FORMULATI ONS, SALTS AND POLYMORPHS OF TRANSNORSERTRALI NE AND USES THERECF
5This application clains the benefit of U S. Provisional Patent Application
No. 61/ 2680261/06p03ked Decenber 4, 2009, the entirety of pamiuskoio®38831

i ncorporated herein by reference. 1. FIELD 10Provi ded herein are
pharmaceutical conpositions conprising transnorsertraline, salts and

pol ynorphic fornms of transnorsertraline, nethods of makin

th
conposi t FORMUIATIRNRGSALASANREOL YMORBIS 06 TRANNORSERTRELBE eases.
i ncl udi ng depression. 2. BACK@XDNBSES THERE®dhorsertraline
Transnorsertral i ne,

| e (IR 45)5Gr ans: 4 (3,44 £DLOLAPREDK bickidoh Balesl ABINGIGs Naapht hal enam

(1S, 4R)61V I B4 fi(cd DecBinb & APODNGRY ditirdty f HtficH i@tiﬁc%g%fdét@d haamghal enam ne
are described in, for exanple, U S. Paftent No. 7,087,785 B2 ("the '785

pat ent "refergnser porated herein by reference in its entirety), have the
foll owi ng chem cal 20structures, respectively: Uses of transnorsertraline
in the treatnment, prevention, or managenent of affective disorders and
ot her wviari oUsIECNH di sorders are al so disclosed in the '785 patent. Such
di sorders include, but are not limted to, depression, nood disorders,
andlety di sditawded hoshetiaphamareudicalsogositionneqrprfisii s Gisassertialing salic e
abuse di.sqr : | [ : mor phi c
Forms i BolidpnE PR Ani MR, RERUORT foidfe SRteholfil A DT B 2
phar maaetthodsabr theimee fd thactashentsai N e d seaspo ettt diag depradsidnpl e- conponent
solids. Single-conmponent WO 2011/069032PCT/ US2010/ 058831 sol i ds consi st
essentially of the pharnaceutical conpound in the absence of other
compounds. Mk RIGYROTNIY Si ngl e-conponent crystalline materials may
potentially arise, e.g., fromthe phenonenon of polynorphism wherein
mullti pl e t hrkek- dimsnonettralimeangenent s exi st for a particul ar

pharmaceuti cal conpound (se ed.,. S, R rn et al. | i t at e
Chor stry. of BIGEER 50y SR anr G PP her L2 AR RYER T s uch as
sal ts, fapMdhRharh@enBd (ES,4R)-trRx 3.4 RidhlorbPieis1)0f 2,3, 4cemmsdasi1ar e known in
t he pharnaceutical art to affect, for exanFI the solubility, stability,
i

e,
f | owabinaphtjaleparaie g dgseipbedandfos exgmmplesy Bi Pitent M. 400, BSHUHE 485 wel | as

napmart okt isaBio B e RN b 0By O R R SRR 1 Snce G

st @dyi ngruptysnespdesveligs under scored by the case of ritonavir, an HV
protease inhibitor that was f | ated as soft gelatin capsules. About two
years after the product was | auhched, the umanticipated precipitation of a
new, | ess sol uble pol ynopghgpamN he for atXon necessitated the w t hdrawal
of the product fromthe nti I @@ consi stent fornulation could
be devel oped (see S. R Chenbdyrkar et alA\OFg. Process Res. Dev., (2000)
4:413-417). Thus, the preparatfon of solid £orns is of great inportance in
t he devel opnent of a safe, e 1tive, st alkFe~and mar ket abl e phar maceut i cal
conpound. New sal ts and _pdl ynor phic @ s of transnorsertraline can
further the devel opnent of forjnul &ions forythé' treatnent, prevention or
managenment of CNS di seases. 2@2. 3Treat nent ©f Neurol ogi cal Disorders
Serotonin, i.e s known to play an inportant role in_the treatnent

., JO-HT, i v p )
of various GNSSAf Eeraersiraffe Hyths feaiment. preyenton. o5 Brgegsmant egficcseept or s
provi dey; R d IRos bABL Yﬂ%ﬁ?@ﬁsséﬁér%rs %%ﬁﬂlikél@&dﬁ' ik ‘W@%g%fﬁ. iqch he brain.
These receptors are | ocated presynaptically 1n the rap nucl el where they
f unct i ahiscaderautcbrdecleptaor wottlimnitadho blcprdskien fnoodhdis@Bems axadty Bisbflerseur ons.

5-HT1A receptors are al so J.ocated postsypaptjcally in cortjcol.inmbic regions
Thore TREGBILHR G Bt gt e PR i et bR s Sl hRuoT o § e Tom

of trealiipMsWM th selective serotonin reuptake inhibitors (SSRIs) or
serot oni n norepi nephrine reuptake inhibitors (SNRIs), the 5-HT1A

aut or ecept orgs, ar i qﬂ&&n = eading to a reduction in 5-HT
neur onal fif?ng.q%gﬁéggl 0 @ngﬁcﬁggg%nent conti nues, however, 5-HT1A
aut or ecept orWh3bbeapstallide semsotphaed] potenidal tshied farmis g a pbbinwictytidak r est or ed.

Thi s adaptive, ch e.is believed to cantribute, at .least in part, to the
del ay i%R@PPP%H’@@%%@%EW@WH@NQIrgulflﬁltef“rogg’toflﬁ%} SOlfy otlte FeamBPRgHtcal

di sorders. WD 2011/ 069032PCT/ US2010/ 058831 Therefore, a need exists
for the treatnent, prevention, or managenent of various neurol ogi cal

di sorders, wherein the desensitization of 5-HT receptors may be m nim zed
and the increase in 5-HT neuronal firing my be maintained. 5 3. SUMVARY
Provi ded herein are pharmaceutical conpositions conprising
transnorsertraline, salts and pol ynorphic forns of transnorsertraline,
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15 mandel ate and pyro gl utanate. In one enbodi ment, the salt is the
hydrochl oride salt. In one enbodi nent, the hydrochloride salt of

t ransnor swotodldéms2i s an anhydrous solid. | n another enipotiusee/,os¢she
hydrochl ori de salt of transnorsertraline exists as a nonohydrate. In one

enbodi nent, the transnorsertraline hydrochl orjde

(1R, 45)8935%9@1.%6? SerFEdy o g‘%ﬁ%%&ﬁ%@g epggound ig the absence of other

(1R, 49)coldrRbRds-Wadichy ShekY Qﬁ%%_@ﬂﬁbéﬂa& chysiiftic RAEARNY HaQpbrenf@PNLMR| €nam ne
hydrochl ori de. 1 n another” enbodi nent, thHe transnorsertialine hydrochloride
is (1S aR) fromdhsplansmenomd i prayhyhooh vdieradie muitipde threq-digiensional

, 4R) -trans- 4- 4-.di chl or enyl)- 1 ,4-tetr dro- 1s t hal] enam ne
hya octirBREgR S B O BNS et eGP e s B kTNt ng o
MBN3gi NG/ A0 ChemGah of DHSQ(B0F SSONMMW s L Afhyaddyl ni stering to a subj ect
(e.g., patient) a fornulation, salt or polynorph of transnorsertraline as
di scl osed heYadiddormgsnch s splisatrysfpkiormeese. t Ivdymemhicerny el eampmdvent ed, or
manage t. t i rel i i i in
ol soanargtn' kRt LGN £ Bl e ALREH, SoHE HowsBREE U o, o
of tr arfsdeabsléry} anall donpréssibd by ad thcrvogipptitdlad Welt admibe Rafectycahdwiffidhco € dawg nor e
addi tional therapeutic agents, or pharnmaceutically acceptable salts,

sol vat ggoduysfs 1&8@5 edthssrpweuRt dicsof 2. Knppni kppdeky phy OFEIRES Fig. | A
illgstgﬁbg% She crystal habit of anhydrous transnorsertraline

hydroch oriéé. Fig. 1B illustrates the crystal habit of transnorsertraline
hydr ochl or i déhenompotiyateatf studiFing. poRmdrbhstvastrelersched bgltbeitat el riXRPDr pat t er n

of anh us transnorstertraline hydrochl oride. Figqg. i|]ustrat t he
expor | T BOUSRROBTSIE Hich "6 Ry iSO HGreelsd: ot b SHpE SIS | de.
Fig. 4 ﬁrbdh_}é% Wa@la%ﬁcﬁé%?%hﬂﬂﬂﬁﬁidﬂba@&f 'Bftatlﬁﬁmr&‘v\é 1ds§ 3818HIQ %Iﬂ&?l@iﬂ the

