dispersion

according to the European Pharmacopoeia: conforms.



Tabl e 4 Anount Ferroqui ne | ayer nternal p aae) Ferroquine Sodi um
carboxymet hyl atarci glicrocryatalline cellul ose Ferroquine

| ayer phase) WO 20Nefi508B i sol ati ng | ayer Zal ci um car bonat @CT/FR2010/052369
M crocrystallins cellul ose Magnesium steara Sodi um car boxynet hyl

starch Artesunate | ayer (internal phase) Artesunate Sodi um
croscarnel |l ose 2,45 Povi done ArtesunatBAIMger (external phase)

1. Multilayer pharmaceutical composition, characterized
in that it comprises at least two layers and a minimum
5 of two active ingredients per pharmaceutical
composition, said composition being water-dispersible
and comprising:
- ferroquine in the form of a base, a salt, a hydrate
or a solvate, as first active ingredient,
10 - artemisinin or a derivative thereof, in the form of
a base, a salt, a hydrate or a solvate, as second
active ingredient,

- pharmaceutically acceptable excipients.

15 2. Pharmaceutical composition according to Claim 1,
characterized in that the pharmaceutical composition
is in tablet form.

3. Pharmaceutical composition according to either one of

20 Claims 1 and 2, characterized in that the
pharmaceutical composition is a two-layer
pharmaceutical composition.

4. Pharmaceutical composition according to either one of

25 Claims 1 and 2, characterized in that the
pharmaceutical composition is a three-layer
pharmaceutical composition.

5. Pharmaceutical composition according to any one of

30 Claims 1 to 4, characterized in that the
pharmaceutical composition has a disintegration time
of at most 120 £ 15 seconds.

6. Pharmaceutical composition according to any one of

35 Claims 1 to 5, characterized in that the

pharmaceutical composition has a compression format of



Such at che folic - conp: , for exanple, conpressed win).e
ar"'ering to paraneters pressure for the inteinal phase of the 10le

1 er 45 bar WoRPtEE%IMWA format 5,59,6 MPR6- conpressi on fRETWERREHD/062369
the (art sunate layer): 0.2 kN.: conpression force applied. to the
second (neutral layer): 0.2 kN, - final conpression force for the,
third (ferroqui heSlayer)?.@8r5nkNinddczoraidmpet® andtderesub)@. ehd LheN.

i nvention consists of a nethod for producing thel aceuti cal

conposition, 10 The grains for conpression of the ferroguine |ayer

are prepared skpaflaehycdutomdhe goaippsiftdoncompeessdong of tiche tayemn 6,

of artem sinin or rivatives.thereqf .and fromthe grai.ns of the . .
neutral |ayer. cg;ﬁ%@ég]?%?%dfép c;%gjrﬁ)t? egg?or?rﬂc?frnf uf%é‘r%ui:ﬁ@pf’_ﬁﬁﬁon
is 15 pr¥epared byhaps e xicqugnddeesdintrer rfairmhasefcospeonﬁs%eormﬁct bRAd a
the internal phase nd_ m xi t he conpact ed in wth the ext

e:rnai phase expi pallre%?%s.s T%ér%‘?lé‘?’%erfo&c%‘?fgrjegéﬁon of the layer of
artem si-in or derivatives thereof is prepared by mxing the active

i ngredi ent and, t excipients of the internal and external phase. The
or gt n ot the Mt T TAgRT 1Lt oF PO SarCn 2ensFeraiRg by d, nleim 7,

mxing of all itscieonsétdtems. ifhereoul phe: HafrneE@lc0N aofbtikion
oxathe ; Th:tt.t.P:L02t or of the Ja rrlLal. phase conpounds, -

screeni By of t hestPRorfpoiRIPISETIETof HAFESE cOhpoands nocPdefimt pand a
obtain a WO 20110650835teP ¥&ERZOLO/ 9520 9. 14 H@mogeneous

distribution or the- e ingredient and of the excipients, conpacting
of the internal phase using a roller conpactor, 5weighing out of the

external phase exmipifidsyt /X NGdifiodi kase sceppaghed Qéai%hfn%xféf of
the external phase excipients so as to obtain a grain‘ready fo

conpr essi on, Cemdng he qr&P. n for compressionietdt heibayertift  the
artem signin 10 orperhyalivesal Nese9ls 1S Mt gt e A5ROFALRIh0ebRRar of

6.95 x 12.17 mm and a hardness of between 100 and
175N.

