-1- ANTI PSYCHOTI C | NJECTABLE DEPOT COVPOSI TI ON TECHNI CAL FI ELD The present
invention is related to inplantable conpositions for extended drug-delivery
5 devi ceswoanprissisag certain atypical antipsychotic drugsi/mRrastiioswbar |y

ri speridone. Specifically, the present invention is related to conpositions
for injectable in-situ form ng bi odegradabl e inplants conpri sing

ri speri done. BACKGROUND ART 10Ri speri'done is an atypical antipsychotic drug
wi t h benzi soxazol e and pi peridine functional groups, which acts as strong
dopari ner gi ¢ ant A4aTPSY HYTICIRGECTABEEDLPOT COPPOSITRIN agoni st

Ri speridone is FDA approved for the treatnent of schizophrenia since 1993.
It is the only drug presently approved for the treatnent of schizophrenia

i n young peopl e under 18 years, and together with lithium for the

treat men ipql-a di sorders in children/youth ages between 10-18
years oléﬁaéﬂﬁggﬁgigﬁéﬁ)risperidone t herapy of schizophrenia involves daily
oral tablets, although i.t is also available as.a solution and oral
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favouring the sfgearﬁqﬁe.oﬁaﬁs¥choth crisis. Mreover, this kind of

t her apy 3?@%§g odegradatly PaPIa PUPRIIES THRFTIRAC- ol asma | evel s (measured as
the difference between Cmax and Cmin) in patients, therefore usually
affecting the patient's nood. 25 Risperidone is therefore a good drug
candidate for incorporation into sustained delivery devices, where the
patientsIVHGF@H%@UEQbéF@a or treated for long time periods with just one
dose and without the need of caregivers to pay attention to a daily
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to allow obtaining.therapeutic plasma |levels in a bi-weekly adni nistration
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concent r abh0BR and Qraffy WG dktind AB1ckONg-acting injectabl e risperidone
formul ation, R sperdal Consta(r), is the first depot atypical antipsychotic

drug in the market. It is an intranuscul ar risperidonecontaining PLGA
m croparticles fornmulation and is intended to deliver therapeutic |evels of
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20 dissociation of some schizophrenic patients from the treatment, morcover when it
consists of a daily medication, leading to irregular or inconstant treatments and
favouring the appearance of psychotic crisis. Moreover, this kind of therapy gives rise
to high differences in the plasma levels (measured as the difference between Cmax and

Cmin) in patients, therefore usually affecting the patient’s mood.
25

Risperidone is therefore a good drug candidate for incorporation into sustained delivery
devices, where the patients would be covered or treated for long time periods with just
one dose and without the need of caregivers to pay attention to a daily medication, and

where more homogeneous plasma levels in the patient are desirable.



15 phase of nost mcroparticle based products, the patient is required to
suppl enent the first weeks with daily doses of oral risperidone after first
adm ni st re0i20n/15885pr oxi mat el y three weeks after a singl eCrmre@amoswod ar
injection of Ri sperdal Consta(r) and concurrent daily doses of oral

ri speridone, the mcrospheres rel ease sufficient risperidone in the

system c circulation that the patient “can di scontinue suppl enentation 20
with daily doses of the oral therapy. However, this period of oral
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bi odegr adabl e copol yner” pol y(LI acti de-co-glycolide) matri x. These pol yners
have beenmaxsiguinf aird memmueconseritratioesdi cal appl i cations |ike sutures
de§§ribed in US 3,636,956 by Schneider, surgical clips and staples
described in US 4,523,591 by Kaplan et al., and drug delivery systens
descri bedChrrémlyUthe3ord dctHkinfytaBRsugletid@ic @kmulbiove \Rekperd@<tongda® Rehexi sti ng
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descri bes procedures to obtain in situ form ng bi odegradabl e i nplants by
usi ng bi o®smpEEPHpehayiwy ge¢ OXEHT- bi oconpati bl e | ow water- 25 niscibl e
solvents. According to this docunent, a viscous polyneric solution
containing the drug that upon injection releases the drug in a controlled
manner can be obtained through the use of | ow water-soluble solvents. In

t hi2§ doc ditenispetidonevangrossiohs bt ehesiobergions of ltlessortttaay) cafloenblsc thoidpicttyc | n
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| ow wat er - m sci bl & sol vents cannot satisfactorily control the initial in

Vi vo r el easelssf reduce the differences between Cmax and Cmin as observed with daily-
administered oral tablets and subsequently may reduce variations in the patient mood. In

30 addition, they can also cover a period within administrations that is at least as long as

the period covered by currently marketed extended-release risperidone formulations.



- 4 - risperidone during the first 24 hours. For exanple, the use of benzyl
al cohol, a solvent specifically included in US 6,673,767, causes very high
pl asma | ewel2s11051355speri done in the first 3 days and theaTiHreoplos®ne | evel s
decrease to very low |levels in 7 days, whereas the use of N nethyl
pyrrolidone, a solvent with a nuch higher water solubility, provides 5 nuch
smaller initial plasma | evels of risperidone and therefore a better control
of the release of the drug during the first 5 days after the injection.
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bi odegr adabl e pol ymer or copol yner dissolved in a water-m scible Solvent 20
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characteristics, particularly when the inplant contains risperidone as

active principle. Anot her way to avoid surgery to adm ni ster these
druygs is.the jnjection of small-sized 30pol ri.c particles, mcrospheres
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bi odegradabl e m croparticles. US 5,688,801 and "US 6, 803,055 are related to
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achieve a _dr rel ease over .extended.periods of tine in the.treat t of
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9- hydr oxy-ri speri done bi odegradabl e m croparticles for sustained rel ease by
di ssolving the drug within an organi c phase. However, the use of organic
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25 miscible solvents. According to this document, a viscous polymeric solution containing
the drug that upon injection releases the drug in a controlled manner can be obtained
through the use of low water-soluble solvents. In this document, low water-soluble
solvents (less than 7% miscibility in water) are used as a method to reduce the release of
the drug in aqueous mediums, allowing initial drug releases of 10% or lower during the
30 first 24 hours. However, in our experience, the use of water-immiscible and/or low

water-miscible solvents cannot satisfactorily control the initial in vivo release of



US 7,118, 763 descri bes two nethods of making nulti-phase sustained-rel ease
m croparticle formul ati ons based on the conbination of different particle
si zes or wWDepopEiisscl es exhibiting different rel ease pr ®@CiriEP2011/0b®00
conbination of two different release profiles allows the rel ease of the
drug for periods |longer than two weeks, 20 However, in practice this

conbi nation requires a m xture of par't4i'cl es fromat |east two different

bat ches, involving the nultiplication of end product specifications and
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the influence int nitiral rispe urst of certain paraneters or
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formulations.jn this docunent contain - - risperidone/ pol yner nass
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formul ati ons. Moreover, all the tests disclosed in D1 were carried out using
a specific solvent, nanely N nethyl-2-pyrrolidone (NW). 5In addition,
al t hough m cr ogarti cle formul ati ons can be adm nistered by injection, they

cannot alliags3sat i stgpin weuadetralbipdbenk, alspiddwiaseatneitadle dppaimonipesitiose t hey
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case of any co icatron after injection, nor € probl ematic
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the invention. 10 SUMVARY OF THE | NVENTI ON Therefore, the conpositions
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effective releasing surface area, impairing the control on the initial burst release and

originating a fast decrease in drug release from the first days to the following ones.

US 4,938,763, issued to Dunn et al., discloses a method for an injectable in situ forming
implant. A biodegradable polymer or copolymer dissolved in a water-miscible solvent
20 with a biologically active agent either is dissolved or dispersed within the polymeric
solution. Once the polymeric solution is exposed to body fluids, the solvent diffuses and
polymer solidifies entrapping the drug within the polymer matrix. Even though patent
4,938,763 discloses the use of water miscible solvents for obtaining in situ forming
polymeric implants, however this document discloses a number of polymers and
25 solvents and even proportions between the different ingredients that do not produce a
satisfactory implant with the appropriate release characteristics, particularly when the

implant contains risperidone as active principle.

Another way to avoid surgery to administer these drugs is the injection of small-sized
30 polymeric particles, microspheres or microparticles containing the respective drug. For

instance, US 4,389,330 and US 4,530,840 describe a method for the preparation of



The solution is based on the fact that the present inventors have
identified that the initial burst release of the drug can be satisfactorily
cont r ol | edocar/sgesat | east 2 weeks by controlling at | east/Ere@10590bhe
followi ng factors, either alone or in conbination: 20 the vi scosity of the
pol ymeric sol ution. Throughout the pr gent specification, by "polyneric
solution" it is understood the conbination of the polyner and t he sol vent
where it is dissolved; the ri sgerl done/ pol ymer mass ratio, the

ri speri doiesdepadeble| micsppasticlon Yhes.pod. Wﬂerané Ys| 6:805A5 Aratg Rlatd fatthe, and
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single admnistration. In the inp iant abl e conpositions of the invention,
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coagul at ucf“tlféaé1 %Ptﬁ}r%l%]t raélgy trappi ng or encapsulating the drug within
the polyneric matrix as the inplant solidifies. The rel ease of the drug
t hen foll ows the general rules for diffusion or 10 dissolution of a drug
fromwthin polymeric matrix. The risperidone conpositions of the
| nvent i orBaé%ch o hidessf ereélomérmt@t% udPehd7G23 bdeseribes permsthod {Rir tmpducang
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sol vent del%eisugdyomssdmﬁgeba/ dfugrmm@ drherganiel gite. Howdke, thonpe iftorgimsc of t he
i nvention conprise at |east a polyner matrix, a solvent and a drug having
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rati o, diffusion of th¢ IS‘lﬂVﬂSIltSpel’l done particle size.
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US 7,118,763 describes two methods of making multi-phase sustained-release
microparticle formulations based on the combination of different particle sizes or
microparticles exhibiting different release profiles. The combination of two different
release profiles allows the release of the drug for periods longer than two weeks.
20 However, in practice this combination requires a mixture of particles from at least two

different batches, involving the multiplication of end product specifications and
increasing batch-to-batch variability. On the contrary, the compositions of the invention
provide an easier method for the production of a single unit implantable device allowing
constant and effective plasma levels during a period comprising from the first day up to

25 at least 14 days.

Finally, WO 2008/153611 A2 discloses a rather large amount of sustained delivery
systems of risperidone compounds. However, the authors of this document failed to
obtain the conclusions reached during the present work, so that the influence in the
30 initial risperidone burst of certain parameters or ratios as presently disclosed was

ignored. In particular, none of the formulations in this document contained a



Addi ti onal paraneters such as the mass ratio between the amounts of

pol ynmeric solution (polyner + solvent) and drug, and the sol vent/drug nass
rati o, cawoabsaskessuseful to control the initial rel eas@CofEPRI1E/059000
conpositions of the invention. 25 Sonme of the key points where the
conpositions of the invention show i nprovenents over the state of the art
are: Stability, by using a solid pro bt for reconstitution previous to
injection; Pharnmacokinetic profile: - - Onset: The conpositions of the
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an increasbenmnmheyBJﬂk&@&&HﬁbﬁﬂM@ﬁﬂOadﬂ)nlstratlons as conpared to
currently marketed long- termrisperidone product. Levels: The
conpositions of the invention induce nore sustained plasma |levels, and with
| oner differences between Cnax and Cmin than the currently marketed

| ong- t er iy Ly SiBGH, AROE tpﬁf?&aﬁémclé%r%ﬁﬁ%&isregh Ye aftmfini§@tedBIPRECHO], thie
invention is dlrected to an 1 njectabl e depot conposition,” conprising: a
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conbi nati on th %ﬁ 1' 15- .at. | east, a bi.oconpati bl e pol %ghlch i,S g
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| east a water-m scible solvent with a ol e nonent about 3.

wher ei n tthaa iipdansaile gorpposttipas §’éﬂhﬁ5|tb¢ﬁe@c§mm§¢m1@nt he pol yrer and t he
solvent is between 200.5 and 3.0 Pa.s and the solvent/drug nmass ratio is
betldeen 10 and 4, characterised in that the drug/polynmer nass ratio is

bet ween % e wei ght percentage of the drug with
respect @@ﬁ@*é& %Emimlrdﬁ A second aspect of the invention
[ [ use of. suc ositions.fo nt of

d dt ) 25t
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existing needs in risperidone compositions, kits and treatments for psychiatric disorders,

al | ow

and there still exists a need of compositions and devices to allow a controlled, constant

15 release of the drug during prolonged periods of time.

The solution is based on the fact that the present inventors have identified that the initial
burst release of the drug can be satisfactorily controlled during at least 2 weeks by

controlling at least one of the following factors, either alone or in combination:

20 * the viscosity of the polymeric solution. Throughout the present specification, by
“polymeric solution” it is understood the combination of the polymer and the

solvent where it 1s dissolved;
* the risperidone/polymer mass ratio,
* the risperidone particle size,

25 » the polymeric solution/drug mass ratio, and

the solvent/risperidone mass ratio

By adequately controlling at least some of these factors, the release from the implant

during at least the first two weeks can be precisely controlled, allowing satisfactory



And a third aspect of the invention is directed to a pharmaceutical kit
suitable for the in situ formation of a bi odegradable inplant in a body
conpri si Nyorzhet/sadsd conposi tions, wherein the risperi domeTaprag1asbot he

bi oconpati bl e pol yner are contained in a first 30container, and the

wat er-m sci bl e solvent is contained i&,a second, separate container. These
contai ners may be syringes and the m'xing of the contents of the first and
second WD 2011/ 151355PCT/ EP2011/059000 - 9 - containers may be perforned
by di r ectrelegseimefilce drong drmeetyifgnt dol pefiledt 1pgst A \dang 4ndr sty &rgaldsamee kwar ds
the pl ungers .ok W 9L O8RS, RERALLER IDESCR, BELVEE, T dWENT! ON 5The
conposi tions of the invention conprrse at ast a polymer of polymer

mat ri x, ol vent dadrug. T ol r or_polyner trix is preferably a
b oconpadh Brerir i adapatin ot Sl B S mES iR GBI ki PP HESHCe any
sever e dangea kolid pelyRRer icopdlombns diSsoRddl il asiolvdnt,0Rhich REneH-&ixe fief

pol yners are bioconpatible, non-toxic for the human body, not carci nogenic,

and3do notat¢rraiseibles ity o & diguid sodutie, iter iy haghviici ieperidens ipargigeds When
pr ef er abl i . bl e i e O al n r tLon ody
processe§¥$§88 g%é]%é§gg¥ S%%%ﬁ??%’%@%%%@%ﬁ%é%%%g1g%gno &ﬁ%gﬁﬁgﬁg?% in the
body. Thehppellskr-achopmixyurerind watr di€Rscd intd tie mixd@ativeleerd it doapslaich\ient i on
are selected fromend- 15 capped term nal, carboxylic poly-Iactide and

pol y- gl y®8Imeer 4bsrebye BN yaer snGpxdiingrthg drug vehinrtiepalymsicympatyis asghe i t p
intrinsic. o L j hﬁf% I . ig, and
nor e pre%gkggfﬁﬁ%%%%bzgggﬂ%%?gfﬁ%%d ggnﬁggéﬁﬁgégggﬁggp%gg%g?ﬁyggl%%C and a
0. 1% condénbdlution ofia dfinefrooneanhrapalpmend ntalvéx. fdieyspetidoneapgosinibns af t he
conpositions of .the invention is preferabl onprised.i.n the ran of