hydrochloride. Fig. ustrates the cal cul ated XRPD pattern o
t r ans ndpgngatiorahdcnssithied tlorwithdradel afdhobpdnettieom Hiegnargeti untilig traat es t he

experi nent.al PD pattern of transnors traline. hydroch] orjde 1

rorohy dpdyengogmapiod il B peishiRa Hekroen: GRapPEA Or Bhe P eetReral i ne
hydr ochpar i(deogyarmiysr7at ®hud it prépdratich 3f¥pli€ 8drmisd-6F g}BzﬁtQﬂ%bﬂQ{o@fﬂl e
transnorsertraline h drochJoriJ% 1 ng Tablets of exanple 6.27. 15Fig. 9 is
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t r ans ndbasilhtiédsi foethe niehingas, ppéventidn ogmemupposht ofallsS distiset.he salts 20 and
pol ynorphic fornms, and nethods for their use for the treatnment of CNS

di 9@ases, i k3 udin@atifBi@INQ@RolobitaPDRofdr9di ment, provi ded herein are
st abl e pharnaceutical conpositions and/or formnul ations of

t r ansnor ser tYCEPRIA, i ¢r S-BlIp Helmeadda layan inpasertgoledn chastagatmert of gRyjeitse

t her eof n i t tapl ¢ eut : L and/ or
for mul agihg rcligsoodfe?gg& @Pﬁgﬁgﬁ%gﬁﬁa Sﬁ%@%@r}%g?geg% tggsglrf) ﬁlggggg%ﬁé&g&) by wei ght
of a cangbumdmabr éatrolling I-HT)release in the baimnticbereceprondireoitedt he st abl e

pharmaceutical conpositions and/or forpul ati ons of transnorsertral.ine
conpr i Jucyyaariicaly i te serhenuslsy whenedhsy uRghPnAssutoraspsys Wenbit th fidng onpound

Of 2501 Mo GLArT poubng. 5 HT, RROLARES HERRYIER okl HhiBRlFinRRAIRABH | cal

conposi tions an ormulatio transnorsert ne “‘conpri se less than
about 4%gibys wherghlicyoflscciredpauints ativitp ofitHERD idurodns. ANHRNHRti{tionlof treatment | n

anot her enbodi.nment, the stapl e phar tical conposit.ions. and/ or
Formt ot FEHSStE Srbiotrrshaars mah s SR S BReT FHEHNSIRE TSI | oss
t han fitlﬁhibitéﬁforgQNRmi @591, CReLPEEs 8 LavdRYd By §JHT Jeading to al Rd@MBh MET

enbodi nment , e stabl e pharmaceutical conpositions and/or fornul ations of

t r ansnor-Bdrepeinahiriep nfys SEBI pieSNR1 treatmabiotentiggesbhowmicyi-HdiA autersognsensd of

f or,nul 1) ,and .l.ess t han about .4% by wei ght. of .conpounds .of fornula
(PEB) ettt dROENLES AR AERR R st imnR i TR RIS S bl s
and/ or dogfriButcdbi I@AE in part, to the delay in efficacy of SSRIs and SNRIs in treating various

neurological disorders.



of transnorsertraline conprise |less than about 1.5% by wei ght of a conpound
of fornmula (11) and | ess than about 2% by wei ght of conpounds of fornula
(rrry. WO 2011/d6m3anot her enbodi ment, the stabl e phar maeemtusealo/058831
conposi tions and/or formul ati ons of transnorsertraline conprise |ess than

| ess than a % ht _.each of the comp ounds 150f forrnulae (11) and
(1. bﬁ1 E@FﬁﬁF%e “é‘g%%@rﬁﬁff%atm%tt WB&? 198i AJHHERYHIP r}CzLélfﬁ’S}Olb%lrt| cul ar
theory ,neh;olbgﬁcatr%m?dé%p V&Ha?etm %Heedegaﬁn&m of s-Har @ fort hla) RMRinAAGUERR Of
transnorsertraline formed by the deconposition of transSnorsertaline in a
phar madbketricecabe wosHencioma] fisngymay dectmadphteincd.i n t he presence of mannose.

20l n certain enbodi nents, w thout being bound to any particular theory, it
is believed that the conpounds of formula (I11) are oxidative deconposition
product3s of s{gmggrysertral ine fornmed by the deconposition of
transnorsertaline in a pharmaceutical dosage form e.g., a tablet, in the
presence of PdPYEIéPd:h@ImnpﬂﬁQ)BWéﬂ’(t@a]giommsmA% compyistrestramsperseveline, selise
stabl e r

25i mre |at e r e Itélg (ef ossogq}egl%?ﬂoﬁrérﬁ%am%’ 81%11%8%?10 %1?5&' e%gcﬁ IPOI%QW hg S%1ttsabl e
phar macsdtpobahorpoirPoreis] aMembdy'fodeleblnﬁ,ee“bmthaheaﬂnrenaommrd@deh@@, rel ease
dosage form ILn one enbodi nent, the pharnmaceutical conposition

conpr i dBYuding depissd¥r-tral i ne, or a phar maceutically acceptable salt or
soljgat e thery

010 bea0sonitne BBl RRE s st tih %enﬁibﬁgpgﬁg%%gwn%ﬁﬁgno S0 uti cal
conposifoimulatanprfitmesiorseand mos eer plraahaceaticaly @cgharlosd et sot\altd the@otf ept abl e

salt or solvate thereof, and at st .about . 5 % 20% 3Q0% % 50%
60% 70% 809%™ %ergmm@%/gmw%?%@é ISg49jt 05%%8119@%“ 766 PCt%g%‘y wei ght
of mannh¢ GlouPordtingf hy@loBhBRAE, NeEaRMPAHAIRRBosy faRe LRDARIBGS *ﬂlﬂec al
conpositi6n conprisés transnorsertraline, or a pharmaceutically acceptable
sal t orfueraathediohameidt, masae.mame L iosphate, swesirath deiarteate, D-taeate, S-

gr maceut(# fczagl cog}g%él tion conprises transnorsertraline, or a

Prad BHACRIS 0 IYCQEBPERI% salt or solvate thereof, and at |east about 5%
0% 20%  30%oné Cftbodaknt, @%8alt A9 Ue HAMGChRRie sA0 %in &ﬂe%nb%&%erﬁ&% 94% 95%

96% 97% or 98% by wei ght of 10mannitol . In one embodi ment, prOV| ded

her ei n hysroghlrigesalt phissnsaersentialing iseampbydronsoswlighile Anethermmbodiment, the

transn ble salt or solvate

t her eo?{y%% hf&njéiﬁ%gh Of{ralgsﬁ%?gt{t%ﬁ &lhgg%%l&&ﬁgfmgeutl cal conposition

cont ai ns | eda ohbambabigitht, thd frghshorsadpalibhe Hﬂﬁocﬁﬁl@‘ldﬁ is (ER\AS B eapaorsiffdling of
manni taol . 1 n anot her errb?dl ment e stable 155har maceuti cal conposition

Codbh! DivdrasBlomingtt dbBUR STt Aot GBBtapha) [Fo b 658 por ™00 o
manni t cHa rﬁﬁwﬂﬁﬂf;ﬁ%ﬁgﬁﬁﬂﬁﬁhg‘em anottﬂ%g gﬁﬁoﬁgih?e t?@rﬁﬁ&rsét‘ﬁ% 1né3ﬁ’§H?Qc°HI(§1‘1d%n

contains less t out tgto a mannose per ng o

manni t ab (19, 4R)ammtsherrserelﬂhmdhyrhru¢hlomdﬁez st aly, @pm%@e@dlohwrommnpk)m ti on
contains,lLess u 0 O [tg of mannose per 100 ngy of
manni t2]12514rf[eté?'}8’?15‘?§3 H%tgéll {ﬁg‘ﬂlpe %i—? E]PHﬁ?e phar maceuti cal 20 conposition
contains Ie8§1s& Bﬁﬂl&la%%elﬁgre[rﬁ&h&ds df@&ﬁu@%@b@%g otmhragif nRNGQs/ per 100
ng of mannitol | n one enbodi nment, Pprovid herein are pharnaceuti cal
corPosidisasers edmpising edmintiringfton sabjettdast, paboni} a Srmylationutalt3n weeks. | n
anot her nbod gsi,tions,.are s t eppe tur of betvveen
Sbout - R5TEngoh I Bpenbf e R a5 GG R N fostlyy Jrb B HE GRS

anot hertrpdaoghicidnéd, ok hﬁn@%&ﬂl@/&hé R dabovedcdlcei@bredlcb@TiRe ruati@tﬁﬂ? h@tfenbe'[ ween
about 20 C to about 50 C for at |east about 5 to about 30 weeks at a

rel ati vesemiigicdi ty of between about 35% and about 85% I n anot her
enbodi nment , i Al t he
conbi nat 1 on 15F Shsz o B 6 b GOTRP Bt bR AN R R R L et
cornai ngliministea 1geambﬁia36n withrons oo mageadditiorfat therapbatitt adentsporabout 30 weeks,

at a tenperature of between about 20 C to about 50 and at a relative
huni di t aHFaOSE“tl%élé‘ﬁc%Fd’é?\:ﬁ ¢ b, SOhtatp T CraB9pmers hederd| ed package, |ess than

about 0. 05% nmannose rel ative to the weight of mannitol. In another
enbodi ngnt, BRIk m(ycqgﬁ)m@)ﬁ OF FROURER4 wWeeks. I n anot her enbodi nent, said
tenperature i s about C. In another enbodi nent, said tenperature is about