10. Pharmaceutical composition according to Claim 9,
20 characterized in that the pharmaceutical composition
has a compression format of 6.95 x 12.17 mm and a

hardness of between 110 and 165N.

11. Pharmaceutical composition according to Claim 10,
25 characterized in that the pharmaceutical composition
has a compression format of 6.95 x 12.17 mm and a

hardness of between 115 and 160N.

12. Pharmaceutical composition according to any one of
30 Claims 1 to 5, characterized in that the
pharmaceutical composition has a compression format of

8.76 x 15.3 mm and a hardness of between 110 and 230N.

13. Pharmaceutical composition according to Claim 12,
35 characterized in that the pharmaceutical composition

has a compression format of 8.76 x 15.3 mm and a



foll owi ng procedure; - weighing out of the internal phase conpounds,
prem xi ng of the internal phase conpounds, weighing out of the

magnesi um sY\Warat@0&Ma83t he 15col | oi dal sBTica and t hen s®GIERRAYI0/052369
thereof, final m xing of the magnesium stearate and colloidal. silica
conpounds so as to obtain a mxture ready for conpression_ The grain
for conpression dfanrdresew’ detvemr At ardi mpao. the fol | ow ng
procedure; weigh ng out of all the consti en,s, screening of these
constituents mxing of all the constituents, 25 The nethod for

produci ng t he lfulBliaayeredtabd £l s.qomanes iti gar tacubadiddir ees | ayesiim 13,
ferroqui ne-neutral,-artemsinin or deriyvative thereof, tablets can .
thus be exenpl ifiet as oeelélczr?cgeanbg:lh&% %%e p%armaﬁfluz}tl.cia n oPMPRELtion
ferroqud al )out. st he tempdicsisite( . fbaagent ofdi Bueat xand.3 ab) and a

conpacting on a roller co tor, for exanple an_ Al exanderwerk WP 50
rol | er compactor Mt H €& gﬁ}%qw%% ]Qn(g agP‘%SzjrﬂH a6) optionally,

m xi ng of a lubricant and secondarily of a sweetener, then

calibration of StQ%}Ts in%edi ent_ or these two ingredients on. a rotary
calibration of deViTEWTH 2 FAMSOFEACR ag9Priingt &y aytha®ne of

been carried out,cradidgr of tbhe conpowndsrd@santiidg from stemmad) the
and of e corrpourl;js 10 resulting fromstep as), a8)

h . .
optionald y, m xi ndHaF e FEH R herOPRSEHC ¥ PP e A rieRBRY &% S o phprmat of

b) preparation ofi¢ he 1ayemmofad teMSidids Pro@ paefdsativg 423 260N,
thereof: bi) weighing out of the active ingredient (rtemsinin or a
derivative thereof), a. diluent, a disintegrating agent, a binder and

a. codiluent, 15 phabdcantiopal | YonPbXiPgohn 2Rl | NG JTi X&1 55 Qr
a. CM 20 rotary rriaxer,cfo_r 15 m n?ﬁllg% at 7 rp%]QCbt%}’,ﬁ)QEglpt %ocgr?al ?{/?18 .
calibrating on a @RKaUirizedl ibr atialg devi phawimeleeud iserleencnposot ion

exanpl g5 1 nm 4).m xj ubkj . f fl nt
t hen ogtsi onal | y. hcaaélji ba} at ?%ﬁ?rg%s?ﬂ%s;%&@gi‘:ng?}gﬁi gLth(} v&f\# ?‘;@5 in?) &
mm screen, b5) dpidRig yof Medwapen n&d Robbt2d 0er ni xer for 15
mnutes at 7 rpm b6) m xing in a Rebotainer m xer for se

mnutes at. 7 rpm c¢) preparation of the neutral |ayer: 30 cl)

wei ghi ng out &f7 .tHenmnerait st s, coheodi sinbegrationgiagenttcandciem 16,

[ ubricant, c¢2) optl ._calibrating on a_raotary cal.ibratin .
device with. a l.cg‘fé%r@sécﬁr&ezeenc? 1R %hag—‘s)&cl)%t Pgﬁgln]ay,e‘“ﬁ;i])ﬁ%g ?ﬂggﬂ&"ltlon
invertidg m xer, hors a £M ¢omBbegotany fboxenr fof Seaqxwtes atm' 7and  a

rpm CU conpressi.on of . thC%]giF tures ained;_-_in a9) if this step
has been CarriedaﬁJ%%%ﬁ% %&ween 1 & an§x£3ON.
18. Pharmaceutical composition according to any one of

Claims 1 to 8, characterized in that the

25 pharmaceutical composition has a compression format of

5.50 x 9.60 mm and a friability after 4 minutes of

between 0 and 0.30%.