25- 5006 307 EXBRURISER QSRS 1BER deto BT8O AR IRt BHE bESAeIARNG a

pol ymeri gng %lidfébh%atﬁermgnﬁéﬁc) s bnME R & SdraRlYerlebpeand8r 4Q%inge For

t he purpose of the present invention, throughout the present spe0|%|cation

t he t er mandiamepdle @nd whiehhserdidrites vissdotdic pdy by isakvpntodiffufien, ghérgpe forimengief i ned

as the r@léo 3ftthe natural 25l ogarithmof the relative viscosity, 11r, to
t he mass %oﬁ@QQ}ration of the polyner, c, i.e.:
15
The compositions of the invention comprise at least a polymer matrix, a solvent and a
drug having certain selected ranges and ratios of at least one of the following
parameters, either alone or in combination:
* the viscosity of the polymeric solution (polymer + solvent);
20 * the risperidone/polymer mass ratio,
* the risperidone particle size.
Additional parameters such as the mass ratio between the amounts of polymeric
solution (polymer + solvent) and drug, and the solvent/drug mass ratio, can also be
useful to control the initial release of the compositions of the invention.
25

Some of the key points where the compositions of the invention show improvements
over the state of the art are:
- Stability, by using a solid product for reconstitution previous to injection;

- Pharmacokinetic profile:



flinh=(In nr)/c WD 2011/ 151355PCT/ EP2011/ 059000 - 10 -11r=11/11s If not
ot herwi se specified, the intrinsic viscosity values throughout the present
speci fi cavpaniarse3sso be under st ood as neasured at 25C i mCEihdpeoiafossone at a
concentration 5 of 0.1% The value of intrinsic viscosity is considered in
t he present specification, as comonly, accepted in the art, as an indirect
i ndi cator of the polynmer nol ecular wei‘ght. In this way, a reduction in the
intrinsic viscosity of a polyner, neasured at a given concentration in a
certai n sol vent , Oniet:hThe sempesitdrnsr ofcbapayintion shawdplesnaitheappeatia lgvedups, is

an indication of_.a readustiopn.i he pagl yper ecyl ' Basi c
10defini ti ons of™ grﬁ% ﬁ%kéﬁ?h%”@@ﬁﬁbﬁ%ngﬁé“%ggh%%bﬁﬁgMﬁ%gF&f%kggﬁ 40,
477-491 (1974). rhbtketedébey-tced rspéridont prafuet shomst oxi ¢, bi oconpati bl e and

appropriate for parenteral injection. Solvents susceptible of causjing
toxicity should Rl [aeeomppsiions qfﬁﬁ%@%\ieaﬁt)%rnaar@ﬂoo%%rﬂiwé@asrs it $haany

i visng body. Mo gy 8125 bl YaarRl LR SOLHANESH & QubbREOMAALIAY Bnd5 11

order not to cause any severe tissue irritation or necrosis at t
i njection site. ftherspordenc pheelustol vent is preferably classified as class |

or I'll, and mgre preferably. class 111, according to |ICH Guidelines. For the
ormat | on o | TRESIbn L MO ER D! Bl sy SHHUCS S UG BF P A5s by use
qui ckly from tfe wid! Y REF diffeRALiL BePRednWRALSn SORIPHAA G richBY RrVA&N 1S
exposed to physiological fluids. Consequently, the solvent is preferably

20wat er m sci Bong-wnd risperelope pfasiugbl y with a di pol e noment about 3.9-4.3 D
at 25C. The nost preferred solvents are DVSO N- net hyl - pyrrolidone and PEG
ThdOdrug is preferably risperidone and/or a netabolite or a prodrug thereof

This drug is preferahly at | east partly.suspended.in the.solvent, The

ol ubi 11 it e it verieobnEoyetiion 3 FRereral v SUGHTnedersd o/ mt
nore prefgrPbliMod, QdBIprikiagn 65 ny/m , and nost preferably below 10 ng/n .
The advantage of this low solubility is that the initial burst of the drug

when t he sot ventdrei fwhiglesist ospandonxt andral itagquetabslites dorumprodrugy eat by
reduced. In addi%iog %n t?e final conpositions of the invention the drug
i's provided iﬁog?BP/?%lpgﬁ’toncentration between 4 and 16 wt % expressed as

t hgsper cent agat 0dast hebidkdifpadBicpsloEREGEhieH id Becopblydler (ABRPSH tih@k i ght .
More preferably, the drug content is between 7 and 15% and nost preferably

about 13%in e ecigthaying argenamer gpibel keptdmtodyeghic acid in the range from
50:50 to 75:25, and

- at least a water-miscible solvent with a dipole moment about 3.9-4.3 D,
wherein the viscosity of the solution comprising the polymer and the solvent is between
20 0.5 and 3.0 Pa.s and the solvent/drug mass ratio is between 10 and 4,
characterised in that the drug/polymer mass ratio is between 25 and 35% expressed as

the weight percentage of the drug with respect of the drug plus polymer.

A second aspect of the invention is directed to the use of such compositions for the

25 treatment of schizophrenia or bipolar disorders in the human body.

And a third aspect of the invention is directed to a pharmaceutical kit suitable for the in
situ formation of a biodegradable implant in a body comprising the said compositions,
wherein the risperidone drug and the biocompatible polymer are contained in a first
30 container, and the water-miscible solvent is contained in a second, separate container.

These containers may be syringes and the mixing of the contents of the first and second



One of the factors contributing to control the initial release of the
conposition of the invention is the viscosity of the polyneric sol ution.
The "pol ywernt/swsat i on”, which is defined as the conbi matrirrroiofsdohe
polynmer matrix and the solvent where it is dissolved, 5has a preferred
viscosity in the range of 0.5-7.0 Pa. nore preferably between 0.5-3.0
Pa.s, and nost preferably about 0.7-3.°0 Pa.s. A second factor contributing
to control the initial release of the conpositions of the invention is the
ri speri deaelrpersymay beaperforaicdoby Hhectperefrslirgel eonngefénss fllopved hbys mewdg 10
ratio, e e e ug weight in respect of the
drug pIuégégféﬁgpﬁaﬁggﬁPp%%ﬁggﬁgg”gﬁ%ﬁ%2%§%£in a range of 15-40% wei ght,
nore preferably 25-35% and nost preferably about 33% A third factor
contributing to control the initial release of the conpositions of the 15
i nvent i oDEFAINEDDESCRIPEIONOE THE ENVENTI®ONar ti cl es provide a snal | er
surface area per weight thereby reducing the initial release (burst) but

t he3r el edde apopiEionheh theeinygrigpnuspmpriscrd 1pesgiamalygeodr polsmgegididatd on of
the pol yngiLg SAtrde On the other hand, small particles evoke higher burst
level s due to an easrer drug diffusion fromsmall particles during inplant
har deni ng, followed by continuous drug rel ease | evels due to the 20

conbi nati on of the processes of drug diffusion and inplant erosion.
Consequently, .in a preferred enbodi nent .of the invention a w,de ticle
St 2o o sebhavBsT BoRRdnitrge HAHunhi DRsPRPEES SRokiCHi At ont
ratios, ipdly#S@dmhiixONHEsrd0 nbe & caudengny @é&dr@'daﬁid?étto el H@?Ufﬁb{%i@g
constant drug rel ease by diffusion of snaller particles on first phase and
gr dfual | pdmahgtzationg thsi gederrqsiapelygicess agh blogomhatifjal yeretoxde faratheshurmoy

| nstance g, 22 PrElSTERePank ! 6 S8l A SIAERUL] QRS i Bligis ot more
than 10%°0f~t Ag" Gt alI°® 8 uie®o parti (Y par i CT'6s %aving a’'l ess than
10 m cr onpslysncte afnprcR@4blyDicicgfaddBIoifforddieot Mlodl natGtaldgradatar by Bbﬁs in
particles having a higher than 225 mcrons size. In addition, the d0.5

val ue i s DRREFEPats ai ey e feadige dsposble1my dr aplorrsumulater ; the préynbls ratio
bet ween @P&eﬁéﬁ)p%ﬁmﬁfc RALYE fhesp‘%'?ﬁ{c'e% thRONY R lon*ar$ %kfé@ﬁégl)f{,o@ﬂg@-

ri speridone in conposi tions of e inventiron I's prefera ween 15
to15, noreppedateniabl gartredylieeolylRctide mdapalyphsiolipraeidesopblyyndpe tiesinin/a and

6.5. In nost preferred Senbodinments. this mass ratio is about 6.66, as shown
in the Ef%f??p ﬁ}égl %(éﬁ@\}"p (73'92@, thlh intrgnsic 1hn|herent Viscos?’[ylpreflerab y gluthe range OP

0.16-0.60 dl/g, and more preferably between 0.25-0.48 dl/g, measured in chloroform at
25°C and a 0.1% concentration. The concentration of the polymeric component in the
compositions of the invention is preferably comprised in the range of 25-50%,
20 (expressed as the percentage of polymer weight based on total polymeric solution

component) and more preferably between 30-40%.
For the purpose of the present invention, throughout the present specification the term

intrinsic or inherent viscosity (ninn) of the polymer is defined as the ratio of the natural

25 logarithm of the relative viscosity, n, to the mass concentration of the polymer, c, i.e.:
Ninv= (In M;)/c

and the relative viscosity (1) is the ratio of the viscosity of the solution m to the

30 viscosity of the solvent 1, i.c.:



Exanpl e 12). The mass rati o between the anmounts of solvent and risperidone
(nmg solvent/ng risperidone) in the conpositions of the invention is

pr ef er ablwohetmesesss12 to 4, nore 10 preferably between POTiER2¢11a5000MDSt
preferably between 5 and 4. In nost preferred enbodinents this nmass ratio
is about 4.66 (see Exanple 13 bel ow). ghis ratio defines the rate of

har deni ng of the inplant by sol vent a# fusi on and consequently the
precipitation of the polyner. Hence, this parameter is also related to the
proportion of drug dissol ved/ di spersedi¥#f Bhe pol yneric sol ution and
therefore it controls whether 15further drug is diffused fromthe inplant
or not. Optionally, an alkaline agent with | ow water solubility such as

| ower thaf (btO2themvisd spedifib thec ingdedc Wwitdokity tVaduegothysmthountthd Xpreqenef er abl y
in a nolar Elatlon >2/5 (drug/ al kal i ne agent Preferred al kal i ni.sing
agent s arsBediigaiion fge toybegyndsrstonsd %éﬁqaﬁur@éﬁgaé ingbloreform aga C%ﬁﬁgéﬁl%

hydisoxi deyp oPfogT ?ﬁ@g&ﬁée of AeriRGE t\’l&%b?l‘[}f’hzc%ngifdelteﬁem qﬁ@gf‘egl T ﬁéaﬁ’?&'nd

bel ow 10 m crons her aspect e 1nvention | to a
conpr|5|mgnmmﬁﬂys@mpmdmmﬂwewtapamhemadhydgymru@@spo@m&h&mﬂdmwwuasgﬂr
cartridgﬁﬁ, all of them ei bei ng di sp sa |l e or 25 not, contai.ning a

th
pol ymer EEIN G AR Ctlﬂne‘fnetﬁ?‘ﬁt}’i“ﬁmﬁ SBOSY PE @, PALYIBH: LacapyTRd, af goeiven

ri speri dQ@gcdn@htifietn flcchglh BAhE ivanaldnye ﬁfaﬁ&ﬁbm&gpd\ﬁa(m&) telRinkN€nd
appropriate ampunts and a second container, |ikew se preferably syringes,

vials, devdurssisgn lnélr:@tmndgf%redmtlondﬁ thmmmer n@l@utah(welghté | Basee not ,
th d f both
conPai nerera Bt BRI S sl fmiRotvar B I RE b B OB s g

mal e-f emal e syringes, and m xed each other so that the conpositions
accordin%jto t he |nvent|on are reconstituted, for exanple gy nmovi ng
forwar ds @Rdpreferred solvents. dke aen-teide. phigerypadiblsy R SPRYPPTIAeOT Irariﬂt}%r@lr ative

pref erredy; &E‘hd’s B s@c tﬁh@%‘@cdgg Ft&}HEl Sl éﬂdt'b@%@%i Foﬁ%%%e%ﬂoﬂ pf ough a

connect or eV|ce and |n ure Syrirges connecte roug direct
t hr ead). aﬁymuaxmﬂaﬁeanﬁﬂvemﬂmmymﬂnh:mtﬁmdﬂmpebbabbehdmpah:bbmmnpmﬂﬂmns of
thﬁrinventlon furthe
5 i order not to cause any severe tissue irritation or necrosis at the injection site.
Therefore, the solvent is preferably classified as class 11 or 111, and more preferably class
I, according to ICH Guidelines. For the formation of the in-sifu implant, the solvent
should preferably diffuse quickly from the polymeric solution towards surrounding
tissues when is exposed to physiological fluids. Consequently, the solvent is preferably
20 water miscible and more preferably with a dipole moment about 3.9-4.3 D at 25°C. The

most preferred solvents are DMSO, N-methyl-pyrrolidone and PEG.

The drug is preferably risperidone and/or a metabolite or a prodrug thereof. This drug is
preferably at least partly suspended in the solvent. The solubility of the drug in the
25 solvent is preferably lower than 90 mg/ml, more preferably lower than 65 mg/ml, and
most preferably below 10 mg/ml. The advantage of this low solubility is that the initial
burst of the drug when the solvent diffuses to the external aqueous medium is greatly
reduced. In addition, in the final compositions of the invention the drug is provided in a
preferred concentration between 4 and 16 wt%, expressed as the percentage of the drug
30 in respect of the total composition weight. More preferably, the drug content is between

7 and 15%, and most preferably about 13% in respect of the total composition weight.



conprise Mg(OH)2 at a nolar ratio between 2/3 and 2/5, expressed as the
nolar ratio of drug to MJ(OH) 2. In an additional preferred enbodi nent, the
i nj ect ablwodepats1zsénposition is sterile as a 10 fini she#CprErduatosoobmn ot her
preferred enbodi nent, the bioconpatible polyner is sterilized previously to
its aseptic filling process, preferab by an aseptic filling process by
irradation in the range 5-25 KGy. In'é f anot her enbodi nent, the

bi oconpati bl e polyner is sterilized previously dissolved in a solvent by a
filtration process in a filter with a 0.22 | am pore size. 15 In another
preferred enbodi nent, in the injectable depot conposition at |east the drug
and/ or t Kmehofabofpaeismoetrpotiygte corfitrdl Hbe mimmsletm(mf thawenipesiios e t ed t o

%e;giﬂg$ig%%lllz t|%n roc ses 1ﬂ%refelgﬁ é”Ex&O r%%k%%lﬁpg>?%ﬁ%§érange

profile akfihddnehe @@ﬁh@mﬁﬁén bh@leqya[m@@[l thtfIR 288 tKOsPAmatiheR 1Ei@adr§§o@vea
(risperidone, polyner and a water-insol uble solvent). 2. In vivo

pl adma | deeprofrred wmsﬂddnéhq)mge of OH-7.0Jjgesr inmmrqf@‘ablavheﬁgemrq &3tQ on of
t he conpgsi.t ggqgf 1 (risperidone, polyner and a
mater-|n§%1u%ﬁpm§%§&%mgg Hﬂ r'abbi &E Fig. 3: Invitro release profile of

ri speridone for the conp05|t|on of Exanple 1 (rlsperldone pol ymer and
wat er - sol ubl e sol vents having di fferent dipole nong

vitro releas@ndriastpr eomrbyiingsior pangio the %mtth%éel%%?p%%th@. Wmﬁlﬂe;e%ﬁﬁﬂlée 2
(risperi ‘i*l%ﬁn q y}{seﬁs&ﬂgoﬁe/@g%r %QJ'séijAtﬁ) Sifle v&eferdwlr (pl gl splybi ity
for 30risperi one s 0]

n vivo plasm ri speri done
pl U® 9- Okhtid, sprressdd ne teqick@ntaggy ofﬂ;eetrug onighf mtrh@ectmﬁibs dtuggriuopolizxanpl e 2

For 11 sperigbByteih spednitedn 4 Hufs 601 5A0F SOREF Sorgniaelof bt d
rlsperldQ&%tﬁgﬁﬂya aB&Rasj ti on of Exanple 3 5(risperidone, polyner and
wat er - sol ubl e solvents havi ng noderate to | ow solubility for risperidone).