40 C. In an&lgeerWDSE@ttS_ﬁ@@MIh@mt B200r 5 888snosseodinaemtiiocklerider el at i ve
hum dity is about 65% In another enbodinent, said relative humdity is
about 75% In another enbodi ment, the phar maceut i cal conposi tion contains
or generates |ess than about O. 02% of- drannose; or |ess than about 0.01% of
mannose relative to the weight of mannitol. 5In one enbodi nent, the
pharmaceutical conposition further conprises magnesi um stearate, calcium
stearate ZI nc stearate or stearl c aC| d In one enbodl ment, the
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WO 2011/ 069032PCT/ US2010/ 058831 tabl et nay be prepared at a 0.5, 1.0 or 2.0
ng strength of transnorsertraline. The tablet may be prepared as a 100,

150, 200 wo 28006map2wei ght tabl et. I n certain enbodCwaIseL0/058831
mannitol used in the preparation of the conpositions provided herein is

FRAC: L S R R
Al'so provi dgdgherRimaitbSihe C?Feﬁlfa&fa otpd %Tafﬁérﬁio%ﬂtgydfr&% Sk Ak tali¥e Of @n

exci pient or conbination of excipients for use’in a transnorsertraline
f or nul dtydeoehppridei ded herein. I n one enbodi nent, the nethod conprises the

determ nati of .the | evel of.man Ln sanpl.e of 10 mannitol. or a
manni tol - cortigr hi S F e Eiext RN oo e defup AT RS, mannose
i n manniydedchRfrideess than or equal to about 0.1% by wei ght indicates
suitability for use in a stable transnorsertraline formulation. |n another

enmbodi ment , g eilustraes g GHOEREP flisgraaneli anby digps frassgorskrgiialgie hygirshlarisleabout
0. 05% by weight< jindi ' i ' -
tranonor ser t HASRER BF FRUARARES Bl tF Eah ol ARy droshigridst annose
i n mannhéhydfatd. ess than or equal to about 0.02% by wei ght indicates
suitability for use in a stable transnorsertraline fornul ation. ] In
anot her enbdtgneHiustraes Bg erPGIMEntH RID pptter g HavsnoRptsrEARS BIdreahlarides t han
or 19aughoidpvaRaut 0.01% by wei ght indicates suitability for use in a stable
transnor%er?fa??ne formul ation. 20In one enbodi nent, the nethod of

det er m ni ng Kipe7 1lsedtcothe ORIAGS diapranmeafitrinsndrsortrainmapddotidbridont ai ni ng
formul ati on provi ded herein conprises the use of a HPLC (high pressure
quuid’%ﬁ%ﬁwaagbraphy) instrument. In another enbodi nent, the HPLC

i nst runent qqug 1s%ec2pi%a1C}@P19@%h&%&@@ﬁn%ﬂ@ﬁ&brs@ﬁ%a@ﬁ%%drochloride 1 nl@_ anot her
t he net I | of

enbodi nment od of determ ning the |eve mannose i n mannitol 25

or a nekablatodtexempld M2hg fornul ati on provided herein conprises the use of
i h t h | O). id h i 0.4 | t. of
{r Afenor ser ik o ety 8 HPL S E ARG R TR eyl RS sShmeli de,

acetate 3L-nmal ate, besyl ate, benzoate, tosylate, fumarate, hydrobrom de,

mal eate, citrate, phosphate, succinate, L-tartrate, D-tartrate, S-nandel ate
and pyroglutamate. 30ln one enbodi nent, the salt is the hydrochloride salt.

In one enbod®FEMLEDRERCRIBIROYr i de salt of transnorsertraline is an
anhydr ous sdqgl jd i En ol i :

transnor ser tral Fed Pl Bl LA Unocb Bin S ARMPEME R BLRR s ¢ g
t r ansnandeotynadrpine fowyidrafeianardargetralie( bRt of makiag oompeoditi@lsiwieh the salts

hydrochl qri de, i.e., ) )

( 1%,045 %nﬁrpafvgnwlelg Tormgy gpl BFGBABIY theiruss far the freptmen( o GNE disggses,

2011/ 06R03&RCHEHSEIHO/ 058831 napht hal enam ne hydrochl oride. In another
enbodi nent, The transnorsertraline hydrochloride is

(1S, 4R) - t r ardsoe smbbdiaicnh préwdivddendio riakegble pharmaceutical compositions and/or

i.e.,( 4R) -trans-4- (3, 4-di chl or gpheny1l).-

5 5 AP et S oo R A G ASFTIEEIe Pt Qg BE Rt . ¢ he
hydrochl ori dg osakib8dintchd fisNQASe phirdlat&RichScod§fositohdhhd/off fofBulafioRVist er .

In one enbodi nent, the hydrochloride salt of transnorsertraline is the

cr V8t altranseoragitiglireagomprise less thap abewet by aicisvof a epraperpdraddennsle dd):sal t of
transnorsertraline anhydrate has an X-wayepowder diffraction pattern
conprising peaks at about 14.9, 17.8,, .o 23.3, 24.6 and 25.2 10degrees
20. I'n anot her enbodi nent, the hy ) ide salt of transnorsertraline
anhydrate has an X-ray powder dif on pattern further conprising peaks
at about 5.0 and 21.8 degrees 20. I n one enbodi nent, the
hydrochl ori de salt of transnorsertrafine anhydrate has a cal cul ated X-ray
powder diffraction pattern conprising-peaks at about 5.0, 15.0, 18.0, 19.5,
1522.0 23.5, 24.8 and 25.4 degrees 20, hased on data collected at about 173
K on a single crystal. . In e enbodi nent, the hydraochl oride. salt of

t ransnor ser tiPANPHE" %Wﬁ%tethﬁé?%&@%me&waﬂ GoRpRY iISARder formulatigns

di mensi MSinsRrsel@alfheRontrise Rsfthn about 11594 br Rss a aBit Q04 b :W%f?%t drand y =
90. 0. 20I'n anot her enbodi nent, the hydrochl oride salt of ¥ra snorsertraline
anhydr awepeasd ohermolal(B\i ng approxi nate unit cell di nensions when neasured
at about 173 K a = 16.83 A, b =5.23 A ¢ =19.06 A, a = 90.00, fi =
113.10 and y = 90.00. In another enbodi ment, the approximte unit cell

di mensi ons are: a = 16.834 A% =5.226 A, ¢ = 19.059 A a = 90. 00,
fi = 113.10 and y = 90.00. 25In one enbodi ment, the hydrochloride salt of
transnorsertraline anhydrate has the space group C2 (no. 5). I n one

enbodi ment, the hydrochloride salt of transnorsertraline anhydrate has a
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5about 20.9, 21.1 and 26.2 degrees 20. I n one enbodi nent, the
hydrochl oride salt of transnorsertraline nonohydrate has a cal cul ated X-ray
powder diworatwdeges2zpattern conpri sing peaks at about 12PCT/UB3010/058861 9,