19. Pharmaceutical composition according to Claim 18,
30 characterized in that the pharmaceutical composition
has a compression format of 5.50 x 9.60 mm and a

friability of between 0 and 0.20%.

20. Pharmaceutical composition according to Claim 19,
35 characterized in that the pharmaceutical composition

has a compression format of 5.50 x 9.60 mm and a



appropriate., in the final step carried Atn. a), and in b6), and in
03), for exanple in a multilayer tablet ing machi ne for exanple ot

the Fette PMI2ROGYOF44IBE HT115 type, Acco2éling to one enmb@dBTERRODI/052369
the invent i n, the agents nmentioned in the steps hereinafter are,
respectively: stepitcrystalline cellulose PH112, sodium 10

car boxynet hyl st afcipbikitep @b)barwearher earappr api$ ate, in the Last

step carried out in ai: nmagnesi um stearate and potassi um acesul f ane,
step hi): cal cium carbonate, sodiumcrnscarnell o povidone (PVP K30)

and m croor ystaal .| Pheereet dutt Dsel PHbi®osti% ionst epch4biinggnesi Wy one of

stearate and anhydrous Il oidal _silica tep.cl): m .rocrystalline
cel l ul ose, cal ci uérlj%%lanrl%gﬁa 8, gsg&%ur% car b?)iyngpf—"ﬁé‘fz%’f:éF@ﬁ, Tthgriedt ukhe
stearatéd By way mHamexampltecal phawgmcettdc dha € onpeshd i ofs B8 0Fdirngt of
20 to the inventiﬁcinggl\hic h the c npositi.ogé,'gention din the table
and which is produced actordl A"t 87fhe® absvarenti-gnetf net hdd et of
foll owi ng charactiestivwddrcso aodpr ession. format: 17,5 x 10 mm

average tabl et hardness (n-10), 1$8N, 25friability after 4 m nutes
(% according to European Pharmacopoei a. (n=10: 0.21% disintegration

ti meaccordi ng 20 ghekdepe: Rhear necapest &l tbpurddéedawag erc@t avbhim 21,
tenperature 123 seconds, 30--conformty wth respect to fineness of
r

di spersidon accor di12%a5 tHe! 354 opBark TPHar Fae o peéita:a ceaticids . COMRARME ion
1- Multilayer phaidmceut teabregBResi t dofnghargct @riszed 1B thatydt ong 4
conprises at least two layerS and a minimumof two active ingredients
per pharmaceut i cal® ooty i oh, Paldierr dhpord t§ o bei ng w,

ex-di spersible and conprising ferroquine in the formof a base, a

salt, a hydrate or a solvate, as first active ingredient,

10art em si ni n 20r- B aisracaatti e hecapsitiient hactordioy atbase)y aone of

salt, agwdrate oidsolyale. sagngeqandagll Ve iadailed 1y that the
aceutical ly acceptable excioients. 152 Phar rracelt i ca corrp03|rtl| on
accordi ng to d airhagmadrirbictal i cabdgitien hde pheompoestical format of

conposition is i N tr)aéblﬁtlg Pg rdmageuf ical.conposjtion accordin
to either one of d al msand'czl{c n}ir agt eri zedﬁ%’%%ﬁ&heaftter 1 mlnute% S
phar maceut i cal colposiadror satdwd | Hker phar maceuti cal conposition, Pha
rinconposition accc d n to either one of Cains land2, characterized
20 24 . Pharmaceutical composition according to Claim 23,
characterized in that the pharmaceutical composition
has a compression format of 8.76 x 15.3 mm and a

friability of between 0 and 0.20%.

25 25. Pharmaceutical composition according to any one of
Claims 1 to 5 and 15 to 17, characterized in that the
pharmaceutical composition has a compression format of
10 x 17.5 mm and a friability after 4 minutes of

between 0 and 0.5%.

30
26 . Pharmaceutical composition according to Claim 25,
characterized in that the pharmaceutical composition
has a compression format of 10 x 17.5 mm and a
friability of between 0 and 0.4%.
35

27.Pharmaceutical composition according to Claim 26,



phar ni aceut toal conpositionis pharmac: euttcal conpositdon.