Fig. 7: In V|tro rel ease profile of risperidone for the conpositions of
Exanple erent mer, cong ent at.i thr ect tao .solv t .

Fo e ihOid AT bl iRG ! PANEY he bBRY ik 5P e SRE PP of
Exanpl e 5n\(e|nﬂ&$\h MQlcuur@s p@m@ceemé GIIalrngpQﬁcl@s PRIVRNM siaVdrngrfacdargh per
solubility for risperidone). In vivo plasma | evel s of risperidone

TS 0. ORLcigls haE o ioE KA el (PEmOUTI Ko lim YD tHeCCDC BRI o &
(o0 Pl B SORBILL B3R AT Ml B AL A LA
pl us 9- OlpartickRerbklo hghtoblreticngs dog &c th emsideSdrhig idit@ustanpesi shabinpadficlexanpl e 6
(inter rre%lug%g 1%%'13{1?31{% e%?r?g?nftor g\t)vle nbywcérﬂmruglslsp %%ltlg tmlease levels due to the
20 combination of the processes of drug diffusion and implant erosion. Consequently, in a
preferred embodiment of the invention a wide particle size distribution, combining large
and small particle sizes in different ratios, is used in order to reduce the initial burst and
maintain a constant drug release by diffusion of smaller particles on first phase and
gradually releasing bigger particles while the polymer degrades. For instance, a
25 preferred particle size distribution is as follows: not more than 10% of the total volume
of particles in particles having a less than 10 microns size and not more of 10% of the
total volume of particles in particles having a higher than 225 microns size. In addition,

the d0.5 value is preferably in the range of 60-130 microns.

30 In addition to the above factors, the following ratios between the components of the

compositions according to the invention can also contribute to control the initial release:



solvent) in rabbits. Fig. 11: In vivo plasma | evels of risperidone plus
9-0H-risperidone followng injection of the conpositions of Exanple 7
(di fferemvodougshasadi ngs) in rabbits. Fig. 12: | mCYiEPR@108406@Se
profile of risperidone for Conposition B of Exanple 8 20(different particle
sizes). Fig. 13: In vivo plasm Ieveli ri speridone plus 9-0H-risperidone
followi ng injection of Conposition A ? Exanple 8 (different particle
sizes) in rabbits. Fig. 14: In vivo plasma | evels of risperidone plus
9-0H-risperidone follow ng injection of Conposition B of Exanple 8
(different particle sizes) in rabbits. 25Fig. 15: In vivo plasma | evels of
ri speri ddihe rpaassrago Gk des pibe iadonmetsf of pedwinngc ispjusion i(polyokr Cosmdositt imh B of
npl e 8. fere article s S). dogs. - - Fig. Ln _vivo
ol asna | dbefidogs i the BRhe TS o R e PR AS prfiay sty dim F'a o) BB on o
t he conp@sdftiaBRShédhvedXaRd 8 a%d(rﬁésl‘tfp%f@ﬂablyvﬂ)&w@&i 1288 605. Th hﬁos@@kéf@iﬁ‘éd c
sol ution) in rabbits. Fig. 18: In vivo plasma | evels of risperidone plus
9- 0Ptk ri sﬁé@d@mﬁ@ts &g (.Wﬁsﬁgail(hjl%@bp‘@n6 861 a3 heowmripabe tixemplest baxeingsee 9
(dlffere@& ities of the polyneric solution) in rabbits. Fig. 19: In
Vi vo plasna ev s of risperidone plus 9-0OHrisperidone follow ng injection
of the conpositions of Exanple 9 (different viscosities of the polyneric
solution) in rabbits. 10Fig 20 In vitro rel ease profile of risperidone for
t he conp i ons of npl e di fferent drug/p ss ratios in DVBSO
as sol ve?ﬁ‘f mgrpsy ratipy be Exﬁ“ﬁe@. % Qi Off explyeat dr’il gﬁ?%”ﬁ@gp?ﬁgem mg
O OFt 11 SRRpLARRE) ol AohiaskiBhE6} RMnbnilolGs %%maﬁrytwe%éeﬁ;awhenépe
(different drug/pol yner mass ratios) in rab 2: In vivo
pl ddma | evatmblyf batwsqzleﬂﬂ doreayl u®sOpRFErably rietw@on% ah@ 4l émnmcg;t |panem:¢d on 15of

t he conp05|t|ons e 10 (differe Y, r.ati.os

rabbi ts, SRIPGURRS TR Broig e SSHee T aum oo RE e piefats 3f

9- OH-ri spry irgkensr hatdeRWigNEf ithd 8fipl-an B s@m@ntc QIRRRINt b ScoRXRUBhE
(different drug/polymer mass ratios) in dogs. Fig. 24: In VIVO | asma

| evel s ofPredipyjaéipn @b e mlmglelgimaw i thppenrararaeter IScﬂlsomlw;i fonthe prensitiast ot he

(2:8?283: Elscionsdlssﬁgg(i/glsperse(dd ][ch%r]gga&ymgrlc ¥olu{1|01(1: arslcci) tHere ore dtr YShtfDRS I nEALL j0s) in

15 further drug is diffused from the implant or not.

Optionally, an alkaline agent with low water solubility such as lower than 0.02 mg/ml
can be included within the polymer matrix, preferably in a molar relation >2/5
(drug/alkaline agent). Preferred alkalinising agents are alkaline or alkaline-earth
20 hydroxides such as magnesium hydroxide. Preferably, the particle size of the

magnesium hydroxide is below 10 microns.

Another aspect of the invention is directed to a kit comprising a first container,
preferably syringes, vials, devices or cartridges, all of them either being disposable or
25 not, containing a polymer in solid form, preferably freeze-dried, such as PLGA and
risperidone (either or not additionally containing Mg(OH),) in the appropriate amounts
and a second container, likewise preferably syringes, vials, devices or cartridges, all of
them being either disposable or not, containing the water-miscible solvent. When
required, the contents of both containers are combined, for example through a connector
30 or by using male-female syringes, and mixed each other so that the compositions

according to the invention are reconstituted, for example by moving forwards and



Fig. 25: In vivo plasnma | evels of risperidone plus 9-0H-risperidone
follow ng injection of the conpositions Exanple 12 (different solvent/drug
mass ratiweroimsiabbits. Fig. 26: In vivo plasma | evel sPofi/EPeepesiodone pl us
9-0H-risperidone follow ng injection of the conpositions Exanple 13
(optional addition of Mg(OH)2) in rab %ts. 25Fig 27: In vitro rel ease
profile of risperidone for the conpositions of Exanple 14 (different
reconstitution methods). WO 2011/151355PCT/ EP2011/059000 - 16 - Fig. 29:

In vivo peelerads dealungsts Orfutlsﬁwrrin@@&wélhmtraﬁveapl@ﬁnfed%@pﬂw%s fre Shown mg
injectio 4

nmet hods) %léI rdgggsﬁg{égg%ﬁﬂe?{%a tﬂ{ou I(Ialgescéorp(geg} Je? Eéiﬁ(? pece)?;é &éc?;r or t he
conp05|tmom&m&ﬁtﬁkagphanéawﬁﬁﬁﬁy|Ilzatlon by |rradiat|on) 5Fig 31: In
vitro rel ease profile of risperidone for the conpositions of Exanple 15
(sterilization by irradiation). Fig. 32: In vivo plasna |evels of

(r)} speri dQH%llgH(éﬁeg obllr e thd IRLchR la i%ﬂ“%rhﬁlisﬁf&%%? e 1nr\791?£10910fﬁp@§f: tions

arrple steri |zat|on y ‘i rradi Inra 33: In
vivo pl asomptisyBlesOBY), atiaspelar dondcpiacs 283 mifﬁsep@tresd@ha the lndodewi ratgp Dflj ection
10of the conpci\zl dIﬁns of Exanple 15 (sterilization by irradiation) in
rabbits. & vivo plasma | evels of risperidone plus
9-OH-risperidone follow ng injection of the conpositions of Conparative
Exanpl e 2 (conpositions obtained through the procedures of the prior art)
| n dogs. mammm prh@rrfeélemmdm@neﬂamm@ablt |damtrc@ne>osutnen |1swtelr1£>| asre and

Id n cons ered ative.sense,t hereof n th? sense of the

dent %Wg‘ﬁii %rﬂ Ao ihey &Fﬁe‘é{ﬂ% o "ARHTER" cBfin 18?‘?181?1”%}&1? R & vi vo
ex anpl es stekidized prididously t8uk deptiOfillinp froddss,RteAss byt ad SepRaftlingfeorddi ti on
of the plb?lslgr%datlon in the range 5-25 KGy. In yet another embodiment, the biocompatible
polymer is sterilized previously dissolved in a solvent by a filtration process in a filter
with a 0.22 um pore size.

15

In another preferred embodiment, in the injectable depot composition at least the drug
and/or the biocompatible polymer of the composition have been submitted to terminal

sterilization processes, preferably by irradiation in the range 5-25 KGy.

20 BRIEF DESCRIPTION OF THE FIGURES

Fig 1: In vitro release profile of risperidone for the composition of Comparative

Example 1 (risperidone, polymer and a water-insoluble solvent).

Fig. 2: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection of
the composition of Comparative Example 1 (risperidone, polymer and a water-insoluble

25 solvent) in rabbits.

Fig. 3: In vitro release profile of risperidone for the composition of Example 1

(risperidone, polymer and water-soluble solvents having different dipole moment).

Fig. 4: In vitro release profile of risperidone for the composition of Example 2
(risperidone, polymer and a water-soluble solvent having a high solubility for

30 risperidone).



20 levels of risperidone plus those of 9-0H-risperidone, which addition is
also called "the active noiety" throughout the present specification, from
t he nonerwoab1tisesssnj ection until the third day after tRreTagedmioston@t i on
Also in the sense of this invention, without limtation and in connection
wi th the exanpl es, acceptable plasma Levels of active noiety during the
initial burst phase are below 100 ng/nT "in Beagl e dogs and New 25Zeal and
Whi te Rabbits when doses administered are 2,5 ng/kg risperidone in dogs and
5 ng/ kg Hispeli vonelasma leusts afgispengong plus/ Ot OtsgRatrEPRY WingsoFggon off 7 -

col vent (1S TARERLR o e IR ARL S RRTPRTk) Bl Vel bR So bR e T e ©

t he conpadiigh utdfitytfoerispepildaint)abrabitor mul ati on was as fol | ows: | ngredient
Amount (ng) Resomer (r)RG752S (pol yner) 100 Ri speridone 25 Benzyl benzoate

(sol vent )Fi@38:. B Sie/ 3eRasc’ prodfle | ACLifetidbC @i EhcebpORinRE K:Boghe inger

I ngel heim) The risperidone inplantable fornulation was prepared by

conpl et el(spérident, wohgnar ad petsrmetublgsal rents ba g modergtestobg wpgdpility for

suspendiqu&ﬂﬁmg{ug in said polyneric solution. In vitro release profile:
Fig. 7: In vitro release profile of risperidone for the compositions of Example 4

(different polymer concentrations with respect to solvent).

Fig. 8: In vitro release profile of risperidone for the compositions of Example 5 (low

10 polymer concentration of a solvent having a high solubility for risperidone).

Fig. 9: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection of
the composition of Example 5 (low polymer concentration of a solvent having a high

solubility for risperidone) in rabbits.

Fig. 10: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection
15 of the composition of Example 6 (intermediate polymer concentration with respect to

solvent) in rabbits.

Fig. 11: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of the compositions of Example 7 (different drug loadings) in rabbits.

Fig. 12: In vitro release profile of risperidone for Composition B of Example 8

20 (different particle sizes).

Fig. 13: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of Composition A of Example 8 (different particle sizes) in rabbits.

Fig. 14: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of Composition B of Example 8 (different particle sizes) in rabbits.

25 Fig. 15: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of Composition B of Example 8§ (different particle sizes) in dogs.

Fig. 16: In vitro release profile of risperidone for the compositions of Example 9

(different viscosities of the polymeric solution).



10The risperidone release fromthe formulation of this exanple was

eval uated according to the followi ng procedure: the anount of fornulation
correspomiDngitis1BS ng of risperidone was injected fromppraPreéiiegosyri nges
into flasks having a pre-warned rel ease nmedi um by using a 21G needle. The
rel ease nmedi umwas 250 m phosphat e bméfer pH= 7.4. The flasks were then
pl aced into an oven at 37C and kept under horizontal shaking 15 at 50 rpm
At previously scheduled time points (2h, id, 3d, 6d, 8d, 10d, 13d, 17d,
21d, 23dFigdd; sy pisema lagely of Hsneridene plak 8-QH-rirperiidancvialowiie iaisetéen and

| d wi 1 huf he. . of i ' TR h
ol o wib op AR SRR o RiTTEIC eyl FRE PEPReBE SR  done
rel eased ribti) t he inplants of this exanple is shown in Figure 1. The

results are expressed as % Ri speridone rel eased from 20i npl ants as a

functionpd 18 mevivApldsiadawtlPer agredyRpul otOHS isptGddR fdllow e ihRtease of
ri speridone during the first 24 hours is close to 20% of the injected

amodnt amd the esmpesiti@noef| Fxantde O (differag Yisapsdics phitke polyaicrg sphitiasl i n
accordang50@$th previ ous teachings such as US 6,673,767, since this |ow
wat er-m scibl'e solvent is clearly unable to control the initial diffusion

of 25risperidone fromth I r matrix. 2011/.151 PCT/ EP2011/ 059000
o e TR R E it MRl 4 FineTRiie Hie SN IRDAAARTS: BITEVERINCE S hew

Zeal and ToZhkd bompketids SITER A AANE 9C@MBG St ViSdsRies oifithe pXIgMRlE $8RSion) in
intramuscul arly i1 njected to New Zeal and Wiite rabbits wei ghing an average
of 3 kg. rAétsampunt injected corresponded to a dose of 15 ng ri speri done
and the conposition was intranmuscularly placed in the 5 left hind | eg using
a 99ri ng&igu20h /m 120G reless| erofilfov flrispermdose fof thabbinpesitvas & Eximple 10

i njection,..pla | evel s wer e obt.ai at , 1d, 2d, 3d, 5d, 7d, 10d,
14d, 17d?d§%ﬁ?ig§@@§ ?ﬁﬁ%”fﬁémﬁ?hﬂ§§9§sﬁﬁb?ﬁg pl asma | evel s correspondi ng
to the risperidone active iely was eval uated by asurjng. both .

ri speri déi® dnd? e b o8 S0 LSBT e OP BT Iéﬁé“&’?g@ﬂ'é ff)howgtm@_ctm%sm
sampl es. Fhg ¢ okl{tlﬁnéjﬁx&p]?e @b?&i%rén@&ﬁ%ﬁ;o@mér%as@ FSRRY IndgpKisact i ve noi ety

is shown in Fi re 2. The results are expressed as the addition of

g
ri sperideg | - ' ' i QAS.; ) function of
o si dg Pnd v SRl S Ry PSR b R R RS hGuAR  2T )
equisval enf theaconlpabitiohs Ex &t i1 dgdi€ferods dily/podymdbrenab s&iogpth mabbitshi s Fi gur e,
the injection of an anmpbunt of conposition equivalent to 15 ng 15

ri speri dene 130 /iNewo seatandvdbf Aspeaibbihd lus ©sUHL@Petidonéed Mo WingHnjebiidd al
plasma | evels followed by a rapid decrease, with no significant plasma

| evel s f obtheppesisiapaEgamplal) (dfsrngdrue/ nokrneimesd rdoseiedogdver se ef fect s
related to the very high plasma | evels of risperidone active noiety 15 mn
af t er t h&ig.rjdedt vion plasmadbvdieabnsieridorsplub @-QHtsperigunerfobowmingahjcotornt he

initial %rfutﬁe rcglrn%%ssl ofy ngr\rllgg 1 t(Qif%ePeln pco?yrlrr}l)é)nscI tso'lﬁt?o'n/gr%g mass ratios) in
20 rabbits.