17.9, 20.5, 21.0, 21.3, 23.6, 24.3, 26.3 and 27.2 degrees 20, based on data
col l ected at_about 150 K on single crystal. 10l n .one enbodi nent, the

hydr ochl or i d8 agaiher RO ARG StaDHT Rl RESCHEFHD ﬁ9@99%1%04§£§3?%30m&1¢m§ng

appr oxi JrataRsddctrAflel cofipFRORLOMER aBout 4% By feidht of donfholindSoffolmuld (A1): @ =
90.0, fi =90.1 and y =90.0. In another 'enbodi nent, the hydrochloride salt
of transnorsertraline nonohydrat#2has the fdl1 owi ng approxi mate unit cel

di mensi ons when neasured at 3 150 K™ 7.30 A, b =7.56 A c =
15.29 A, a = 90.00, fi = 90. 09y 002 | n anot her enbodi nent, the
approximate unit cell dinmensions &e: a =7 F“““A, b = 7.557 A ¢ = 15. 287
A a =90.00, fi =90.09 and y ) I n one enbodi nent, the
hydrochl ori de salt of transnors&ctrgline nondohydrate has the space group
P21 (no. 4). 20l n one enbodi ment¢ the hydrochl oride salt of
transnorsertral i ne nonohydrate has @ unit cell which contains two
transnorsertraline hydrochlorides (Z = 2). . I n one enbodi nent, the
hydr ochl or i d& aggfiher gRbadimerin e stabla Rliarmecchtied Ko Bpatibomandor daryilatipnst about
L- 450 GFnaddh- SO ALRYLABHORECI b 26NAL, Bl HERY A, wBRfENT I NG, Of
managi ng a neur ol ogi ca di'sorder conprising admnistering-to a patient a
t her apewhipoahdsyofdormpulepliiyl actical ly effective anmount of a
transnorsertraline hydrochl oride, or a pharnmaceutically cept abl e sol vate
or stereol sdR@POREHHbdIment, the sfEblsRhaBRkRsfiFAL HP@PB%IB%S&@g?%g‘E@P atjogs 5

met hod rahRALrglineRHBYAINL icdTthaR tbARMITbN G AnPEHE SbrRstindlor dhmRiidar _
conprising admnistering to a patient a conposition provided herein 30which
conpr i sad lessthmrabpett’o balwoglsof ppophyldacf faaiula/(IBj.f ect i ve anpbunt of a

trgnsnorsertraline or. a.pharpac ically acceptabl e.salt, salvate. or
st dbeoi somernghaPgprmoduRail (RSERY EhaaiRErTRoMRe et e liofr der i s
depr es sjfeRnsioRr@hirdliné@odRlik € ickSthah bBGRMYBL B AicifRbPa c8mPO@RIDLTBINALE AT
di sorder, chronic fatlgye syndrone, attention deficit disorder (ADD),

at t ent iaod lers fthani aboni e Laordightiof compeunge of foxmMB) (Il).est | ess | eg syndrone, WO
2011/ 069032RCT/ US2010/ OF 1.schizophrenia,. anxi . 0ob iV | sive
di sorder, polsg}:1 &gﬁrrrea |Ocd%§1§ I%étshé S?ﬁlbgeo& g?l ?Ceélté?f}s Sﬂgﬁg%@ nesca?ll(avoz fOi sug%“@%;?l (SAD) ,
pr emensifitadbnodyesipdl ici cdmpPOS tes4Than Pkl #ah abasad b fvesyiPidinet,th@compounds
neur.odegenerati ve di sease, manic conditions, dysthym c disorder,

cydPot WiPendis@Dded (bpesi ty, or substance abuse or dependency. 5ln one
enbodi nent, ' 1 il I : |, & :
therapeuticékpgmﬁﬁ%gggg y aék@%gwﬁ%ﬂgg%g@@;@g@%%%3ﬁ958$§g§ﬂ?hl%hmmd

t r ansnahaeahd¢ cahpovad b figrasild (IDrarpadivcted tlaesmeirsertadinafomaijdinycthe ve t her apy.

I n one enbodi nent, . the nmethod further conprises m ni steri 1o the

pat i entdeeaoma%%l%%aﬁtra@amrw@ﬁnﬁf%a@%r@ef%laﬁh dpSerrienT 46 AHORNIC one or
nore adgidchongd maflbye agents. 105. 1Definitions As used herein, and
unl ess otherw se indicated, the terns "treat,"” "treating" and "treatnment"
ref28r to t hdnerddncatbodmants, anthbutdreatg undfto anydpatader theorgi is orlebdicyedor  of

one or re s to soc] d wth the disease or disorder. In certain
enbod BT SRR RES RE T BRur Fmtpk Al 4G o TR B R dF ooy seni ng of ¢ he
di seasear@kndth&GRAGRS fofBsdiby thadicbsmpasith cfarddiédtaliad indpiRimaanatied] more
prophylactic or therapeutic agents to a subject with such a disease or

di sor dedosageforaneg ewtsbtitna thaspresanec pbdigslciuat plosplnte (reg. atimM ABSt rati on of a
conpound pr qvi 2] i r,. W thout L t.1onal | . nt,
artor the onbelE SmBEafichy it Pt Ritca Ploain BEAL bR e pBEH YEERE™
unl2@ss ipinhwlise-sdedsodosigt éskm.t he terms "prevent," "preventing” and

20" prevention” refer to.the Prevention of the onset, recurrence or spread
of a di seasdN@roBrsTRbRstimeny themtablrephsrmagsptical gampetionsHEPwded hercigrs ai n
embodi nEAt.ShbNEL- e o the treatnent with or adnmnistration of a
conpouﬁﬁ 6?36§Q§H& g%%#%,éﬁf% “or without other additional active conpound,
prior to thdnonsembodinsnnphopmrmpauticdchbaipbyitibo capiien tanaborsertsitinof ordi sease

or disorders pravided herein. The ter epconpass. the inhibitiqgn or

educt R u?%a@ﬁ?ﬁmﬁ%falwfewb%- BIP A ANGMEARL: xRt e comAROR i | f al
history of a disease in particular are candi dates for preventive regi nens
in certain enbodinents. In addition, patients who have a history of
recurring synptons are al so potentiarf%andidates for the prevention. In
this regard, the term"prevention" may be interchangeably used with the
term "prophylactic treatnent.” As used herein, and unl ess otherw se
specified, the terns "manage," "managi ng," and 30 "nmanagenent” refer to




10 therapy, reduces or avoids synptons or causes of di sease or disorder, or
enhances the therapeutic efficacy of another therapeutic agent. As
used her evo,20amg9e32l ess ot herw se specified, a "prophyl acriusadiopssstf ecti ve
anount” of a compound is an anount sufficient to prevent a disease or

di sorde reven itS recurrence. prophyl.actically effective anmount of
a conpdfa?tat)ﬁréﬁnee ErbadiAb oA P@S@h‘éeﬂl&&@é&t’tn@o 5%‘8°m%“%9héra6§noﬁ’?“8§t%a Hat i on

with ot anﬁQé%ﬂE&llyVH&bé“ﬂtatﬁé QM &es%l\%teoﬂh&%f’ laag b 1€aR8B&tI5Y4, '1'0% hgopBEY.ENt i ON
of the disease. Thé term "prophylactically effective amount"” can enconpass
an anmoulto,t306%, 60U 70%e 80y 83 %4l P0%r Dighayd245i B Ya94en Rakc 86%4 A& opr O8Pybwact i ¢
efflcadg qg gnothﬁ rogﬂﬁlactic agent. As used herein, and unless
ot her wi ‘$88 81 erm "subject” is defined herein to 20i ncl ude
ani gal s suc hnaﬁoﬂﬁ@q*mc%mbnctheq;haﬁnaceuﬁcanedmlbdsmdn%rﬂmsemmﬁt;@at&ﬁmg
humans), cows, shee goats, horses cats, rabbits, rats, mce and
the |i Wéanhhrrweetutaﬁc ageaptihlvealitas sobvats tgtm?%étld mgnpjtchy fraene embodimegt, used
hereln r stoa
rpouria® Bt ATt RoBot AR oRBE G i Rl SRR S R 1P
chem cealccesmzktﬂusaloch sdbptythticaf, avd af least Ab&iit 8B4, & 0eHIPS BOYpH0%I 50%) G0 at i on
prOV|ded herein does not significantly deconpose under normal nmanufacturing
or stora)g{e Oan i 89054’ I N, FEeddHer ¥, 95and 0inI HdLsoipidve PRiveieht Rl cat ed, the
ten® " Rhalh@eeutical ly acceptable salt” refers to salts prepared from
pharnaceutlcally accept abl e non-toxic acids, including inorganic acids and
organic aC|daonSammathnn@nﬂummiMXannﬂ$ﬁmmemhdeukaﬂkgaakmxmhdmomgdmic

30aci ds such as, but noE limt d to, tic, L% (gnthranlllcd
benzendSMFISH EiNSpIRGGRINC, - OB %}’F?ﬁ?‘t%ﬁ R accepi t@f FIvS therei 919 £ or i ¢,

fumari Cmarfn%P'\xﬂyerth HEQR{bFe ptgllrﬁhé’éﬁ'tleal c%ﬁb%ﬁﬁ@ﬂ b&ntaﬁ@le@&%ﬂdﬁ Qﬂbtﬁ 1 tggl pcidic,
hydrobrom c, hydrochloric, isethionic, lactic, maleic, malic (e.qg.