Phar maceuti cal conpos ion accordi ng Loany one 30C ai ns

1char act eri Y&dR0t 11885088 phar maceuti cal c@@position has aREITEFR20$0/052369
atione of at nost 120 16 seconds, Phaical c:ogmos ition accordany

one of 35C ai ns l1lcharacterizedi nthat rmaceutical composition has a
conpr essi on zor metha’AQ) 20124 550832652 368e 5 phil rxna®ebld immlando@position
har dness of bet 50 a ; P euticc osi.t]

according to C \gﬁ%]% %ha?gggjgg%ééni n??%gs%t hgfghg;?nﬁ(céuit‘%’gﬂm and a
conposi tion has afconpressy dhrimatweadn 50 50h& ©,%9. nm and a har dness

of between 50 and. 15014. 5, Pharnaceutical conposition.

accordingd aim 7, characterized in that the pharnmaceuti cal

conposi td cn. IhaBharmaonpriessi onchgordt: ioh 52600xd9n60 tan and, aone of
har dness of between .70 d 140N, Phar maceuti cal conpasitio

according to any one ot O ai n® 1. 870 5, cgﬁglag te&lizfgd i hat&??ﬂ'e the
phar maceuti cal . composiddéondwels acoappeessban faimpmtiafs 6.5 X UR;dll  of
mm and a hardness_of. bet ween, 100 and 75N, .10 Phﬁrqlmaceuti cal,

1 [
conposi tion accortihiy 1T i 2BENAT act eF FFEd tFA™ Rat tifedtive to the

phar maceuti cal composi tidds a5 Etheomgyessi on format of 6,9'; x 12,17
mm and rdness of between. 110 and 165N, 11 Pharnaceuti cal
conposi tion according to Claim 10, characterized in that the

phar naceut i cal cormposiddan has) a QsSien ferRebiah 6:95 12 ke of
mm and a hardness_of between 115 and 160N, 12, Phaf maceut aebornl n?
O axi usl t oB, char T &% 111 &2, calnont FHAEAE661PIERALt 816 xAatand the

13.Pha 1/4". ' l/deogifai i daeccepipdbdm ChaH chaaqtar-ed indhat ¢
rue pbSU nmaceut:Lcal conposition. has at conpression format8, 76 x
15.3 nmmand a. W 20I9V5508327PETAFRIVL01 652360 ar dness ofelrdtiseento

120 andix220Th the total mass of the tablet.

30. Pharmaceutical composition according to Claim 28,
characterized in that the pharmaceutical composition
comprises a level of disintegrating agent of less than

20 2% in each of the layers.

31. Pharmaceutical composition according to any one of
Claims 1, 2 and/or 4, characterized in that the
pharmaceutical composition has:
25 - a disintegration time of 120 * 15 seconds;
- a friability of less than 0.5%;
- a level of disintegrating agent of less than 5%
relative to the total mass of the tablet;
- a level of disintegrating agent in each of the
30 layers of less than 2.5% relative to the total mass;
- a hardness of between:

* 50 and 160N when the pharmaceutical composition
has a compression format of 5.50 x 9.60 mm

or

35 * 100 and 175N when the pharmaceutical composition



14, Phar maceuti cal conpos _ion according to Caim13, characterized in
that the pharmaceutical conposition has a conpression format of 8,76

x 15.3 mm aWd a0hEdThess of bet ween. 1303@and 2101' T. 1. 5PCT/FR2010/052369
Phar maceuti cal conposition according to any one of Cains

1t 05, characteri zedi nt hatt he 10pharmaceuti cal conposc.ion has a
conpression format lofs 19 xol@rssshemntoamdardhessodf x ber weenmd40 and
260N. 16. Phar macenté) al conposition according to C aim 15,

characterized in that the pharnaceutical conposition has a

conpression format of 110 Xn#7,25 o tish athar ¢nessmaefeigtaseencdgfoandion
17. Pharmaceutical conposition according to Claim 16, characterized

in that the phar nnclé%ﬁi?:aizo‘&%ﬁ?)%?r?ﬁlo#\og‘% P Lohpress? ot fBRmat  of

10 x 17,% mm and a &ardness of between 170 and 230N, 18. Phar maceu

call c:ont:.ositionaccnding to any one of O ains

1t 08, cha: r act erj zed! nthat £Re ?@&%r%%u?héalpk@éﬁﬁ@sﬁqﬁmlhagomposition
conpr essi on format 10 s S, SOspfpPe £9; N BOLL A T £ aDY |, CV4 i es of
between 0 and 0. 30% Pharnmaconpoe:,ato C aim Oaharacterized in