Fig. 25: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of the compositions Example 12 (different solvent/drug mass ratios) in rabbits.

Fig. 26: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of the compositions Example 13 (optional addition of Mg(OH),) in rabbits.

25 Fig 27: In vitro release profile of risperidone for the compositions of Example 14

(different reconstitution methods).

Fig. 28: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of the compositions of Example 14 (different reconstitution methods) in rabbits.



Exanple 1: Study of different water-soluble solvents wth different dipole
nonent. In the present exanple, the conposition of the inplantable

f or mul at iwo 20m8158355f ol | ows: | ngredi ent Conposition 1 ComrpogiPRéians®osol vent
di pole monment (D) Amount (ng) Resoner(r)RG03 (polyner) 100 100

Ri speridone 25 25 Dinethyl sulfoxi delgsol vent) 233.3 --

Fig. 29: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of the compositions of Example 14 (different reconstitution methods) in dogs.

Fig 30: In vitro release profile of risperidone for the compositions of Example 15

(sterilization by irradiation).

5 Fig 31: In vitro release profile of risperidone for the compositions of Example 15

(sterilization by irradiation).

Fig. 32: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

of the compositions of Example 15 (sterilization by irradiation) in rabbits.

Fig. 33: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection

10 of the compositions of Example 15 (sterilization by irradiation) in rabbits.

Fig. 34: In vivo plasma levels of risperidone plus 9-OH-risperidone following injection
of the compositions of Comparative Example 2 (compositions obtained through the

procedures of the prior art) in dogs.

15 EXAMPLES

The following examples illustrate the invention and should not be considered in a

limitative sense thereof.

In the sense of the present invention, without limitation and in connection with the in
vivo examples, for “Initial Burst” or initial release it is meant the addition of the plasma

20 levels of risperidone plus those of 9-OH-risperidone, which addition is also called “the
active moiety” throughout the present specification, from the moment of the injection
until the third day after the administration. Also in the sense of this invention, without
limitation and in connection with the examples, acceptable plasma levels of active
moiety during the initial burst phase are below 100 ng/ml in Beagle dogs and New

25 Zealand White Rabbits when doses administered are 2,5 mg/kg risperidone in dogs and
5 mg/kg risperidone in rabbits.



3.96 1,4 -dioxane (solvent) -- 233.3 0.45 RGB03, 50:50 lactic/glycolic
acid polyner (Boehringer Ingelheim - 19 - The risperidone-inplantable

f or mul at iwo 20ms15p356par ed by conpl etely dissol ving the pecymerotios®ie her of
the cited water-mscible solvents having different dipole nonment (DWVSO or
1, 4-di oxane) and subsequently suspend#ﬁg the drug in said polyneric
550Iut|on In vitro rel ease profile: e risperidone release fromthe
fornmul ations of this exanple was eval uated according to the follow ng

pr ocedur &omparagive Jixangple f by Imphtmtaiﬂe comnosiignd inghudiag 25 wageinseluble

risperid C inges into flasks by using a 21G
needl e fgpﬁomi@ %@b%aéogtg‘ Hr%?'oﬁo{ i On o‘?eglﬁ%xie vvar rred rel ease nmedium The

rel ease um was 250 hos fer The flask re then

bl aced i TR SRER IS e SRR ol P e P Rn RS RSO pm
previ ously schedul ed tinme points (2h, |d, 3d, 6d, 8d, 10d, 13d, 17d, 21d,
23d, 28d, 31d, 35d, 42d) 5 m of rel ease nedi um was 15co||ected and

(oo e L RN o e TouT of YAGRRR Ae aount present I
Resomer RG752S (polymer) 100
Risperidone 25
Benzyl benzoate (solvent) 2333
5 RG7528, 75:25 lactic/glycolic acid polymer (Boehringer Ingelheim)

The risperidone implantable formulation was prepared by completely dissolving the

polymer in the solvent and subsequently suspending the drug in said polymeric solution.
In vitro release profile:

10 The risperidone release from the formulation of this example was evaluated according
to the following procedure: the amount of formulation corresponding to 25 mg of
risperidone was injected from prefilled syringes into flasks having a pre-warmed release
medium by using a 21G needle. The release medium was 250 ml phosphate buffer pH=
7.4. The flasks were then placed into an oven at 37°C and kept under horizontal shaking

15 at 50 rpm. At previously scheduled time points (2h, 1d, 3d, 6d, 8d, 10d, 13d, 17d, 21d,
23d, 28d, 31d, 35d, 42d), 5 ml of release medium was collected and replaced with fresh
buffer and the amount of risperidone present in the sample was determined by UV
spectrophotometry. The profile of risperidone released from the implants of this
example is shown in Figure 1. The results are expressed as % Risperidone released from

20 implants as a function of time.

As it can be observed in this Figure 1, the release of risperidone during the first 24
hours is close to 20% of the injected amount and close to 50% in the first 48 hours. This
finding is not in accordance with previous teachings such as US 6,673,767, since this
low water-miscible solvent is clearly unable to control the initial diffusion of

25 risperidone from the polymer matrix.



The profile of the risperidone released fromthe fornulations is shown in
Figure 3. The results are expressed as %Ri speridone rel eased fromthe

i mpl ant s W 2a11f1¥m3sti on of time. 20 As it can be observe®CI/EPRMI1I®5MWOIGUr e 3,
and in conmparison with Figure 1 (corresponding to Conparative Exanple 1),
the use of water m scible solvents veﬁgus wat er-i nm sci ble solvents in the
i mpl ant abl e conpositions of the inventfon allows a nore precise control of
the initial risperidone diffusion fromthe polynmer matrix. The present
exanpl e dt sodhwe leveds dffdr|inferviescalor aieindstysios divwdealbdiibisol vent in the
rel ease of risperidone 25 fromthe inplantable conpositions of the

i nvent i oheThspetdencotompdsitaort of whis hexlaopéy v potremnssbmlty {hgictodatre Nepauses a

m e RGN S SRl A AL SR YL TR T SRS RRE
di f f usi ono dUlokOBF 25 WREkSperid¥R QL Mo 1o hRP5RGT WER2MH4HORAANG plakd in tRxanpl e

2: Study of solvents with a high solubili té for risperidone: In the present
exafpl e, lefhbinddepasingjoryraee tHa ¢ a0aiecdlsl dotabpwnbert ¢forbbitsswas 31 Hfttows:

al ool (s BnP s Tab s BRI I s A AR gD SR s 2o’
(Boehri n@ad ahd@ed.hei m
The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
10 the plasma samples. The profile of the plasma levels of the risperidone active moiety is
shown in Figure 2. The results are expressed as the addition of risperidone plus 9-OH-
risperidone concentrations (ng/ml) as the function of time, since the therapeutic activity
of 9-OH-risperidone is substantially equivalent to that of risperidone. As it can be
observed in this Figure, the injection of an amount of composition equivalent to 15 mg
15 risperidone to New Zealand White rabbits resulted in very high initial plasma levels
followed by a rapid decrease, with no significant plasma levels from day 3 onwards. All
3 animals exhibited severe adverse effects related to the very high plasma levels of
risperidone active moiety 15 min after the injection, which demonstrates the rather poor

control on the initial drug release achieved with this composition.
20
Example 1: Study of different water-soluble solvents with different dipole moment.

In the present example, the composition of the implantable formulation was as follows:

Ingredient Composition 1 | Composition 2 |Solvent dipole
Amount (mg) moment (D)

Resomer RG503 (polymer) 100 100

Risperidone 25 25

Dimethyl sulfoxide (solvent) 2333 -- 3.96

1,4 —dioxane (solvent) -- 2333 0.45

RG503, 50:50 lactic/glycolic acid polymer (Boehringer Ingelheim)



The risperidone-inplantable fornulation of this exanple was prepared by
conpletely dissolving the polyner in the water-m scible solvent having a
hi gh sol Wol20t1y156385 ri speri done (benzyl al cohol) and sulpsEdreeiiio§9000
suspending the drug in said polyneric solution. In vitro release profile:
The risperidone release fromthe fornyéation of this exanple was eval uated
according to the foll owi ng procedure: "the anount of fornulation
corresponding to 25 ng of risperidone was injected fromprefilled syringes
into flasks having a pre-warned rel ease 15 nedi um by using a 21G needl e.
The rel ease nmedi umwas 250 ml phosphate buffer pH= 7.4. The fl asks were

t hen pl adéd iispeodens-iovdantatlc 3G@dattbrk sps puersiesd hprdorpidtely dkmkiimg the 50

rpm At previously, sc uled,tine points (2h, id, 3 6d, .8d, 10d 3d,

e 210 o5 Bglin SR s WR R Bl ol i Sngl iril Al PRBIer Gy e
and repl apRtEEv drh 1 U fsthnby faher subsiiflehtie sagpebfig Ofhe r drgpeini SlM Sy R&eNt in

t he sanpl e was determ ned by UV 20spectrophotonetry. The profile of

ri speri dopltipe| eased fromthe fornulation is shown in Figure 4. The results
are expressed as %Ri speridone released fromthe inplants as a function of
time. As it can be observed in Figure 4, the use of solvents having a high
solubility for 25risperidone as in the present exanple results in a high
initial thsperidanepdifd-usion and a WD 2011/ 151355PCT/ EP2011/ 059000 - 21 -
drug rel ease fromthe polynmer matrix close to 30%in the first 3 days and

al ong t herhbirfspéridurekecledse ¥ ChdloasiiRtibeyef thisadxagipld Why enlheted &cording
adm nistration to New Zeal and rabbit 5The risperidone conposition of this
exanmpl e vRdghe dellamns qupeaduye: ithy esosat b felstéan seracspprdieg fabki M2 ki ghi ng
an (avera The. ampy LHest r e - ngy
ri slger i dgﬁgagdr?ﬁe tKﬁaes Iglg%ﬁom t %R}e\%aﬂggisﬁf%%u{éﬁ F%El%yg’bﬁlglél d?g 218, ﬁ%@dﬁif t hind
| eg usi ndolkovead bhyngeefol ddditior?6G@ preedirencd Teltae madier Tiof refeabdinediunesasl. Af ter
I12]decal73r},59%%%?@&V@h&rvgﬁ%%g .b"lt"haeI f[ila%ﬂs e'vtereotherff Ir)]facédd fntoza(ljﬁ 0\:736(31’ at %9"C ZI‘(lj 10d,
kept under horizontal shaking at 50 rpm. At previously scheduled time points (2h, 1d,
3d, 6d, 8d, 10d, 13d, 17d, 21d, 23d, 28d, 31d, 35d, 42d), 5 ml of release medium was
15 collected and replaced with fresh buffer, and the amount of risperidone amount present

in the sample was determined by UV spectrophotometry.

The profile of the risperidone released from the formulations is shown in Figure 3. The
results are expressed as %Risperidone released from the implants as a function of time.

20 As it can be observed in this Figure 3, and in comparison with Figure 1 (corresponding
to Comparative Example 1), the use of water miscible solvents versus water-inmiscible
solvents in the implantable compositions of the invention allows a more precise control
of the initial risperidone diffusion from the polymer matrix. The present example also
shows the influence of the dipole moment of the solvent in the release of risperidone

25 from the implantable compositions of the invention: The use of solvents with lower
dipole moment (dioxane) causes a higher risperidone diffusion than solvents having
higher dipole moment solvents (DMSO) about 3.9-4.3 D, which solvents notably reduce
the drug diffusion during 2 weeks.
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The risperidone release from the formulation of this example was evaluated according

to the following procedure: the amount of formulation corresponding to 25 mg of

risperidone was injected from prefilled syringes into flasks having a pre-warmed release

15

medium by using a 21G needle. The release medium was 250 ml phosphate buffer pH=

7.4. The flasks were then placed into an oven at 37°C and kept under horizontal shaking
at 50 rpm. At previously scheduled time points (2h, 1d, 3d, 6d, 8d, 10d, 13d, 17d, 21d,
23d, 28d, 31d, 35d, 42d), 5 ml of release medium was collected and replaced with fresh

buffer, and the amount of risperidone present in the sample was determined by UV

20

spectrophotometry.

The profile of risperidone released from the formulation is shown in Figure 4. The

results are expressed as %Risperidone released from the implants as a function of time.

As it can be observed in Figure 4, the use of solvents having a high solubility for

25

risperidone as in the present example results in a high initial risperidone diffusion and a



results are expressed as %Ri speridone rel eased fromthe fornul ations as a
function of tine. As it can be observed in Figure 6, the use of a sol vent
havi ng a wowerl/isizsperi done solubility (in conparison toPhiTgr2&iolosdendity as
in Figure 4 from Exanple 2) offers initial controlled risperidone diffusion
fromthe polymer matrix and a control gﬂ rel ease up to 20 at |east 28 days.
Hence, the use of solvents having a 6w solubility for risperidone, such as
DMSO, as in the present exanple, allows a nore precise control of the drug
r el eased daug fefpgse fremdbe pelymer nfafrirs¢lose tarid % ethp dirstrdedayp ped plong Hid it

Exampl e 4 ptudy of different polymer concentrations with respect to the
sol vent n the present exanple, the conpositions of the inplantable
fornmul ati ons were as follows: WD 2011/ 151355PCT/ EP2011/ 059000 - 23 -
Composition 1 Conposition 2 Conposition 3 Conposition 4 |Ingredi ent Anount

% R I 10 2
(% esor}ggzzgzro)p%%?’le&gsoa Z‘erlr%lg ramz(t)scugzr:c)’z(c)lministmtion to New Zealand rabbit

5 The risperidone composition of this example was intramuscularly injected to New
Zealand White rabbits weighing an average of 3 kg. The amount injected corresponded
to a dose of 15 mg risperidone and the composition was intramuscularly placed in the
left hind leg using a syringe with a 20G needle. Total number of rabbits was 3. After
injection, plasma levels were obtained at 0, 4h, 1d, 2d, 3d, 5d, 7d, 10d, 14d, 17d, 21d,

10 24d and 28d.