L- mal i aipoutmdifdeg ofongrmosg perS0fumglef mcl)mtOhehtmlné@u Efbadioen i &tablTN tric,
By BT e B BE s B PBE0  peB PRI G0 i sBE SRR EER T i .

s ul f ur i1©0 rh@bf @hhitoRC Irflaroghed embbdin@tht,akid Galsé bRargadeUdichBédn@ostioaCoflthins
p-tol uenesul fonic and the |ike. As used herein, and unl ess otherw se

i ndi catles thamabopk} e te ehapa f@11e9é AtesnescdsrpAUnE Oémwnueld Inepether or a salt
t her eof [
sampunt e eabirht SR ShER AL Eb AT AR s ARLaRHEN IAOUGRIE |
s ol ventug csfrw&tmase pdri©0 $ed vfahenni®l.alnndthat embodiment, 'ﬂi"testettﬂé ﬁlsamﬁoéutldalf orm"
"solid fornms” and related terns, when used herein refer to a physical form
cormPri quHg)Oﬁltla%ﬂlaﬁeé?etS? than gowr 1 01g50 lessithagy ahopt 5 o€ MapROSE PET | 8 merar qui d
or a gasgepugstate. Solid forms may be crystalline, anorphous, partially
crystalline and/or 10partially anorphous. The term"crystalline" and
related ter rinonsenhbbéineinn,prmhdaad hesad atapldersa:weiubealaompbs'timscxehichawponent or
pr oduct ns Ghat th B ce,  cofrpon nt o rod%J £ IS substanti aIIy
ryst alFAHRIORE! kit aPOH TR HBYUSRNPRST HE #RGHY SRIOBZEN. dhecompgSHHORg ks
Phar maceid @taal te ?bﬁﬂﬁ%fbel&%éh Bfbut 2@/9@(0 Rtk 56 b 16k at FaSt a%u%to Aot §d990)
The United 15States Pharmacopeia, 23" ed., 1843-1844 (1995). The term
" cr2yst avecker s anethe aneloglireehts the qemhesiéons arestabls at vtenipsraraiciobbstveey st al | i ne

nodi ficat i ri ubs di |.e- conpopent
cryst i e GRERE I BraaS AT RS B TP RERTES 0t ot
lim tedget\@@enmbw@o/paﬁd amltga%es hydrates, co-crystals and ot her nol ecul ar
conpl exes, as well as salts, solvates of salts 20hydrates of salts, other
mol ecul ar  cdmsnethescrabodimpnts whemthembrymasepies] @(Prep@@ton qompEisey mpppitol,

enbodi n e of
anor phgﬁgE otrn?[f%&%% /e%lpﬁ)et?]hge%lq%er 9051?%&%% c%f‘ %gseg?tne pé%ﬂ%l'@{]h grréeﬁr% m§ g crystal
f o3 ofgeaciatehsipam Et@rafgﬁ)fOICf@cﬁh abasutabto about B0 vadhisitat B%mpémute &%ctw@émmbodt%
about 5% _about 109% gut 15% abou&» 20% about 25%%/ab ut 30W about 35%

about 409 R58aut W55 6nd bt GPBRiBH W5tw s AboDEd Sy Hes 89 %k andl or
Ot her Csreéfl%{l] gackfag%,p%g?lganaa { (gbg%eﬁ?é:ﬂngﬁe I%Pa!tl%é t@ﬁt%'v%l%ht of manktdif qﬁ gﬁ'dth&r ystal

forms may nt physical properties such for exanple, nelting
t enper aﬁtrmhodﬂneﬂtem'ctst(mragé ussfonahous 34 wieeks. tinesothdi @Bbﬂdlﬂlamnsauateameammbos
vi brati onal s a ult of. .the arran e onf g natlon of the
ol ecul 90010 Rk ater Embid Hiens. Sid tqtrpd iR S R AQT EndBane Heiphy i cal
properties exhi bi ted by crystal forns affect pharnaceuti cal 30par aneters
such as storage stability, conpreSS|bﬁ11ty and density (inportant in
formul ati on and product manufacturing), and dissolution rate (an inportant
factor in bioavailability). Differences in stability can result from
changes in chem caI react|V|ty (e 9., differenti al oxi dat| on, such that a

N s o o o n o I N 1 Y o .._‘._I o



Techni ques for characterizing crystal forns and anorphous forns include,
but are not limted to, thermal gravinetric analysis (TG, differential
scanni ng wealort/oseisey (DSC), X-ray powder diffractonetryPCKXRIBR)10/05883g] e
crystal X-ray diffractonetry, vibrational spectroscopy, e.g., infrared (IR
and Raman spectroscopy, solid-state | ear netjc..20 resonance (NWR)
spect rwe%ﬂiﬁwwgfl@é‘gﬁ’@ ?{’%gg%‘t glﬁémB T ¢4 OWE?'[@%ng%UV&anni ng
el ect r oRiTi%Y RSGBRY7CPEM anofl B 6hbOMnkhY A LALARNY12DHpBUAGE boRbihYEr
anal ysis, particle size analysis (PSA), surface area analysis, solubility
st udi esgeaerdtediless dlantabowt G@20dioé mannose; or [Thsethaeabmsit 09dYyefonpimose topasivgtr phi c
form %Pd regil?tﬁrcgl te herein refer to a crystal form consisting of the
sane noledGl&; OB EE M -es and/ or ions as anot her crystal form 25 The term
" amgr phous, "[n"oafemBb@ksent, SR phardRstuliedl dbaPoligbMBurthe ok ﬂlagﬁ@gimhhat t he
subst ance, conponent or product in question is not substantially

cr yst alstapae.pelciun steptatte ding ptexrategr siariteget ilpane prbedmeal theenbodi nents, an
anor ph . Of tbally, f t her r phous
Forme. aaraReliol cdnBd g EAF R B AR SIS D 0 0 8% B 2% B0RoF s
subst arne, 3%yorc9a baiweighd 0fmadiesivab uiraidYcalalmistcadite, Amodéardtoor Qawdout 5%
about 10% about 15% about 20% about 25% about 30% about 35% about
40% ab6ltt 45% or about 50% of one or nore other anorphous forns and/or

crygtal forng WLt ¢ O LR kiAd1 bSitiod R P(ﬂﬁxfi i Bn
sub?t ance can Ogge]g'lg)t al ned aail nﬁnbelr@é C?P%?lﬁgds, hgsg n V\Sn%gi nC’t aoe a?ﬁ. Such
met hod$entoaite.d &y ofeudmardenerss the phatededtaal doeapdsitgn foethdr cok¥Prises at least

2011/ 069932PCT/ US2010/ 058831_c00l | ng.,, r api | t. cooling, solvent .

evapor 4Lt an 7o 4 & ol L pltar 15 ot 0L aieBhSt Slnksar BREogis nai ng,
cryo-grindi ng .as@ef érﬁl?c?cﬁm@ﬁt}’bl%gide&\%efé%?ﬂ_a LEhdbeuBH cHRpESSorP MG MIRe |
specified, the terns "about” and "approximately,"” when used in connection
W t h ddgasnorsartyalirtes or @ phagsiagduticpléy anptable salit ngsadite thescodf mannttiohposi ti on or
a dqsage. for. nea dose, anpunt [ i ght percent that is recognized by
thgge a%ﬂﬁﬂlﬁh'aﬁtvrgs}%iat?]lc alnﬁ S?‘ﬁ'é%?@f%%%&%ﬁ?i de a pharnacol ogi cal effect

equi val ent tig ahbibr @hbciiMest, hio9 et MeresPB G fhiaffad08& campolifion @mpMRirght

percent. Specifically, the terns "about” and "approxi mately,"” when used in
thi s commesarsergaiificefipt Bhamaceidiselly agesptable salt onkalypie thsegodelkto@iBthbn 159%

nore s £ .\ T hi 9 e i fi it hi % of 10t he

speci fﬁgﬁé%ooﬁéné@ﬂh@gﬂ%s%?gﬁh E)azér)%gdn{ofi &% LtchW/%lymgga é% herein, a crystal
formthat idn'aasthendmisddimeditt ¢ phafmavatittral asrdpaiticiadovgitised 50 toB8%6 by st al