t hat mhar nmaceA , hasconpression. 5,50 x 9.60 irnnd a. frdabnbetween u

and 0.20% 20-3%.%%%Wi%88%%§§959£“9 LAl M35 ar oiéé%%‘fﬂm 31,

in-r- ,ceutdcal conpositi as a cohpression format o

and a ftiabi |itYeavedrrOized Onl5%at21thPhahmacedtiudtdlcadonposbbionion
according to any one of Cainms 1 to 5 and 9 to 11, characterized. in
5phar maceuti cal conposition has a conpression format of 6.95 x 12,17

mm and a friabafter 4 ndigdese®fatbeineeind and £ 30%s5 seconds;
22. Pharmaceuti cal conposition according to Caim?21, 10 characterized

in that the pharmaceuti®alakbhpasief oheshashan conpt essi on format of
6,95 x 12.17 mmand a fyiability .of .between.0 and 0.20% .
23. Phar maceut i cal coit %%‘ﬁe%(;%%r ilﬁén?89§8}-ién8f SHSTE éifr)'réelsst ot B28nd- 5%
12 to 1¥ characterazedei ottt theaphassacefit tcal tgphpesition has a
conpression format of 8,76 x 15.3 mm and a friability- alter 4

m nutes of between 0 and€c30mt digipkcsufitdar mposi tfoncagkorafi nghe

to Aaim23, charastesi gediédstRinthe WkigalvE0pPOSHEI PB-hasSa sy,
conpression format of 8.76 x 15.3 nmand a friability of between. 0
and 0, 20% 2525. P., hat nueedtitdseompdsttween: accor.d: nq to any one

Clains 1 to 5 and7,, ract.erj hat the_ pharn. aceut:ca]. .conposition
has a conpression forc;n@ 76 jlégo% egndt}g? E a§\l}'|a§1etu§rlcﬁ‘1n‘i %B‘Pposulon
bet wesr20 and. 0. 5%as80a 26otidas srace uf deoaposi G abon 259.60 mm

oxr

* 115 and 160N when the pharmaceutical composition
has a compression format of 6.95 x 12.17 mm
or
25 " 130 and 210N when the pharmaceutical composition
has a compression format of 8.76 x 15.30 mm
or
" 170 and 230N when the pharmaceutical composition
has a compression format of 10 x 17.50 mm.
30
33. Pharmaceutical composition according to any one of
Claims 1 to 31, characterized in that the
pharmaceutical composition comprises:
- compounds of the internal phase for the ferroquine

35 layer which are the following:



characterized in that the pnarnaceuoi cai. conposition conpression.
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" between 0 and 0.3% of flow agent,
- compounds for the neutral isolating layer which are
the following:
" between 10% and 30% of diluent,
25 = between 0 and 10% of codiluent,
" between 0 and 0.5% of lubricant,
" between 0 and 2% of disintegrating agent,
it being understood that, if the pharmaceutical
composition does not comprise an external phase, it

30 should contain from 0.5% to 2% of lubricant.

34 . Pharmaceutical composition according to Claim 32,
characterized in that it comprises:
- in the compounds of the internal phase for the

35 ferroquine layer, sodium carboxymethyl starch as
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it 30should contain fr 0,8%to 2% of Lubricant, 34, Pharnaceuti cal
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in the conpounds ofatthesundter nabybe, disindegint isngiagendis flow agent,
m crocr St alline cellul ose as diluent, i n t he LAt pounds of the

ext er nal” phase for THETE Y ORLTHR 3 EverS : stearate as
lubricant, potassiun aegsul famBo@saswest epge, Ad,dhe cqmpaunds, pf jthe.

internal phase for the artesunate |ayer, calciumcarbonate as
di l uent, microcryst@iGien ceFpibesatas cadi | dédtengodi umicrocrystalline

croscaxnel l ose as disintega agent. i 1 10 L e si )
derivative thereof, povidone as bi nC er1 of the |%§ ?Q% E‘g}te%r%tngor as

a derivative theredfubricanthe eodpoundsioh thmmwxemmihphasetforctt heas
artesungi e |ayer, Cﬂéiq{éjéag}raitsi%gasaéé&"{ agent 15magnesi um stearate as

| ubri cant,

35.Method for producing a pharmaceutical composition
according to any one of the preceding claims,

characterized by the following steps:

25 a) preparation of the ferrogquine layer:
-al) weighing out of the ferroquine, a diluent
and a disintegrating agent,
-a2) premixing for 15 minutes at 7 rpm,
-a3) optionally, calibrating on a rotary
30 calibrating device with a 1.5 mm screen,
-a4) mixing for 30 minutes at 7 rpm,
-a5) compacting on a roller compactor, for
example an Alexanderwerk WP 50 roller compactor
with screens of 2.5 and 1.25 mm,
35 -a6) optionally, mixing of a 1lubricant and

secondarily of a sweetener, then calibration of



in the conpounds of the neutral isolating calciumcarbonate as

di l uenc, mcrocrystalline cellulose as codiluent, nmagnesium stearate

as | ubri cant¥W@a8vtDosfs8ar boxynet hyl star8h as 20di si nt eGX/FRG010/052369
agent, 15, Met hodproduciy accoraii charagteri n of the fel )quj’
-al)out. of the and a disintegra.:f agent, :nixinc. for 15 mnutes at

i dnal | cal i bratingarotary,¢al i;bratl evice. W i I :
a4) mxing. for 30 m nutes atl ?%ﬁeg%%n(}aS fcg%ggcﬁcﬁ% gﬂg’g‘éragleﬁgrg’ on o a
conpactor, for exanpl e ahCPREXandetWerkivE, A50i¢el Vekh canbasmoscueeh.

fﬁr eenf of 2.5 S_nd.tl,257ﬁ”ifts@§i> prLih%%ntbe@gld c_éxklii%_c% L&i@giﬂﬂkiﬂg of
ese two ingredients on a rotary calibratin vice with a 1 mm
screen, a7) if step aGFhﬁago‘BB‘éﬁngﬁrW%HitUg‘i’,E?ﬁ"}}i%E]era§heand of the

compounds resul ting fronvspepndé) rasdl oingherconposndssy esul ting from
step as), a8) optional ] Xl { h._a Robot ai ner r for 30 m.nute

at 7 rpm &) %??é%glrgaa%?%h ot “the Jr%y%pﬁ%f’o FHERExAN*oF §°r
10derivative thereof: -bl)mweighéngtoutrof,the active ingredient
(artemisindn or a derivative thereof 1, a diluent, a disintegrating
agent, a binder and a codiluent, 15-b2) opt::Lonally. mxing in an
inverting mixer, orPla @VPawtaryn miofer theor laver mailut estamisinpm or a

-b3) optaonally, calihyating o aakMaeosrotary calibrating device
with a screen of, for exanple, 20-b4) m xing of a |ubricant

1 mm . .
anda flow anent then opftondFIgREadi bPAt orPf FhEse adio isngr edpsRbdent

with a 1.0 nmscreen, -bSptepisonahly,odm Xiang dér-a [ohed ai Refeddoeer, 4
for 15 mnutes at 7 rprr%l. 5-b6) n‘iéi.ng in a gobot:.a i ner mxer for
30 n: at 7 rpm preparationS8t’ t ReREarFEP RAyEH:; @9ent, a binder and a
-cl ? wei ghi ng out of theodwbudntuents, the :30diecrating agent and

the | ubyd cant, -02) optj ; { br at | rota | ] ing.
devi ceb{va th a 1.0 nm sc%%gﬁbﬁyégﬁé%%%l oﬁg?%& %x%%gfﬁﬁég%ﬂlﬁvgrlﬁeﬁg or
m xer, or a Cllk rotary2nf¥errotary 30ixehut 88rats> 7meputed)at 7 rpm,

conpression of the m xtyipso9btehfedy,  calibrating on a cMA rotary
calibrating device with a screen of, for
example, 1 mm,

20 -b4) mixing of a lubricant and of a flow agent,
then optionally calibration of these two
ingredients with a 1.0 mm screen,

-b5) optionally, mixing in a Robotainer mixer for
15 minutes at 7 rpm,
25 -b6) mixing in a Robotainer mixer for 30 minutes

at 7 rpm,

c¢) preparation of the neutral layer:
-cl) weighing out of the two diluents, the
30 disintegrating agent and the lubricant,
-c2) optionally, calibrating on a rotary
calibrating device with a 1.0 mm screen,
-c3) optionally, mixing in an inverting mixer, or
a CMA rotary mixer, for 30 minutes at 7 rpm,
35
d) compression of the mixtures obtained
-in a9) if this step has been carried out, or,

where appropriate, in the final step carried out



in a9) if this step has been. carried out or, where appropriate, in
the final step carried out WD 2011/05508334PCT/ FR2010/ 052369 in, and
ft. 1-.)6) WQAA11/0559883) 34 PCT/FR2010/052369

in a),
and
-in b6), and

-in ¢3).