The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown
15 in Figure 5. The results are expressed as the addition of the risperidone plus 9-OH-
risperidone concentrations (ng/ml) as the function of time, since the therapeutic activity
of 9-OH-risperidone is substantially equivalent to that of risperidone. As it can be
observed in the cited Figure, the injection of the tested composition in an amount
equivalent to 15 mg risperidone to New Zealand White rabbits resulted in very high
20 initial plasma levels followed by a rapid decrease, with no significant plasma levels
from day 5 onwards. All 3 animals exhibited adverse effects related to the very high
plasma levels of risperidone active moiety 15 min after the injection, which
demonstrates the very poor control on the initial drug release achieved with this

composition, which comprises a solvent having a high solubility for risperidone.
25
Example 3: Study of solvents with different solubility for risperidone:

In the present case, the risperidone implantable formulation was prepared by completely
dissolving polymer Resomer®RG503 (RG503, 50:50 lactic/glycolic acid, Bochringer
Ingelheim) in different solvents (NMP, PEG and DMSO) having intermediate to low



40 Di et hyl sul f oxi de (solvent) 90 80 70 60 RG503, 50:50 lactic/glycolic
aci d (Boehringer I|ngel heinm The risperidone-inplantable formnul ations
wer e prepasioediimsizsenpl et el y di ssol ving the 5pol ynmer in POE/EPINMAMI006 N

di fferent proportions and subsequently suspending the drug in said
polymeric solution. In vitro rel ease géofile: The risperidone rel ease from
the formul ations of this exanple was é&val uated according 10 to the
foll owi ng procedure: the amount of fornulation corresponding to 25 ng of
risperi d@ﬂ@bm (ingleeasesl belowndpmeg/mb)| od risperidege and pubscpelyssuspenddichg a 21G

needl e fﬁ%%?%%ﬁ%ﬁ%”&?@?%$&%ivégﬂg (tion of a pre-warned rel ease medium The

rel ease 0S e buffer at pH= 7.4. The flasks were then
pl aced into an oven at 37C and kept under horizontal shaking at 50 rpm At
previ ously scheduled tinme points 15 (2h, id, 3d, 6d, 8d, 10d, 13d, 17d,

21d, 23d, 28d, 31d, 35d, 42d), 5 m of release nediumwas collected and

r epl aced [T tefdshP Wl er, and the anmount of risperidone present in the
sanpl e was determ ned by UV spectrophotonetry. The profile of risperidone

r el éased Theatpetdone delapicdroraple Hrmplatigneqbts eamplowanevalyptabagepyiitge 7. The

results : OR. r f 1 or | Ops as a
fungtionq%$h$?§%5%§§q¥$&ggglEggggg§?€85%$ﬁﬁﬁlgﬂ}ES@%%Pﬁgﬁgggq%?h%%Piner
mat ri X solspéridons v injgtal frow pofylcersycdogseits diaslonby 18wl @) G peaaiitices an

71 sper | OUHERY PR AT G Pt OT MO FOA QRN Tl GRS RO
pol ymer  GoRosHMIHhbYhatPordR¥pHY 1) TIREBRLY weFRhOY FRcddBito an &fnat 37°C
10 and kept under horizontal shaking at 50 rpm. At previously scheduled time points (2h,

1d, 3d, 6d, 8d, 10d, 13d, 17d, 21d, 23d, 28d, 31d, 35d, 42d), 5 ml of release medium

was collected and replaced with fresh buffer, and the amount of risperidone present in

the sample was determined by UV spectrophotometry.

15 The profile of risperidone released from the formulations is shown in Figure 6. The
results are expressed as %Risperidone released from the formulations as a function of
time. As it can be observed in Figure 6, the use of a solvent having a lower risperidone
solubility (in comparison to high solubility as in Figure 4 from Example 2) offers initial
controlled risperidone diffusion from the polymer matrix and a controlled release up to

20 at least 28 days. Hence, the use of solvents having a low solubility for risperidone, such
as DMSO, as in the present example, allows a more precise control of the drug released

during the solvent diffusion and the polymer precipitation.

Example 4: Study of different polymer concentrations with respect to the solvent

25 In the present example, the compositions of the implantable formulations were as

follows:



capacity to control the risperidone released fromthe polynmer matrix, it is
still not enough to conpletely control the initial risperidone diffusion
rel ease, wibi2et1/i563581 ose to 15% during first 24 hours. P®CYmPR011/059000
concentrations at 30 and 40% (ww) lead to an efficient initial drug
rel ease control, achieving controlled $elease profiles up to 35-42 5days.
Exanple 5: Study of a | ow (10% polyh% “concentration with respect of the
sol vent, where the solvent has a very high solubility for risperidone. In
t he present exanple, the conposition of the inplantable fornulation was as
follows: 10 Ingredient Anmobunt (ng) Resoner(r)RG752S (polyner) 100
Ri speri done 25 Benzyl aI60Mpbﬁﬁ®mlnéhnmogﬁﬁnzF@HB@ﬁmnmﬁSZHRMmmmhtmgl/colic
aci d poly fer - { Boehringet—tngethei-m—TFherisperi one Hrptahtabte—formul ati on
was prepg PERUSY conpl et el y di ssol vi ng the‘§%?9W€/}|n a sol vent having a
very hi giRSOLEPRIG50Y TOr g1 speridoneg(benzyl digohol ) andljgbsubsequent |y
suspendi|ng the drug in said polynernic solution. The concentration of |the
pol yner |Mpalmedspect to|the sol vent was | ow (10% .
Dimethyl sulfoxide |90 80 70 60
(solvent)
RG503, 50:50 lactic/glycolic acid (Boehringer Ingelheim)
The risperidone-implantable formulations were prepared by completely dissolving the
5 polymer in the solvent in different proportions and subsequently suspending the drug in
said polymeric solution.
In vitro release profile:
The risperidone release from the formulations of this example was evaluated according
10 to the following procedure: the amount of formulation corresponding to 25 mg of
risperidone was injected from prefilled syringes into flasks by using a 21G needle
followed by the careful addition of a pre-warmed release medium. The release medium
was 250 ml phosphate buffer at pH= 7.4. The flasks were then placed into an oven at
37°C and kept under horizontal shaking at 50 rpm. At previously scheduled time points
15 (2h, 1d, 3d, 6d, 8d, 10d, 13d, 17d, 21d, 23d, 28d, 31d, 35d, 42d), 5 ml of release
medium was collected and replaced with fresh buffer, and the amount of risperidone
present in the sample was determined by UV spectrophotometry.
The profile of risperidone released from the formulations of this example is shown in
20 Figure 7. The results are expressed as %Risperidone released from the formulations as a

function of time. As it can be observed in Figure 7, the use of polymer matrix solutions
having a low polymer concentration (10% w/w), produces an extremely high initial
risperidone release, so that the control of risperidone diffusion is very difficult.

Although an increase in the polymer concentration to 20% (w/w) notably improves the



In vitro release profile: The risperidone release fromthe fornul ati on of
this exanpl e was eval uated according 20 to the foll ow ng procedure: the
anount ofwbapnudsaisson corresponding to 25 ng of risperi ¢aocmEPAMAI/OFMpECt ed
fromprefilled syringes into flasks having a pre-warned rel ease nedi um by
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in gigur%aﬁi and in line with the results shown in Figure 7 from Exanpl e 4,
a concentration of the polyner of 10% (ww in the polymeric solution is
not enough to retain the risperidone in the inplantable fornulations,
therefore inducing a too high initial risperidone diffusion during the
first days. 1Q | i VO as I s after intr scul adm nistration to
New zeal Samilner Swg § SoBM (EVE) ulimel epBiefRtRRnn Pl BSBERP §% 1 oot e
to New Zggivend wilkié the'sdRRht ﬁaé’@bﬂ?‘ mgh OuBHRY dsterifferRlone. The anount
injected corresponded to a dose of 15 ny risperidone and the conposition
was i Nt r 3wt an! aRlAS Atk ddtnddiRion @ thdiiithrtffle ARPmMBHBA s Y FIIRAR: Wi th a
20G needl e. Total nunber of rabbits was 3. After injection, plasna |evels
wer,g obtained at O, 4h, id, 2d, 3d, 5d, 7d, 10d, 14d, 17d, 21d, 24d and
28&. The kinetics of the plasma | evels corresponding to the risperidone
active noi ety wasingtedidnal uat ed by nmeasuring bot Anfousp@fig)done and its active
met abolite 9-OH-risperidone in the plasma sanples. The profile of the

ri speridone acti yResomnestBOp Bswalmsitl s is showd n Figure 9. The results
are expressed as R#ﬁf J 'ieti onof the risperido L3 ptus—9=0Hri speri done
concentrations (ng ?ﬁhs a function of tine, since the therapeutic

activity of 9-O0HiBeseilcolaIgsdlsensubst antial |y egpo val ent to|that of
ri speridone. As i can be 25 obhserved in said Figure, the injection of an

t
amount of fornul at i BA2égUrvakaielyedic 14 rolymer EpdFTgoRe e New Zeal and Wi te
rabbits resulted in very high initial plasnma | evels released, followed by a
rapi d decrease, with no significant plasm |levels fromday 5 onwards. Al 3
ani mal s exhi hited adverse effects related to the very high plasma | evels of
ri speri ddhé @peridencnpinignfable fagmulatione vag pecnaggde BY i CORTPIARIY HSORNS the very
poor

Contprongner in a solvent having a very high solubility for risperidone (benzyl alcohol) and
15 subsequently suspending the drug in said polymeric solution. The concentration of the

polymer with respect to the solvent was low (10%).

In vitro release profile:

The risperidone release from the formulation of this example was evaluated according
20 to the following procedure: the amount of formulation corresponding to 25 mg of
risperidone was injected from prefilled syringes into flasks having a pre-warmed release
medium by using a 21G needle. The release medium was 250 ml phosphate buffer pH=
7.4. The flasks were then placed into an oven at 37°C and kept under horizontal shaking
at 50 rpm. At previously scheduled time points (2h, 1d, 3d, 6d, 8d, 10d, 13d, 17d, 21d,
25 23d, 28d, 31d, 35d, 42d), 5 ml of release medium was collected and replaced with fresh



WO 2011/ 151355PCT/ EP2011/ 059000 - 26 - on the initial drug rel ease achieved
with this conposition conprising | ow polynmer concentration in the polyner
matri x. woO2011Bsaspl e 6: Study of internediate (25% polPgRmEP2@o08®nerati ons
with respect of 5solvent. In the present exanple, the conmpositions of the

I npl ant abl e formul ati on were as foIIo?%: I ngredi ent Anmount ( nyg)
Resoner (r) RGG03 (pol ynmer) 41.7 Risperidone 25 Pol yet hyl ene gl ycol 300
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conpl et el ' | i the polyner in the solvent and subsequently
suspendiﬁéagﬁﬁﬁ%Pﬁgﬂgh said polyneric solution. The concentration of the

pol ymer with respect to the solvent was internediate (25%. 15In vivo
pl asma | evel s after intranuscul ar adm nistration to New Zeal and rabbit

The profile of risperidone released from the implants is shown in Figure 8. The results
5 are expressed as %Risperidone released from the formulation as a function of time. As
it can be observed in Figure 8, and in line with the results shown in Figure 7 from
Example 4, a concentration of the polymer of 10% (w/w) in the polymeric solution is
not enough to retain the risperidone in the implantable formulations, therefore inducing

a too high initial risperidone diffusion during the first days.
10
In vivo plasma levels after intramuscular administration to New Zealand rabbit

The risperidone composition was intramuscularly injected to New Zealand White
rabbits weighing an average of 3 kg. The amount injected corresponded to a dose of 15
mg risperidone and the composition was intramuscularly placed in the left hind leg

15 using a syringe with a 20G needle. Total number of rabbits was 3. After injection,
plasma levels were obtained at 0, 4h, 1d, 2d, 3d, 5d, 7d, 10d, 14d, 17d, 21d, 24d and
28d.

The kinetics of the plasma levels corresponding to the risperidone active moiety was
20 evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown
in Figure 9. The results are expressed as the addition of the risperidone plus 9-OH-
risperidone concentrations (ng/ml) as a function of time, since the therapeutic activity of
9-OH-risperidone is substantially equivalent to that of risperidone. As it can be
25 observed in said Figure, the injection of an amount of formulation equivalent to 15 mg
risperidone to New Zealand White rabbits resulted in very high initial plasma levels
released, followed by a rapid decrease, with no significant plasma levels from day 5
onwards. All 3 animals exhibited adverse effects related to the very high plasma levels

of risperidone active moiety 15 min after the injection, which shows a very poor control



The risperidone conmposition was intramuscularly injected to New Zeal and

Wi te rabbits wei ghing an average of 3 kg. The anount injected corresponded
to a dosewof20B5mFsri speri done and the conposition was POTERRUSOSM000 | Y
placed in the left hind leg using a syringe with a 20G needl e. Total nunber
of rabbits was 3. After injection, ZOQ%asna | evel s were obtained at 0, 4h,
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ri speridone diffusion and achi eve prol onged 10rel ease over tine. Exanple 7:
Study of different drug |loadings The risperidone inplantable formulation of
this exanpl e was |eegdaséd by conpl etely di ssol yAR®Upbimgrer Resomer (r) RG03
(RG503, 50:50 | a;W’ tie acid, Boehringerip-tngetheimj in DVBO and
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final drug |oadi ngishefiggaen 7-13% (W w) (weight |2 risperidone in respect of
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| eg using a syringe with a 20G needl e. Total nunber of rabbits was 3. After
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pl asma | @vBinser ¢Otheas peidinigubsequbitly duspaidingohe dagtih ysidpoiydlsricwatutdval uat ed

by neasuring both risperidone and its active netabolite 9-0H-risperidone in
The Concentration of the polymer with respect to the solvent was intermediate (25%).

15 In vivo plasma levels after intramuscular administration to New Zealand rabbit

The risperidone composition was intramuscularly injected to New Zealand White
rabbits weighing an average of 3 kg. The amount injected corresponded to a dose of 15
mg risperidone and the composition was intramuscularly placed in the left hind leg
using a syringe with a 20G needle. Total number of rabbits was 3. After injection,

20 plasma levels were obtained at 0, 4h, 1d, 2d, 3d, 5d, 7d, 10d, 14d, 17d, 21d, 24d, 28d,
31d, 35d, 38d and 42d.

The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in

25 the plasma samples. The profile of the risperidone active moiety plasma levels is shown



the plasma sanples. The profile of the risperidone active noiety plasna

| evel s is shown 30in Figure 11. The results are expressed as the addition
of the riwpenidensspl us 9-0H - 28 - risperidone concerCrarz@n®sgong/ n) as
a function of time, since the therapeutic activity of 9-OH-risperidone is
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said Figure, the injection of an anou of conposition equivalent to 15 ng
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conpositlons nt abl.e formul ations 15ac ordin he vention were
Cested:  CapIBe O Aot} PLRET RN ) RESSHE RS AEBOBEBOF Jner ) 100
Ri speri d%r@?ol%ﬁ?%@ﬂdenﬁ%&tﬁﬂfdﬁ)% IRIWEBE highd3wikh respect to the polymeric

solution are able to control the initial risperidone diffusion and achieve prolonged

10 release over time.

Example 7: Study of different drug loadings

The risperidone implantable formulation of this example was prepared by completely
dissolving polymer Resomer®RG503 (RG503, 50:50 lactic/glycolic acid, Boehringer
15 Ingelheim) in DMSO and subsequently dispersing the drug in the appropriate amount to
obtain a final drug loading between 7-13% (w/w) (weight of risperidone in respect of

the total composition weight).

In vivo plasma levels after intramuscular administration to New Zealand rabbit

20 The risperidone formulation of this example was intramuscularly injected to New
Zealand White rabbits weighing an average of 3 kg. The amount injected corresponded
to a dose of 15 mg risperidone and the composition was intramuscularly placed in the
left hind leg using a syringe with a 20G needle. Total number of rabbits was 3. After
injection, plasma levels were obtained at 0, 4h, 1d, 2d, 3d, 5d, 7d, 10d, 14d, 17d, 21d,

25 24d, 28d, 31d, 35d, 38d and 42d.