| atti ce has %quantity of water and/or solvent in the crystal lattice which
i 5,200 n weehtat madrtieldi ments approximately near the linmit of detection, in

ot her enbodi ARREAL AR 8] Lim s i ok Ry, Ot her
enbodi ment s I%g%’%% mt%g%éﬁg\%h?ﬁ]e&lgﬁ%a% %@pd(}&%(gﬁo?‘g#s%;%%%@skore}ént and/ or
wat er iweciglteofenmansttal. | atti ce when nmeasured using a conventional solid-state
anal ytical technique,. e.g., t echni que described herein._JIn ain

o et s naRah GG bsdPiite ferrytccuicd Eamnpaae soumres RSP hbRe t ne
quant i tyeight oFdihitgNd/ or solvent in the crystal lattice is

thermogravi netric analysis. In other enbodinments, the solid-state

anadyti cal tleehathgquembmaentothgehemprcaeticaheorgpesiiian gongfrisomseio Widbyr sol vent
in the cr.%stt z%l | attice is Karl 20 Fischer analysis. In other enbodi nents, a
crystalwﬁflkt]' n8H0]i‘s "essentially free" of water and/or solvent in the
crystal |attlhe@acbadodintuankd ﬁhérﬁﬁcéﬁﬁbzﬁrcoﬁrgdéiﬁbn &0l Rl Whinphsihg | ess than
about 5% | ess than about 4% |ess than about 3% |ess than about 2% | ess
t han abEpsnorsgrtrplings o hpkrregetticalloagceptabls selh ansddpethepzogomanndiels talpan about

0.7% | 0.,.6% S 1 i e 0.4%
Vo ¢ 33t A8 BRAM Calhad Sl MO E bR Yol o9 LIRRRGH O 206
t hao aboeparéd 41%.51.0 6e2.0 odgdtrongihgdfitranfndrivetrdings tTak chesuid may be prepsredsed

herein, a crystalline_or ag:ﬁrphous formthat is "pure,” i.e., substantially
g

free ofinét!Q8r 130 ¢Q ar 3904 WHBHLABUECf or ns, contains | ess than about 10
percent by wi,gh 0 Ot R Rahdiehiti &l ¥ litidAEs QMtatATRRLRIPNS o OF M
preferably Iesas tﬁar?lgcg%at 5 peprgent ;/ We(?&1 tS of 8nea or rrgﬁse ogher

cryst alttanseorsartralnmy; pho plsarfacenticatby eccppteblesalb bysdless thchef, radponitpl, 32180 per cent

by wei ght. of on r re other crystalli anor phous form t

o ef or a1y S Al O AESSERERETHY Do GRS G GHEOBEd Ao e The
crystalline or anorphous form As used herein and unl ess otherw se

i ndi cated, a conposition that is "substanti al | y free" of a conpound neans
that the conposition contains |ess than about 20 percent by weight, nore
preferably | ess than about 10 percent by weight, even nore preferably |ess
t han WD 2011/ 069032PCT/ US2010/ 058831 about 5 percent by wei ght, and nost
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As used herein, and unless otherw se specified, the term"pain" refers to
an 10unpl easant sensory and enotional experience. The term"pain," as used
her ei n, rwbensl/t6o03al | cat egories of pain, including pai RCThERol0S5I88ECri bed
in ternms of stimulus or nerve response e.g., somatic pain (norrral nerve

response to a poxious stipul usg) neur opat ain bno response of
a inj Lriakieigpas b BBty éh%@?ﬁﬁ ‘rbaryg SEenedh rtﬁ«tﬁ%@%ﬁ ﬁbex PRIgEM R hput ) ;
pai n t hatyrkshr&PELORI0, 156 zt)@rasp%@htgywelghtqablephronl c pain and acute pain;

pai n that I's 15categorized in terns of its severity, e.g., mld, rmderate
or severe; dndepanrmbodimdnss, thegyapitohusd imthegweparatopn of til swaEsitonat e or

syndr one pai n, cancer pain, AIDS pain, arthropathy,

m grai rPéOVLﬁ?‘?%ééthﬁ%t’e% EE%(F cardi ac i schaeni a, and diabetic peripheral
neuropat hi ¢ [a@kRain S8BHodBudits, tﬂé%bﬂiuﬁpﬂa&h%[ycaﬁlt@ths%a iPthelpaéREarRh ol ci ne,
pp. 93-98 (WIlson et al., eds., 12th ed. 1991); Wllians et al., J. Med.
Chem @mppmemnmsld@mg@)nls:!’@meh n each incorporated by ref erence in
their entire ‘P S I 0 n, dual
mechani sm pa}rlﬁo Ly ?%Q hete%n i”‘sc alﬁtetﬂ?&i% dét&‘rﬁlﬁﬁlgqg@ sdﬂaéff 81;6 alt,neéﬁ%ﬁ%{etﬂ%t

hyper pajohibinatidy 9€ sidiptsnta forarsd iy nen@bgaeﬁraame Ifasmada:hotn I@nvldwlecrélar i opai n”

i ncludes pain resulti n%é{ rom dysfunction of the nervous system organic
pai n steatkedimenis the methodqonprisey thF dsfeupivation offbe ieyshemenness i asennioesi bl e
corpgon Iﬁﬁtﬂ%p& asfngtnﬁﬂﬂ cgﬁﬁﬁ% ﬁ)%ylaﬁﬁn %?de'd%ere%? 'V\';Hetrélﬁlta?gielp)ff ﬁgnnose .
identifia esion In any pafrt o ePnervous system The term "somatic
pai n, " iasnanggol dfdessitimn o"r@fleztlsto tloowa Onléf g tw et wiedi capsspaitslalityofoaustaoxiaous

sti mul us uch as m}ggg |l ness, e.g., trauma, burn, infection,

i nf | anmid eo‘?ianSB?rSﬁit nsfo 845 such as cancer, and includes both
cutaneous palh'&n&tﬁetgembé‘dﬁxl@nt é%%i@f innoSd ﬂltmﬁjrﬁﬁﬂoygﬂ])assatﬁgn Yi SR8l @labBad N
(e.g., organ derived). he term "neuropathic pain," as used herein,
refers @Q@5% blwe‘t@eghiqeheedwugabmw iof usreinracitabdg gaisnooatiatino frgmukdionr esul t f r om

damage to t e nervous ermal so refe ain resplti from
"OTESy 1o ontaShirmeaiBtar kR Bt R GLAE b PRI bk o

and frmﬂ&%&w&gmmc@& JulebiNBr 6O USe B YSHHM triiiabReitAbn® &irfubitibgn occur s or
persists wthout an obvjous noxious input. This includes pain related to

peripheral raanehear ¢embadimentye jqvebef a il 26 MENDETGR PROTRISE dass lpBgg3quEent r al

| ud
G abot 1 RSREZe Ry SEIRE AR logRah B RSB, O i,

DN, DPNormuilafi¥NP) , post herpetic neuralgia (PHN), and trigem nal neural g| a
(TAY) . Central neuro athic pain, involving damage to the brain or spinal
cord, can odB@ReFBy P@%@ﬁ@ the methad Oésttﬁlamneartaenfeﬁfm JANBQInABANAIPLAA ¢ of
mul tipl %&E t of
pain t hrg%ﬁgd?gE%%ﬁtngt elétll(?tdc ud@g& ?ﬁ%ﬁi&ﬂ% %}{sn%h? |%(S)énch ﬁggttg‘ ht h?sgﬁrgal n

i ncl uddtqulud.ld:hremnetogmphy) imstredertto, In paothef erobodimemtothatHi [aC tmtmmentpal n,

H V/ Al DS i nduced anto ain, and conpl ex regional pain

syndr orf&! pf‘ﬁ%”t%qr q’%é)g n?a‘iﬁ‘s%g the comon clinical features of

neur opat hi ¢ Iaahahépaﬂsddﬂdbngthe%ah&péf detéﬂntﬁﬂg i lowe B§ﬁfaﬁnds@§1§ mafhit@dyni a
(non-noxi ous stimuli produce pain), eral gesia and hyperpathia (del ayed
perkée ptqr@rmarmtmhmnt@mlngafnumdammt rtrbwdf:tl gﬁ@@l@@‘mr@ﬁ% thepa¢ of io8 of ten a

conbi nay ion tof Q&iptl ve and neuropathic types, for exanple, nmechanical
spi nal DERHEHEP y ‘ul opat hy or nyel opathy. As used herein, and unl ess

ot herwi se speEb hicatedthRecih BraRaltadf tiabsrdalciralinefselested Brobhlic Jg&n@rdasatlstmg
predi cted phy5| ol ogi cal response to a noxious chem cal, thermal or

mechani % Aydechleridasiceipsi Eanalytcabasylaicaberronics tosylaigalimasate, hydeehipmsle, t r auma

and di i

appr opr Apae: dab PRI TE bl TR, SR Ry AR B R e e

i nj30ry. The Ihehmeﬁﬂbsdmreaf elicssaltds fei hydwdthiinide Salainke elmboahnmtt tder ati on or

sudden o 20As used her ei n and un s otherw se specified, the term
"chronily f%iihmdeﬁélé féareegrseﬁré lbatSﬁnaeEYffrPPw lidp Ilaawtge qmhodEnet the sor der s,

for ex | ammat ory di seases such as

rheumﬁgag&gtﬁ????gfﬁms?%ﬁ%%ﬁg?%ﬁﬁgaé:g%%ﬁ%rrge%t han about six nmonths. In

addi ti on, t He onpembedimengfthatinmsnoserpaline mpdrodidorticsip( GhdS i-ramavscttalinhe

intensity of the noxiqu timylys ar und rlyi p ess, The termal so 25
refers lt%roﬁ&toﬁl s’ '13143(3-%%*1?%-(3,4(;%%1{1{0@ ﬁb?ge;ri%g‘iaﬁb%t?d that persists
beyond resol ution of an underlying disorder or healing of an injury, and
that is often nore intense than the u'ﬁgd'erlyi ng process would predict. It
may be subject to frequent recurrence. As used herein, and unl ess

ot herw se specified, the term"inflammtory pain” is pain in response to
tlssue |nj ury and the resultlng |nflanmatory process. Ianarrmatory pai n

o o T T o



As used herein, and unless otherw se specified, the term "hyperesthesia"
refers to 15increased sensitivity to stinulation, excluding the speci al
senses. WO ?2011/08303ased herein, and unl ess ot herw se spe@cCTitsd)10/bs83t er m
"hyper pathia" refers to a painful syndrome characterized by an abnormally

pai nful reaction. t stimylus, especially a repetitive stinmulyus, as well
as an i'HE _a@gﬁntnﬁ%a@waﬁf&%tf tse ew?omqq_t, 444 %Wﬂ?ré?ﬁrﬁb%f‘e%@?%%fﬁ%
hyper a!ig?ﬁs,ﬁ{)-ﬁénsﬁb{@&%ﬁahﬁéhﬁdro_ 6i5d! 3 8d(IRSATE) Ransafl ARl BRBoRhGHW se
specified, the term"dysesthesia” refers to an unpleasant abnofrnm

sensat i loh} . dvihetihelro-4d pephthalenausino hydipokledde.l n certai n enbodi nent s,
d t hesi a . include h I i d, al I a. . . As LN, d
Grseot oSl o RS BB RAL BRSO MR Goeeamine SR TR 20

resgonsgaté0 a stinulus that is normally painful. It reflects increased pain
on 25suprat hreshold stinul ation. . As used herein, and unl ess

ot her wi se spgaent cedodimeat, il hydreghlayeeriali of fransapssertenlipgithe gerstaing st i nul us
t hat dqﬁﬁ 9% normal |y provoke pain. As used herein, and unl ess
othermﬁseyspeCified, the term "Di abetic Peripheral Neuropathic Pain"

(DPNP) , al sdnoat ketlodinghe thehyteothdgrade vt oDMamdnotheibdiht antpeiratphey & X-
30neuropathy), refers to chroni ¢ pain caused by neuropathy associated with
di abet d8Y peiviigrididractipmpaticar eprapT iR BFHka £ Ahubt -?)Iﬂl\ng’ilg-zpagﬁ’%4-61311‘?16512@ in
L Nqf eqfeetdiaby CAMfc R BOARRIL AL 1 ARbhI R O B no RO QAo DUt al so
as severg ac ing pain. Less cormonly, patients nay describe t pai n as

i t chi nchas hedi-raggowaler diffcgctian tpattrh dottieer cdmpripap peakayat bisowr © doampatied by
aIIodyg{a ang hyper al gesi a and an absence of synptons, such as nunbness.

As usedBEFETH, " and unl ess ot herwi se specified, the term "Post-Herpetic

Neur al gi 2", 18loa@ cABbligtnt, ARSHREMESride s%ﬁ‘é'f%ﬁﬂnﬁrs@ﬁﬁ%te‘ anﬁ}{%ifr@c_é ﬁa% Qb; gai nf ul

condition affecting nerve fibers and skin. Wthout beinglimte
part i cudaboulatdsediryy powdérsliffracomppittsat caomprifingpdakg htesbouts.8ebiohd 8dutlBSeak of

h ' ' ich, initiall hi ck . BAs
A s P R e e
pai n" reyg4ls to peripheral neuropathic pain as a result of cancer, and can

be caused directly by infiltration or conpression of a nerve by a tunor, or
i ndi rectly By opareepdineahthehidsodileitiesslt of dpatomsrtrahiae apiydase hahidgot her apy
(chenot - r N used herein, and unl ess otherw se
specifﬂ§g§ﬁﬁ%éhﬁg%§§&ﬁﬂ€#ﬂﬁg perpgﬁzral 10 neuropat hy" or "H V/ Al DS

rel ated neuropat B, trefark, ¢-o1perd,phenalocngunopat md caoseel by H V/ Al DS,
such as acute or chroni¢ inflannatoL%,denyelinating neyr opat hy (Al DP and

al B, respediidpethyyembodigent thgdygrachioride stlt ofdtpnspeipiralinsinby diage s the si de
ef fect r : i vy rand unl ess

ot hermfgfelog{g%%??#% ,attE %Ientttc g?ﬁ%nwﬁ%/%ﬁ% g%%ﬁ%%%%?%!}%%ﬂ I?gf%r s to pain

appeari ng t a<o6md3 i, brm HB2 e canl BOPAt at-ed.00%B =d8d 0f ende= 9PI&At om | i nb
pain can al so occur in |l.inbs follow n aralysis (e.qg., follow ng spina
Pord i i ury)in aoSREEBIMATRS: s eAporands B Py TRt nat ure. s used
herein, and junlggss At Ber swseAspedifisedi, 4-heotwr m = 113 9¢Mnaa!= desral gi a
(TN)" refers to a disorder of the fifth cranial (trigem nal) nerve that
caddes epi sddesc gmbodiment, dhesleydrechddrisiersglt of trewtnpisertehioe knhyidkaie pad thei n t he
areas of the face where the branches of the nerve are distributed (Ilips,
eyes, Ne&e, el ﬁgﬂm?§pehead, upper jaw, and lower jaw). It is also known as
the "sui ci dgn@nsemd8diment, the hydschiGiedt saR o€ transndf@rttiling ashylr41€ hid £ 8nit
specified, the term"Conpl ex Regional Pain Syndrome (CRPS)," fornmerly known
as Ref |6} vdyehpeaniring Pupyansnersaifralirshydrogldpades (€= - 25chr oni ¢ pai n condi ti on
whose key s IS 1 i i i fi- por i o the
coverity o DRa FrbGeGRAL M AHE AN of ol BnDaRRAGI A D, es The
t el enkasipastdsut ypg cin CRPS, whi ch i ncl udes conditions caused by tissue
injury other than peripheral nerve, and type 2 CRPS, in which the syndrone
i s provoked IB?“%EF@Pdlﬁ@PQéhq dehffor cﬁalt§¥ BRRersTEERg Y %@Oegwéa%t@i a. 30As
used her ei N 1n3fekpbiAGs ALASIHMIS Bt RRELE L Afr HiRndSEiRIiLd BoRIHAIALR" T of ers
to a chronic condition characterized by dlf?use or specific muscle, joint,
or bonerps#dlhpe.al ong with fatigue and a range of other synptons. Previously,
fi bromnyal gi a was known by ot her nanmes such as fibrositis, chronic nuscle
pai n syndrone, psychogenic rheumati sm and tension nyal gias. WO

2011/ 069032PCT/ US2010/ 058831 As used herein, and unless otherw se
specified, the term "convul sion" refers to a neur ol ogi cal disorder and is
used i nterchangeably with "seizure," although there are many types of

sei zure, sonme of which have subtle or mld synptons instead of convul sions.
Sei zures of all types may be caused by di sorgani zed and sudden el ectri cal

o e o o o



25w th nul tiple oxidation products. These excipients are di basic cal cium
phosphat e di hydrate, m crocrystalline cellul ose, sodiumstarch glycolate,
magnesi urweterr@mp@2 as wel |l as ot her excipients that ar@cCriusedp/ 05833t he
coating of these tablets. See Physician's Desk Reference entry for ZoloftO