The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown

30 in Figure 11. The results are expressed as the addition of the risperidone plus 9-OH-



Conmposition B: Ingredient Anount (ng) Resoner(r)RG03 (polyner) 50

Ri speri done 25 Dinethyl sul foxide (solvent) 166.7 20RG503, 50:50

| acti c/ glwoabilisaassd pol ymer (Boehringer |ngel hein) WOPCT/EP2011/059000

2011/ 151355PCT/ EP2011/ 059000 - 29 - The following different risperidone
particle size distributions were eval ggted for the sane formnul ation:
25-350 mcrons: d0.1, 25 microns and d0.9, 350 microns (not nore than 10%

of drug particles with a particle size snmaller than 25 m crons, and not
nor e thaﬁlsﬁmpéﬁlﬂqem@soﬂséﬁ@éﬂ) asealingimn off tepe e thotberrpanti askivig of do. 1 of

25 m cr O@S(PI s gdc?neofls %ﬁl?stéﬂt@{]g“esqgg\% Pdnt B fhat *2)? dns:{;%ﬁodé?ﬁe dA He Rah 01}3 cles

wth a par SI Z€ sSha m Crons, nor e han

particl esbkavgein S‘ahﬂ]ﬁgﬁr%&h@ 1ﬁfe©ﬂ't§i) of an amount of coﬁ@oslﬁ&h equivaders to 35 eved
bet ween 90-150 m crons 10- -90 rons: sieved between 45]FOZl m Cr ons

mlled, <BOCHHOBEJAINCW Zﬁ@laﬁﬁl W@Hﬂ f%?%a@ regulied i modaatq mrgt © efl Haikiah 0op
par &l Cl e%ldsﬂfaquyelst. DaNindRadp 1ﬁrt9é1§1)ug loading is related to a lower initial drug diffusion

and release, producing as a result a decrease in the initial plasma levels. Therefore, a
high drug loading is preferable for the case of long-term formulations, in order to
achieve better balanced plasma levels in the whole drug release period. In general terms,
a preferred range for the drug loading is between 4 and 16%, and a more preferred range
10 is between 7 and 13%, expressed as the weight percent of drug with respect to the total

composition.

Example 8: Study of different particle sizes.

In the present example, the following compositions of implantable formulations

15 according to the invention were tested:

Composition A:

Ingredient Amount (mg)
Resomer "RG503 (polymer) 100
Risperidone 25

Dimethyl sulfoxide (solvent) 2333

Composition B:

Ingredient Amount (mg)
Resomer RG503 (polymer) 50
Risperidone 25
Dimethyl sulfoxide (solvent) 166.7

20 RG503, 50:50 lactic/glycolic acid polymer (Bochringer Ingelheim)

The risperidone-implantable formulations were prepared by completely dissolving the

polymer in the solvent and subsequently suspending the drug in said polymeric solution.



In vitro release profile: 15The risperidone release fromthe fornul ations
correspondi ng to Conposition B was eval uated according to the foll ow ng

pr ocedur evotzhe/@amasant of fornul ati on correspondi ng to 2PCwEPed1105®peri done
was injected fromprefilled syringes into flasks by using a 21G needl e

foll owed by the careful addition of a,pre-warned rel ease nmedium The

rel ease nedi umwas 250 nml phosphat e b&?fer pH= 7. 4. The flasks were 20 then
pl aced into an oven at 37C and kept under horizontal shaking at 50 rpm At
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observed in Figure 12, the small drug particles (less than 10 m crons)
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adm ni stration of the WD 2011/151355PCT/ EP2011/ 059000 - 30 - inplantable
formul ati on; WheXdawiarére: d8d of 2anmmimnsired df).9pefr 22X hecreny 6®t e@mphasi ng

I d I ticles, .red the initial diffusion. | i I
overs arter nnvr oS ardieRS ity BERSeGR PRk ey Samiins spgipt Belie © °°
ri speridone fQﬁﬁwﬂﬁ%bgﬂ@bggﬁg@&ﬂﬁﬂﬁﬁﬂg@hﬁm_ npositions A and B of this

exanple were intramuscularly injected to New Zeal and Wi te rabbits wei ghi ng

an average of o319 mithfs Rt c8 Ohed0GRicfEsPonded to a dose of 15 ng
ri speri done and the conposition was intramuscularly placed in the left hind

| eqpusi ng a Sy ALY € nunber of rabbits was 3. After
i nideti on, bl Ao %&SSSI?AVB%(;O%&’%@%?J)%?&@S 104h, I1d, 2d, 3d, 5d, 7d, 10d,

14d, 17d, 21d, .24d, d,. 31d, ,35d, .38d a 42d. The kinetics of the plasma
| evel s corrésﬁ%ﬁﬁgnéa?5ﬁ¥ﬁg&rggﬁenggng)Q@?iigrﬂﬁﬁg?fhﬂggugséﬁﬂéégé’by
measuring bot hyaftickRedrgeoigen aMehiérbis)act i ve nmetabolite 9-0H-risperidone in
the plasma sanples. The profile of the risperidone active noiety plasna

| evels is shown 15 in Figures 13 and 14 for Conpositions A and B,
respectively. The results are expressed as the addition of the risperidone
pl us 9'Oﬁh$hﬁpﬁﬂ£ﬂgg (ﬁ@ncentrations (ng/m) as a function of tine, since
the therapeutic activity of 9-OH-risperidone is substantially equivalent to
t hth of r"Iih%pr?sr ! 1dl€0nn%' relca ei: o(r:r‘?‘qleb orObfa%ro\I{se % érgs %Ia[- 91 E[i rnqsdsitgorllleBi 0l $ ction
of an anount oF f SFMTART 819D 0% en%bnp03| i ons and c%rrespon I'ng to an
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initial rai i | I d t -t h é iC ma
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ones, resuddied Tie elasamidicn med 250inhplafkphdie buffert plaF urEte dskeoterdy
de(\ZE)eaSI r‘gl(ilen placed into an oven at 37°C and kept under horizontal shaking at 50 rpm. At
previously scheduled time points (2h, 1d, and periodically up to a maximum of 35d), 5
ml of release medium was collected and replaced with fresh buffer, and the amount of

risperidone present in the sample was determined by UV spectrophotometry.

25 The profile of risperidone released from the implants of this example is shown in Figure
12. Results are expressed as %Risperidone released from the implants as a function of
time. As it can be observed in Figure 12, the small drug particles (less than 10 microns)

favoured the in vitro drug diffusion during first days following administration of the



25 drug diffusion, and the consequently delay on drug release until the

pol ymer matrix degrades. As it is shown in Figure 14, the use of a

cont rol | edoroxt1sn3s8sof drug particle sizes i nduced a nor @Ctmreoiolob®do i niti a
rel ease during the diffusion phase, followed by an increase in plasm

| evel s once the pol ymer degradation bgglns. -31 - The risperidone
formul ati ons of Conposition B of this“exanple were intranuscularly injected
to Beagl e dogs wei ghing an average of 10 kg. The anount injected.
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can be observed in Figure 15. As previously noted in relation to

i ntifanusdbl b, 2dddd, BidsTd, dﬂdomdoﬂ%t;dm;io&ﬁidt R8dh 3Bdt 35 dy AB®dbands43dFi gur es 13 and
14), the 20 adm nistration of the sanme conposition to dogs reveal ed the
sane vari abl e effect depending on drug particle size: Small particles (<10
m crons) induced higher initial plasma |levels and a relatively fast

decr ease Tha lﬁﬁ’é’(ﬁﬁroifi’éﬁ)@f)l%ﬁlb 18¥cKd LoregpoidiRaid el BspehilgRSa@RaRhdisiyngadot h
smal | and Iarge partlc es (25-225 microns), which conbination is able to
reduce t Issalpgied by mensudneg bothyvisperidang angdvisiacyve mesbeliw S O4]-Hereridrag it | evel

o5 BB B YL Pl e B RNIRSL G
Thd 5f or mih igudess] neidel 4t foe CoalpositibngAi anddB desrpett@veaya Hibe\resudt® |ayen©<lplr@s&b| utions
having dla]; ftl?er ae1(r1] ltlgIIlSO ?ﬁel Erllsgesrldoﬁg Ip urgeé Oﬁ/ risperidone concentrations (ng/ml) as a
function of time, since the therapeutic activity of 9-OH-risperidone is substantially
equivalent to that of risperidone. As it can be observed in said Figures, the injection of
an amount of formulation of the Compositions A and B corresponding to an equivalent
20 to 15 mg risperidone to New Zealand White rabbits resulted in moderate and controlled
initial plasma levels followed by significant plasma levels up to at least 21 days. The
smaller particle sizes produce an initial raise in the plasma levels and shortens the
therapeutic plasma levels window. The use of higher particle sizes, thus avoiding
smaller ones, resulted in a dramatic reduction of the initial burst effect by decreasing
25 drug diffusion, and the consequently delay on drug release until the polymer matrix
degrades. As it is shown in Figure 14, the use of a controlled mixture of drug particle

sizes induced a more controlled initial release during the diffusion phase, followed by

an increase in plasma levels once the polymer degradation begins.

30 In vivo plasma levels after intramuscular administration to Beagle dog



Pol ymer (9% Viscosity of the polyneric solution (Pa.$) Resoner(r)RG03 10
0. 03 Resoner (r)RGr52S 30 0. 10 Resoner(r)RG03 20 0. 18 Resoner(r)RG/52S 40
0. 43 Resowenr(r)yiRE853S 30 0. 66 PCT/EP2011/059000

-31 -

The risperidone formulations of Composition B of this example were intramuscularly
injected to Beagle dogs weighing an average of 10 kg. The amount injected
corresponded to a dose of 25 mg risperidone and the composition was intramuscularly
placed in the left hind leg using a syringe with a 20G needle. Total number of dogs was

5 3. After injection, plasma levels were obtained at 0, 4h, 1d, 2d, 3d, 5d, 7d, 10d, 14d,
17d, 21d, 24d, 28d, 31d, 35d, 38d and 42d.

The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
10 the plasma samples. The profile of the risperidone active moiety plasma levels is shown
in Figure 15. The results are expressed as the addition of the risperidone plus 9-OH-
risperidone concentrations (ng/ml) as a function of time, since the therapeutic activity of

9-OH-risperidone is substantially equivalent to that of risperidone.

15 The injection of risperidone formulations corresponding to Composition B of this
example in an amount equivalent to 25 mg risperidone to Beagle dogs resulted in
controlled initial plasma levels followed by significant plasma levels up to at least 28
days as it can be observed in Figure 15. As previously noted in relation to the
intramuscular administration of Composition B to rabbits (Figures 13 and 14), the

20 administration of the same composition to dogs revealed the same variable effect
depending on drug particle size: Small particles (<10 microns) induced higher initial
plasma levels and a relatively fast decrease in comparison with mixtures of particles
sizes comprising both small and large particles (25-225 microns), which combination is
able to reduce the initial plasma levels and favours a more sustained plasma level along

25 time.

Example 9: Study of the viscosity of the polymeric solution:

The risperidone-implantable formulations of this example were prepared by completely

dissolving the polymer in DMSO or NMP as the solvent and subsequently suspending



Resoner (r) RGG03 30 1.12 Resoner(r)RG03 35 2. 73 Resoner (r)RG04 30 6.12
Resoner (r) RG03 40 6. 77 RG/52S, and RG753S, 75:25 lactic/glycolic acid
pol yrmer (VBoehri/msgess | ngel hei ) RG503 and RG504, 50: 50 | acriepeghipswbé c aci d
pol ynmer (Boehringer Ingelheim) 5 In vitro release profile: The risperidone
rel ease fromthe fornul ati ons was evaégated according to the foll ow ng
procedure: the anount of fornulation corresponding to 25 ng of risperidone

was injected fromprefilled syringes into flasks by using a 21G needle
f ol | owed thgy dfugein said polymeric solution. The formulations were the following in order to

achieve polymeric solutions having different viscosities:

Polymer Type Polymer | Viscosity of the polymeric
(%) solution (Pa.s)
Resomer RG503 10 0.03
Resomer RG752S 30 0.10
Resomer RG503 20 0.18
Resomer RG752S 40 0.43
Resomer RG753S 30 0.66
Resomer RG503 30 1.12
Resomer RG503 35 2.73
Resomer RG504 30 6.12
Resomer RG503 40 6.77

RG7528S, and RG753S, 75:25 lactic/glycolic acid polymer (Boehringer Ingelheim)
RG503 and RG504, 50:50 lactic/glycolic acid polymer (Boehringer Ingelheim)

In vitro release profile:

The risperidone release from the formulations was evaluated according to the following
procedure: the amount of formulation corresponding to 25 mg of risperidone was
injected from prefilled syringes into flasks by using a 21G needle followed by the
10 careful addition of a pre-warmed release medium. The release medium was 250 ml
phosphate buffer pH= 7.4. The flasks were then placed into an oven at 37°C and kept
under horizontal shaking at 50 rpm. At previously scheduled time points (2h, 1d, and
periodically up to a maximum of 42d), 5 ml of release medium was collected and
replaced with fresh buffer, and the amount of risperidone present in the sample was

15 determined by UV spectrophotometry.

The profile of risperidone released from the implants of this example is shown in Figure
16. Results are expressed as %Risperidone released from the implants as a function of
time. As it can be observed in Figure 16, the low polymer solution viscosities lead to

20 completely uncontrollable (0.03 Pa.s) and fast and high initial diffusion (0.18 Pa.s) of



10 careful addition of a pre-warned rel ease nedium The rel ease nedi um was
250 mM phosphate buffer pH= 7.4. The flasks were then placed into an oven
at 37C amdokepti1swsder hori zontal shaking at 50 rpm At pceEEPeusloyosehedul ed
time points (2h, id, and periodically up to a maxi numof 42d), 5 m of

rel ease nmedi um was collected and replaced with fresh buffer, and the anount
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formulation corresponding to 15 mg risperidone to New Zealand White rabbits with
compositions having a low viscosity (0.1 Pa.s) of the polymeric solution resulted in high
initial plasma levels but a fast decrease of said levels. An intermediate polymer solution
viscosity (0.43 Pa.s).still evokes high initial plasma levels, although their decrease is
25 more moderate than at lower viscosity. On the contrary, higher viscosity of the
polymeric solutions resulted in controlled initial plasma levels followed by significant
plasma levels up at least 21 days when viscosity is over 0.5 Pa.s. In general terms, a
preferred range for the viscosity of the polymer solution is between 0.5 and 7.0 Pa.s,

and a more preferred range between 0.7 and 2.0 Pa.s.
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- 34 - Exanple 10: Study of different drug/polyner nmass rati os Ri speridone
i npl antabl e formul ati ons were prepared by conpl etely dissol ving pol yner
Resomer ( rwB8@ 03151355t he sol vent and subsequently di sper siPOl/EPh@ 1662000 i n t he
appropriate anmounts to obtain the follow ng drug/polynmer mass rati os,
expressed as the percentage 5of risperidone weight in respect of the

pol ymer + risperidone weight: In vitro'release profile: The risperidone
rel ease fromsone of the formulations of this exanple was eval uated 10
accor di ndixample &0 Sudy i diffeseaicding/Rolympemasprsiosof fornul ati on
corresponding to 25 ng of risperidone was injected fromprefilled syringes
into fl aRspebyonsinyjaralid Gmedatioas fwaird prepared yytdoenpdetelgfdidsobvaty palpmenf a

pr e-war rel e di,um  The rel ease di,um was 250 ml. phosphat e buffer
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col Pect e®f aipprrideps ekt Wi teppect elsthe polymst - risneridang vemghint of ri speri done
present in the sanple was determ ned by UV spectrophotonetry. The profile
of risperidone released fromthe fornulations is shown in Figure 20. The 20
results are expressed—as—¥isperitdone—releasediromthefornulation as a
function of time.|. The r “r;&ésr‘p%fio [yMERRISIBI/ pol ymer datio bet ween
15-35% presented | n t hiRisg4aIBRALLPSPAERSHLRLAD! (/M )yi trofinitial
risperidone diffusion and a release tine 1onger than 28 days. On the other
hand, ratios of thd5drde0.bf %006/ shbled3and | Badeqiddtde | ddft ol of the in
vitro drug rel ease,—probably—because—the—anmpunt—of—polyrer—present in 25t he
conposition was not enough for the proper risperidone entrapnment into the
matrix. - 35 - Sone of the risperidone conpositions of this exanple were

i nt rarrusc,[’(ﬁl"%rrqrflqaﬁ‘férﬁﬁé‘ﬂ to New Zeal and Wiite rabbits weighing an average
of 3 kg. The anopunt injected corresponded to a dose of 15 ny risperidone
and the ddspoertidans ileasy fomaemcedl e Ifgromlationg afithispxampte wis aeplyased usi ng a

“the & | e it using
o) Honae, deddhafte 30O RAM R PRGBSIy b Ry B psndilohd i 29 000N
21d, 24dm@8Rtkispdiidonc3bah inpSbddngn ARdilleT beridgeneits Gaskafbyturengnl 2iGmaeddtyvel s

corresponding to the risperidone active npiety was
P follovged by the careﬁilpaddition of a pre-warme relea%/se medium. The release medium

was 250 ml phosphate buffer pH= 7.4. The flasks were then placed into an oven at 37°C
and kept under horizontal shaking at 50 rpm. At previously scheduled time points (2h,
15 1d, and periodically up to a maximum of 42d), 5 ml of release medium was collected
and replaced with fresh buffer, and the amount of risperidone present in the sample was

determined by UV spectrophotometry.

The profile of risperidone released from the formulations is shown in Figure 20. The
20 results are expressed as %Risperidone released from the formulation as a function of
time. . The range for the risperidone/polymer ratio between 15-35% presented in this
example shows acceptable in vitro initial risperidone diffusion and a release time longer
than 28 days. On the other hand, ratios of the order of 40% showed an inadequate
control of the in vitro drug release, probably because the amount of polymer present in

25 the composition was not enough for the proper risperidone entrapment into the matrix.

In vivo plasma levels after intramuscular administration to New Zealand rabbit



eval uated by neasuring both risperidone and its active netabolite
9-0H-risperidone in 10 the plasna sanples. The profile of the risperidone
active nowetyiplsasssa | evel s is shown in Figures 21 and PRT/EPb@1ne®odts are
expressed as the addition of the risperidone plus 9- OHrisperidone
concentrations (ng/m) as a function % time, since the therapeutic
activity of 9-OH-risperidone is substanfially equivalent to that of
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obtained during the next days, so that a value of 35% in this ratio is considered to



obt ai ned. Exanple 11: Study of different polyneric solution/drug mass
ratios - 37 - Ingelheim in dinmethyl sulfoxide and subsequently di spersing
t he drug wo 2bhie1smesat i oned pol yneric sol uti on adj ust ed t ®@CaiHPR@EnAHL000

pol ymeric solution/risperidone nass ratios (ww: 6.7, 10, 11.4, 14 and 19,
expressed as the wei ght percent of poé mer solution with respect to drug. 5
In vivo plasma | evels after intranuscutfar adm nistration to New Zeal and
rabbit The risperidone conposition of this exanple was intranuscularly
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cornpl et eleyaldatsd dlyiheaguidd yodkrrisperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown
in Figure 23. The results are expressed as the addition of the risperidone plus 9-OH-
risperidone concentrations (ng/ml) as a function of time, since the therapeutic activity of
9-OH-risperidone is substantially equivalent to that of risperidone. As it can be seen in
20 the cited Figure, the injection of an amount of formulation corresponding to 25 mg
risperidone to Beagle dogs resulted in well-controlled initial plasma levels with
sustained levels up to at least 35 days. And as previously described for rabbits, a higher
drug/polymer mass ratio, between 25-35%, resulted in a surprisingly better control of
the drug release than lower ones (below 25%), thus providing a controlled initial

25 diffusion followed by a more constant release, so that more balanced plasma levels are

obtained.

Example 11: Study of different polymeric solution/drug mass ratios

The risperidone implantable formulations of this example were prepared by completely

30 dissolving polymer Resomer®RG503 (RG503, 50:50 lactic/glycolic acid, Bochringer



Resoner (r) RGG03 (RG503, 50:50 lactic/glycolic acid, Boehringer |ngel heim
in 5 dinethyl sul foxide and subsequently dispersing the drug in the
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in Figure 24. The results are expressed as the addition of the risperidone plus 9-OH-
risperidone concentrations (ng/ml) as a function of time, since the therapeutic activity of
9-OH-risperidone is substantially equivalent to that of risperidone. As shown in the
20 cited Figure, the injection of an amount of formulation corresponding to 15 mg
risperidone to New Zealand White rabbits resulted in well-controlled initial plasma
levels 4h post-administration, which plasma levels were maintained up to 28 days in all
polymeric  solution/risperidone  cases, although the lower the polymeric
solution/risperidone ratio, the more constant levels were achieved. However the value of
25 19 is not considered adequate due to being capable to control the very initial release
(and plasma levels) approximately during the first 24h, but not during the following
days (from day 2™ to 5™). Therefore, an appropriate composition should present a

polymer solution/drug mass ratio below 15 and at least until the last value tested (4).



Amount (ng) No Al kaline agent Al kali ne agent Resoner(r)RG03 (polyner) 100
100 Ri speridone 25 25 Dinethyl sulfoxide (solvent) 233.3 233.3 Magnesi um
Hydr oxi dewo-208/B8138RG503, 50:50 lactic/glycolic acid polpgrmP2(1iBosioné nger
Ingel heim In vivo plasma | evels after intranuscular adm nistration to New
Zeal and rabbit The risperidone corrpos'ggi ons of this exanple were
intramuscul arly injected to New e

Example 12: Study of different solvent/drug ratios.

Risperidone implantable formulations were prepared by completely dissolving polymer
Resomer®RG503 (RG503, 50:50 lactic/glycolic acid, Bochringer Ingelheim) in
5 dimethyl sulfoxide and subsequently dispersing the drug in the mentioned polymeric
solution adjusted to different solvent/risperidone ratios between 4.7 and 11.4 (w/w),

expressed as weight percent of solvent with respect to drug.

In vivo plasma levels after intramuscular administration to New Zealand rabbit

10 The risperidone compositions of this example were intramuscularly injected to New
Zealand White rabbits weighing an average of 3 kg. The amount injected corresponded
to a dose of 15 mg risperidone and the composition was intramuscularly placed in the
left hind leg using a syringe with a 20G needle. Total number of rabbits was 2. After
injection, plasma levels were obtained at 0, 4h, 1d, 2d, 3d, 5d, 7d, 10d, 14d, 17d, 21d,

15 24d, 28d, 31d, 35d, 38d and 42d.

The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown
20 in Figure 25. The results are expressed as the addition of the risperidone plus 9-OH-
risperidone concentrations (ng/ml) as a function of time, since the therapeutic activity of
9-OH-risperidone is substantially equivalent to that of risperidone. As shown in the
cited figure, the injection of an amount of formulation corresponding to 15 mg
risperidone to New Zealand White rabbits resulted in initial plasma levels 4h post-
25 administration, which plasma levels were sustained up to 28 days in all
solvent/risperidone ratios, although the lower the solvent/risperidone ratio, the more
constant levels were achieved. All ratios studied showed an adequate control of the
initial plasma levels during first 24h, however, the ratio 11.4 is not considered adequate

because it exhibits a later uncontrolled drug diffusion/release during the following days



15 Zeal and Wiite rabbits wei ghing an average of 3 kg. The anmpbunt injected
corresponded to a dose of 15 ng risperidone and the conposition was

i nt ranuscwbaniyispdsaced in the left hind | eg using a syrPAEEPMILINSWIR0G
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10Exanpl e 14: Stydy of reconstitution of the fornulations. Risperidone

i npl ant aBMENEIFMIYEIXHSs were prepared with the fol | owi ng composition:

I ngredi ent Anobunt (ng) Resoner(r)RG03 (polyner) 50 Ri speridone 25 Di net hyl
sul f oxi de (solvent) 166.7 RG503, 50:50 lactic/glycolic acid pol yner

(Boehring 'Inér'e'él’i%flltiwi my Amount (mg)
No Alkaline agent | Alkaline agent
Resomer RG503 (polymer) 100 100
Risperidone 25 25
Dimethyl sulfoxide (solvent) 2333 2333
Magnesium Hydroxide -- 8.3
10 RG503, 50:50 lactic/glycolic acid polymer (Bochringer Ingelheim)

In vivo plasma levels after intramuscular administration to New Zealand rabbit

The risperidone compositions of this example were intramuscularly injected to New

15 Zealand White rabbits weighing an average of 3 kg. The amount injected corresponded
to a dose of 15 mg risperidone and the composition was intramuscularly placed in the
left hind leg using a syringe with a 20G needle. Total number of rabbits was 2. After
injection, plasma levels were obtained at 0, 4h, 1d, 2d, 3d, 5d, 7d, 10d, 14d, 17d, 21d,
24d, 28d, 31d, 35d, 38d and 42d.

20

The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown

in Figure 26. The results are expressed as the addition of the risperidone plus 9-OH-
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A) Vial. The polymeric solution was prepared by weighing the appropriate

20 amounts of polymer and solvent and mixing them by vortexing until the polymer had
completely dissolved in the solvent. Then, the appropriate risperidone amount was
added to the polymeric solution and a homogencous suspension was obtained by

vortexing.

B) Syringes. The risperidone, the polymer and the solvent were weighed

25 independently in syringes. The polymeric solution was then prepared by connecting the
respective syringes by a fluid connector so that the solvent was moved from the syringe
containing it to the syringe containing the polymer and then making several forward-

backward cycles from one syringe to the other by pushing the respective plungers. Once



300f the air introduced to the fornulation during the reconstitution
process. - 42 - In vivo plasma levels after intranmuscul ar adm nistration
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intramuscularly injected to New Zeal and Wiite rabbits wei ghing an average
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| evel s starting from4h post-adm njstration up to at | east 28 days. The

met hods EeRFefenHE2 BRMPEUISAL: SUBRRISIOR VoP 28hiewsdul ation pre-filled in
different containers by their mxing (Methods B and C) 20 evoked slightly
hi gher initial plasma |levels. This could be due to the higher porosity, and
consequently higher initial diffusion, of the inplantable formulations

pr dPar ed PogpardtmsencthodsnBtand ds camalsoip arirsdroutibyrditdet baouhedtiqmpe epamges on
inside a vialg. Thiﬁ Lact could be also the reason for their higher plasma
level s dUFPRCPHEPIF LT RE8IE S fter administration. 25 In vivo plasma |evels
after intramuscular adm nistration to Beagle dog The risperidone

formul ations of this exanple were also intranuscularly injected to Beagle
dogs wei ghing an average of 10 kg. The anount injected corresponded to a
dose of SVW@”Wﬁﬁﬁéﬁﬂﬁ%ﬁe and the conposition was intranuscularly placed in
the left hind 30l eg using a syringe with a 20G needle. Total nunber of dogs
was 3. Afliherrisperjidentirelnase fidn 2Qriylat®n3 S6RCPHOEERP 14 Hle5daealifferent methods

15 was evaluated according to the following procedure: the amount of formulation
corresponding to 25 mg of risperidone was injected from prefilled syringes into flasks
by using a 21G needle followed by the careful addition of a pre-warmed release
medium. The release medium was 250 ml phosphate buffer pH= 7.4. The flasks were
then placed into an oven at 37°C and kept under horizontal shaking at 50 rpm. At

20 previously scheduled time (2h, 1d, 3d, 7d, 10d, 14d, 17d, 21d, 24d, 28d, 31d and 35d), 5
ml of release medium was collected and replaced with fresh buffer, and the amount of

risperidone amount present in the sample was determined by UV spectrophotometry.

The profile of risperidone released from the implants is shown in Figure 27. The results
25 are expressed as %Risperidone released from the formulation as a function of time. As
it can be observed in Figure 27, the release profile of the implantable formulations
prepared by the three different methods was the same during first 2 weeks. However,
after 14 days the preparation method A (vial) resulted in a slightly slower release rate,
probably due the higher porosity of the implants formed by the other 2 methods because

30 of the air introduced to the formulation during the reconstitution process.
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the risperidone plus 9-0Hri speridone concentrations (ng/m) as a function
of time, since the therapeutic activity of 9-OHrisperidone is
substantially equivalent to that of risperidone. As it can be seen in 10
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10 The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown
in Figure 28. The results are expressed as the addition of the risperidone plus 9-OH-
risperidone concentrations (ng/ml) as a function of time, since the therapeutic activity of

15 9-OH-risperidone is substantially equivalent to that of risperidone. As it can be seen in
the cited Figure, the injection of an amount of formulation corresponding to 15 mg
risperidone to New Zealand White rabbits resulted in initial plasma levels starting from
4h post-administration up to at least 28 days. The methods consisting on reconstitution
of a formulation pre-filled in different containers by their mixing (Methods B and C)

20 evoked slightly higher initial plasma levels. This could be due to the higher porosity,
and consequently higher initial diffusion, of the implantable formulations prepared by
these two methods in comparison with Method A (preparation inside a vial). This fact
could be also the reason for their higher plasma levels during the first week after
administration.

25
In vivo plasma levels after intramuscular administration to Beagle dog
The risperidone formulations of this example were also intramuscularly injected to
Beagle dogs weighing an average of 10 kg. The amount injected corresponded to a dose
of 25 mg risperidone and the composition was intramuscularly placed in the left hind

30 leg using a syringe with a 20G needle. Total number of dogs was 3. After injection,



capped 27,020 1.62 DMSO B 10 50:50 capped 23,189 1.30 DMSO C 15 50: 50
capped 22,182 1.00 DVsO D
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plasma levels were obtained at 0, 4h, 1d, 2d, 3d, 5d, 7d, 10d, 14d, 17d, 21d, 24d, 28d,
31d, 35d, 38d and 42d.

The kinetics of the plasma levels corresponding to the risperidone active moiety was
5 evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown
in Figure 29. The results are expressed as the addition of the risperidone plus 9-OH-
risperidone concentrations (ng/ml) as a function of time, since the therapeutic activity of
9-OH-risperidone is substantially equivalent to that of risperidone. As it can be seen in
10 the cited Figure, the injection of an amount of formulation corresponding to 25 mg
risperidone to Beagle dogs resulted in well-controlled initial plasma levels with
sustained levels up to at least 35 days using different preparation methods such as prior
claboration of polymeric solution followed by drug addition (vial, method A) or by
direct reconstitution starting from solid components (syringes, method B).
15

Example 15: Study of the effect of sterilization by irradiation process.

In the present example, the composition of the risperidone implantable formulations

was as follows maintaining always the same amounts of drug, polymer and solvent::

Composition | Irradiation | Polymer Polymer Mean Polymer Solvent

(KGy) lactic/ End Molecular | Solution

Y glycolic Terminal | weight Viscosity

ratio group (g/mol) (Pa.s)

A 0 50:50 capped 27,020 1.62 DMSO
B 10 50:50 capped 23,189 1.30 DMSO
C 15 50:50 capped 22,182 1.00 DMSO
D 25 50:50 capped 20,991 0.81 DMSO
E 0 50:50 capped 39,708 5.97 DMSO
F 25 50:50 capped 27,891 1.78 DMSO

20



25 50: 50 capped 20,991 0.81 DVSO E 0 50:50 capped 39, 708 5.97 DVSO F 25
50: 50 capped 27,891 1.78
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The implantable formulations were prepared by direct reconstitution of 2 prefilled
syringes, first one with polymer and risperidone mixture, and second one with the

solvent. Syringes were connected.

5 Syringes containing polymer plus risperidone mixtures were sterilized by B-irradiation
in the range 10-25 KGy. As indicated in the table, two different polymer were tested,
one is an end capped 50:50 polymer with mean Mw 27,020 g/mol, non irradiated or
irradiated at 10, 15 or 25 KGy, and the other an end capped 50:50 polymer with mean
Mw 39,708 g/mol, non irradiated or irradiated at 25 KGy.

10
Formulations A and E received sterilization irradiations that gave rise to different
compositions due to different polymer molecular weight losses during the process;
however, the inherent viscosity did not result below 0.25 dL/g in any case, and the
viscosity of the polymer solution is maintained between the range 0.5-7 Pa.s previously
15 studied as being adequate for this kind of long lasting implantable formulations

(Example 9).

In vitro release profile:
The risperidone release from compositions of this example was evaluated according to
20 the following procedure. The amount of formulation corresponding to 25 mg of
risperidone was injected from prefilled syringes into flasks having a pre-warmed release
medium by using a 21G needle. The release medium was 250 ml phosphate buffer pH=
7.4. The flasks were then placed into an oven at 37°C and kept under horizontal shaking
at 50 rpm. At previously scheduled time points (2h, 1d, and periodically up to 28 days)
25 5 ml of release medium was collected and replaced with fresh buffer and the amount of
risperidone present in the sample was determined by UV spectrophotometry. The
profile of risperidone released from the implants of this example is shown in Figure 30
and Figure 31. The results are expressed as % drug released from implants as a function
of time.
30
As it can be observed in the Figure 30, the release of risperidone from the same

formulation either non irradiated (composition A) or irradiated at different levels



DMSO - 44 - The inplantable fornulati ons were prepared by direct
reconstitution of 2 prefilled syringes, first one with pol yner and

ri speri dowe 2minxtsuwsse, and second one with the sol vent. SPCITEPes /165060
connected. 5Syringes containing polyner plus risperidone mxtures were
sterilized by I3-irradiation in the rﬂgge 10-25 KGy. As indicated in the
table, two different polymer were tested, one is an end capped 50: 50
polynmer with mean Mwv 27,020 g/nol, non irradiated or irradiated at 10, 15
or 25 Kogcorapnrsitione Bthanddp) Bindedapgred0-80:160y petutasd in wierhsifelan prafilen, 708
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any case 28R (EHBPAIEILE) tWhigh PEGIeNth Snystignlty slayrsroisleprse reatie 0Me8dt bet ween
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a 21G needl e. The rel ease nmedi um was 250 ml phosphate buffer pH= 7.4. The

fl asks were then placed into an oven at 37C and kept under hori zontal
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repl aced etritpéi@sie doufgositioand, B)€, @G of thid Spelpldore: PEasRBulddy t he
sanpl e was determ ned bi;puv spectrophotonetry. The profile of risperidone
rel eased iniegpd tadNewpdealind White Hpibisxwaishig &1 ekeaee ioh Srkgulbe 2008AH Fi gur e

31. The r. S S 9 r f i S. AS
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were still within the preferred established range 0.7 to 2.0 Pa.s. Figure
31 I9hows THBIREE B ra@@%?@fﬁ@m%woww 3a AHEGHECHAR- pompdevely WBIIe)O%(t%}B?PEosi tion

E) ubi ch spocagnlAResld A0k b sy Gpaasedppoll e, once [t i O

irradi ated (conposition F) presents a'release profile closer to the
non-irradi ated | ower Mwv pol yner (conposition A), due to the | oss of

T e 0 S eT 7 0 QR OSSR L S, Leads Ly, corposi o
0.7-2.0 RRalfated by measuring both risperidone and its active metabolite 9-OH-risperidone in
20 the plasma samples. The profile of the risperidone active moiety plasma levels is shown
in Figure 32 and Figure 33. The results are expressed as the addition of the risperidone
plus 9-OH-risperidone concentrations (ng/ml) as a function of time, since the
therapeutic activity of 9-OH-risperidone is substantially equivalent to that of
risperidone. As it can be observed in these Figures, the injection of an amount of
25 composition equivalent to 15 mg risperidone to New Zealand White rabbits resulted in
very similar plasma levels as could be predicted since in vitro behaviour was very
similar after irradiation. Figure 32 revealed not extraordinary changes in the risperidone
active moiety plasma levels when a formulation comprising a 27,020 g/mol mean
molecular weight polymer (composition A), was irradiated at 10, 15 or 25 KGy
30 (composition B, C and D, respectively) since key parameter such as polymer solution

viscosity is still inside the previously preferable determined range of 0.7 to 2.0 Pa.s.



10l n vivo plasma | evels after intranuscular adm nistration to New Zeal and
rabbit: The risperidone conpositions A, B, C, D and G of this exanple were
i nt ranuscwbaniyisizssect ed to New Zeal and White rabbits weCgrag1amoayer age
of 3 kg. The anount injected corresponded to a dose of 15 ny risperidone,
and the conposition was intranuscularly placed in the left hind leg using a
syringe with a 20G needle. Total 15nuniber of rabbits per conposition was 3.

After injection, plasma |evels were obtained at 0, 4h, id, 2d, 5d, 7d, 10d
and peri ddhighfn o Igeulwvglghmysmenﬁ@ RS eemposwih pelicphelstien vissasity out
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the risperi'done active noiety plasma | evels when a fornul ati on conprising a
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pref er ablpeoﬁie;@rsﬂbwedlgue@gp of 0.7 to 2.0 Pa.s. - 46 - A higher nol ecul ar

wei ght pol ynmer (39,708 g/nol), with polyner solution viscosity out of the

preferable range (5.97 Pa.s, corrposrtron E), upon irradiation at 25 KGy
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sol ytion vr scosr ty of 1.78 Pa.s (conposition F). That higher nol ecul ar
éht pé‘l1 g(%er 25 KGy irradiation, resulted extrenely close to the

Iovver one wit hout any irradiation (conpostion A) in both nol ecul ar wei ght

and polynmer solution viscosity, therefore fulfilling in this manner the
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33. Conparative Exarrpl e 2 (ﬁgt accor ding to the jnvention)
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corresponded to a dose of 25 mg risperidone and the composition was intramuscularly

placed in the left hind leg. Total number of dogs was 6. After injection, plasma levels
were obtained at 0, 1d, 2d, 6d, 9d, 13d, 15d, 17d, 19d, 21d, 23d, 26d, 29d, 33d, 35d, 42d
and 56d.

25

The kinetics of the plasma levels corresponding to the risperidone active moiety was
evaluated by measuring both risperidone and its active metabolite 9-OH-risperidone in
the plasma samples. The profile of the risperidone active moiety plasma levels is shown
in Figure 34. The results are expressed as the addition of the risperidone plus 9-OH-
30 risperidone concentrations (ng/ml) as a function of time, since the therapeutic activity of

9-OH-risperidone is substantially equivalent to that of risperidone. As it can be seen in



The risperidone fornulations of this exanple were intranuscularly injected
to Beagl e dogs wei ghi ng an average of 10 kg after resuspension of

m cropar twol2es/ism52 M of a 20 2.5% (i n wei ght) car boxymerppkoiaobdond ose
solution in water. The anount injected corresponded to a dose of 25 ng

ri speridone and the conposition was iggranuscularly placed in the left hind
| eg. Total nunber of dogs was 6. After’injection, plasma | evels were
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ext ensi onhd@xk oBtanRakscordingse tipHorlhgs are conpletely different to the
profiles observed in the exanples according to the invention and clearly
denonstrates the difference between 10the plasna | evels obtained with the
conposition according to the invention conpared to those obtained accordi ng
to the prd | bov pef j aat the
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concluded that, when a certain portion of the polyner is renoved at a 20

const ant resufpenicpegcdalswrprising in the lightdthenoniatsyt. t hat  t he drug/ pol ymer
mass ratio is increased-, the initial release is | ower and consequently the
pl asma | evel profiles are flattened. This effect is |ikew se surprising,
since the presence of a | ower anmount of polyner could be a priori related

to a | owar cgaplss bt Yohdud&t tiaf) Wite 4lcerthi@pertRhov e Helyanstak s€modvdt dtad
rel ease control. 25 ) ..
20 constant risperidone amount, —or, in other words, that the drug/polymer mass ratio is
increased-, the initial release is lower and consequently the plasma level profiles are

flattened. This effect is likewise surprising, since the presence of a lower amount of

polymer could be a priori related to a lower capacity to retain the drug and providing a

worse initial release control.

25



WO 2011/ 151355PCT/ EP2011/ 059000 - 48 - CLAIMS 1. An injectable depot
conposition, conprising: a drug which is risperidone and/or its
met abol i twe 20r1/1313%dr ugs i n any 5conbi nation thereof; aPCTER3M11459000

bi oconpati bl e pol yner which is a copol yner based on lactic and glycolic
acid having a nononer ratio of lactic go glycolic acid in the range from
50:50 to 75:25, and at | east” é wat er-m sci bl e solvent with a di pol e
nonent about 3.9-4.3 D, 1Owherein the viscosity of the solution conprising
the polynmer and the solvent is betwegaiiie and 3.0 Pa.s and the
solvent/drug mass ratio is between™I0 and 4, characterised in that the
drug/ polynmer nmass ratio is between 25 and 35% expressed as the wei ght
percentage of the drug with respect of the drug plus polynmer. 152. The
conposi t iloAnagjeonbli rigpdta@onipasinivi,, compeismign t he solvent i s dinethyl sul foxide
(DMSO) . 3. The conposi.tion according t clainsﬁé or wherein .t he

dr ug/ pol ynet FadBIE AYHigh (8 Hpridongomdiy iy, mp Okta‘ﬁp%fs.pm gadBofW ng to
any sone of clqbﬁgnénggﬂéﬁxﬁhereln the solvent/drug mass ratio is between 5
and 4. . The conposition according to claim4, wherein the

sol vent /drug mﬁé@mtatmomnsmmbbupomﬁwrGﬂndl@iaFNQObmmpdEw@ionlgﬂuamyione of
previ ous cl ai 1-5, wherein the particlg si.ze distributi of t e drug is:
Pecs Chan 100paPlt e deuambp Rt o Rt auie ik o Eine

particles |argersotihan.282mdgm crons, and a d0.5 value in the range of 60- 130

m crons.
- at least a water-miscible solvent with a dipole moment about 3.9-4.3 D,

10 wherein the viscosity of the solution comprising the polymer and the solvent is between
0.5 and 3.0 Pa.s and the solvent/drug mass ratio is between 10 and 4,
characterised in that the drug/polymer mass ratio is between 25 and 35% expressed as

the weight percentage of the drug with respect of the drug plus polymer.

15 2. The composition according to claim 1, wherein the solvent is dimethylsulfoxide

(DMSO).

3. The composition according to claims 1 or 2, wherein the drug/polymer mass ratio is
about 33%.

20
4. The composition according to any one of claims 1 to 3, wherein the solvent/drug

mass ratio is between 5 and 4.

5. The composition according to claim 4, wherein the solvent/drug mass ratio is about

25 4.66.

6. The composition of any one of previous claims 1-5, wherein the particle size
distribution of the drug is:
- less than 10% particles smaller than 10 microns;
30 - less than 10% particles larger than 225 microns, and

- ad0.5 value in the range of 60-130 microns.



- 49 - 7. The conposition according to any one of the previous clains
wherein the nass ratio between the weight of the solution conprising the
pol ynmer amo0 2bhe15s355vent and the drug is between 15 and BCTER201TI089000
conposition according to claim?7, wherein the nmass rati o between the wei ght
of the solution conprising the polyner_and the solvent and the drug is
between 12 and 5. 9. The conposition'é%éording to claim8, wherein the mass
rati o between the weight of the solution conprising the polynmer and the

sol vent dndhe kempesidor accpetingewnany epgdfghspreypus eimTpdceshihieInass ¢i#io
accordin l.al m.! LN, [ t ' he
sl ut i on teneshicl Hytr SEEFHRbT Tl BB AR e eR gl e ut . o6
11. The d¢obpasért i HDmdEcording to any of the previous clainms further
conprising 15Mg(OH)2 in a nolar ratio between 2/3 and 2/5, expressed as the
nolar ratio of drug to Mg(OH)2. 12. The conposition of any one of the
previous clains which is a sterile conposition. 2013. The conposition of

any sone @f TRE @¥ihpbtis] @dﬁg@;ﬁg{oﬁaﬁg,mﬁﬁ&gﬁ%e ﬁfasssllcdhb ?(E%eﬁrih@rvgfgfhp590| ar.

di sorders in the human pharmaceutical kit suitable Tor the in

si tu f or it saduticnf compisogele a@lamleéaﬂd"ﬁbb amiventrand thyodtyg corgpwesi HgandHe
conposition of any one of clains 1-13, wherein the drug and the
25bi oconpati bl e polyner are contained in a first container, and the sol vent
is contain in a second, separate container. 15. The pharpaceutical kit
accor di ng- i _ge EPEPRYIon acghEdng 19 ey a‘gleerelﬁéﬁ%fna%@tlfb ;ﬁe@(eeaﬁgea% ﬁ_af31
cont ai neng. {hybnhlilGe i fbigher MY LOCCRTnd 1RAIE aRvedi 1 iRf 6,81 sposabl e
or not. WO 2011/15 355igCT/ P2011/ 059000

10

10. The composition according to claim 9, wherein the mass ratio between the weight of

the solution comprising the polymer and the solvent and the drug is about 6,66.

11. The composition according to any of the previous claims further comprising
15 Mg(OH), in a molar ratio between 2/3 and 2/5, expressed as the molar ratio of drug to

12. The composition of any one of the previous claims which is a sterile composition.

20 13. The composition of any one of previous claims for the treatment of schizophrenia or

bipolar disorders in the human body.

14. A pharmaceutical kit suitable for the in situ formation of a biodegradable implant in
a body comprising the composition of any one of claims 1-13, wherein the drug and the
25 biocompatible polymer are contained in a first container, and the solvent is contained in

a second, separate container.

15. The pharmaceutical kit according to claim 14, wherein at least one of the first and
second containers is a syringe, a vial, a device or a cartridge, either disposable or not.

30



- 50 - 16. The pharmaceutical kit according to claim 15, wherein both the
first and the second contai ners are disposabl e syringes. 17. The
phar macewpcal/#sizssaccording to claim 16, wherein the sPCIEpes 15900
connect abl e 5t hrough a connector device or a direct thread.

-50 -

16. The pharmaceutical kit according to claim 15, wherein both the first and the second

containers are disposable syringes.

17. The pharmaceutical kit according to claim 16, wherein the syringes are connectable

5 through a connector device or a direct thread.