(sertraline). Therefore, certain. di.nment s . exci pjepts mannitol or
xylitol may B@na§@§ %meat hstqrﬁ%\%wﬂq%e%@f)@éﬁﬁwogsae FpRoRYEptsihan e (e. g.

| act OSEX Qhy ?&J«Iéﬂ Id%%%tldﬂ‘pa@t”eﬁ?éorﬁ&s&ﬂ%e%@at%‘%utsltzap'1'3'0t Y6 <8f 1”? E'ezo 4,234,

t ransnor ser I 1 ne conpositions provid herei n. The (se of sacchari des

ot her tXMahandehhl ticgreesr%x yih Ian@thermrmmfuresntd@g rhadlmhlond@ﬁalmfatramwmrtr@lme VO

2011/ 0690 S201Q/ 058831, ¢ ositions co transnors aI i ne or
2 phar JRCBVTES 1 A caRe BT SANEC s BARTSE s AEHBErom PSR Rt

enbgdi mBBH120.9,08 . IPhRIr L gitlréG@p. conposi tions provided herein corrprl se 10 to
98 % by wei 3ht of mannitol or xylitol. In other enbodinments, additional

exci pi ents uUsede erbgdineat, ;ﬁhﬁahm@@mfid%ﬂalt@éﬁﬁ@%@fﬁeﬁfﬁémpﬂmﬁphﬁ&aﬂ@élﬂ&ﬂn may
| ud
ot ear araCHRREX AT BOSRD Bifrach o BRECARE I BOR Ll ERL A0, 1HRETER At b o

w th trangnrenset 8r28.6,15,3,06. %mlﬁrzmmﬁslmalbdsyd at deplealddceedsalabsutdis030!1 vat es
t hereof, such that t hese exci pients, in addition to mannitol and xylitol,
are pr &gy yiegle cndtahul ati ons conprising transnorsertraline, or a

Phapmaceut i Galohy ABGARIARLE: RAkGIRide §QﬁQ,Ivaﬁﬁ%rs%pﬁﬁqlﬁel}nonaegdramagﬁ@ pi ents
descri bed above may be prepared according t e tollowm ng processes

Bl ends fbhowmgppptoatmitonniical domsnsoast ai ni ng transnorsertraline or a

eing o prodosd S & KRR AR T ananchdtr Rl e Ryarothrobie 18 firat bl ended

with talc; tiiafotkbXedHb&litsnd RN foo‘%ﬁgﬁqe Wt O dhah s ARYSE M Bhe ﬁan&%z@%é hisC
di lution. The renmini ng nmanni toP, sodi um starch glycol ate are bl ended

wi t h t Hee fillowim@appresstrate, unmﬂehm@ml@tse’dre@tmeassredlaema15@ Kh the previous

P i R S g R

such that trianss@es@hbddmemetelapproRiiaiteasevéll giatdnyioddaeecept abl e salt or
solvate thereof is first bl ﬁnded with a portion of talc plus mannitol; this

mxture is tdren280dnded’ M T A addit 3G « A0 of ~ 9FR8handie= PRART i ng

manni toI an r ¢ I astl ,
e e LA 3B E O GRS 8 B ARGEA M BT oot )
encapswpadeegtoon P2, @andial , sem -automatic or fully automatic capsul e f| I I | ng
machi ne or devi ce. Anot her npdi f i cCEtl on of the process be perforned

2 y
by 281 endi ng 1proaRsmEPdisIen] Ahg Inglreghlogi W&Pﬁé&fé%ﬁn%“ﬁm ing ;088 &Bﬁf@ hagpt or
sol vat ntlt'l%ﬂ eV ddbifs M&é&ﬁoﬁémﬁﬁﬂh 15@&@2@ this mxture is then
bl ended w m xture of mannitol us so Ium st arch glycol ate; lastly,
magnesi um stlaamabmboémbhemluheluydmdhlhoﬂdwesabroémmmsrsmwaime emondhydrhbicdiaslanay be
encapséJ at. ed nual; sem -automatic or fully automatic capsule filling
machi né'<Briy b8l% &bt her modi fication of the process may be perfornmed
by bl endi ng A& priitdcadictdiRls anﬁet%d afﬁéﬁfngﬂﬁ%uéﬂtﬁgl I,Mn@&a%ﬁ%t@xmu%o@ghm or
solvate thereof with a m xture of talc plus mannitol pl us sodium starch
gl Yol atisordarisompnisiagadeinistctimeio ppasietiedthgiapputidally oe pephy lagticaldy icficentes

tne pr dVRBEO DEro T uaT0S bRt VRS by oBREA R Tely B eRnBoPuli Wy bo

encaps Uatsisbridt therb®nual , sem -automatic or fully automatic capsule filling
machi ne or device. Anot her nodification of the process may be
per f or ned b),InI@Inéﬁmbﬁ@mt@ﬂhm’mqi@é?@f@lallﬁ pechod of Frafingapryentaw Pymaegsis abl e

ot ycol Sy SRR S &8 cotohitn® aphbnly, itk Bl RO B ATUEY lein
nmagoes iwiiicls t @apiddes aitberipcanicety om propHyetipalgyvéfeussveranbuitef a theasrtorendalingy be

encapsul ated on a nual m autqmatic or fully aut?mati c capsule filling
machi n@rérP ’é”I}‘”ICE%“C y accep, SQHBRF T e sAMSF th{e’ﬁ’@ process nay be
perfornmed b SR, I cceptabl e
salt or sol )\/ﬁgggg?ﬁﬂg?%g%&\?\nth u?BélE?ihc%lib?(rin&xturlﬁe)gg?{sogfa en t%&gdgg}égélo with the
manni t dibrodgaslglay painpgsiesp n@kﬁt@itchm’rdﬁechrsnlbIfa[giedyndrbtmet ett@npomdeﬁw‘s m Xt ure.
The bl epd y en suI on a .nan to or fully

AUt ooty FERDR G Chat patgr g opide DD, BBk e SrplPMtat i on o
the process may be performed by transnorsertraline or a phar maceutical ly
acceptabl e salt or solvate thereof with-a m xture of talc plus mannitol;
this 15 mxture is then blended with the remaining mannitol. Lastly,

magnesi um stearate is blended with the previous m xture. The blend may be
encapsul ated on a manual, sem - automatl c or fuI |y automatl o capsul e filling

A a1 o o, Y b1 o o



WO 2011/ 069032PCT/ US2010/ 058831 The process for manufacturing
uncoated tablets may be nodified such that transnorsertraline or a

phar macewpDcallops@mecept abl e salt or sol vate thereof is PrrAS2@bessed with a
portion of talc plus mannitol; this mxture is then blended with additional
mannitol .. Then the remaining manni tol and sodi um starch glyco]ate are

bl endedCiZPPITEHE: ARG OBSCHINE CPPPUISIVRLLRELS e SRy e g apekbegaintin the
previ ougrlixd &Iﬁ@fd_erT(IS%lj)[ ﬁ%ﬁlemalp 8y@98§£,%§§ﬁeﬁdbaﬁsél R Rlotlr %ﬁ@t&ﬁs, achi ne.
Anot her nodification of the process may be performed by bl ending

t r ans norcsmdegalcratiee discascphranicworditipesa iy sthaorahsatdrecysithyroic dssirdeat e t her eof
wth a or.%yion %];S t al Ctg}@' us,mannitol; this mxture is then blended with a
mi xt ur €GP OHRRREEPCHTRIES bR ch gl ycol ate; lastly, 10 ragnesium
stearate is jhloapda@olintcht, tEemBIhEY omprisisatidsteinetdthepekidhgy be conpressed
on a tablet press or machine. not her nodification of the process may

be per ftherapantisgllihorardpidacticalhs efdecsiae emapntd agrananqspat pieeqenineaition

accept r I . f with a mxture of talc plus nmannitol
plus s I’ﬁ%gc"é‘@%?@hasE‘I?%‘@I“g?%ef‘ﬁ%ﬁﬁ%- mxture is then bl ended with the

remai ni ng exaiopt embsdihzpfititiscthbe furgn esmpiides tadmirditejing loahié bytienfAgnesi um
stearate is blended with the previous m xture. The blend may be conpressed
on a t dbsrapeybicalbsorgprophdastisally effective amgumer o QT Morudddaiirst a¢the ageeess may
be jger f or ned py %&ﬂﬁ*iﬁ‘ﬂs transnorsertraline or a pharnaceutically
acceptabl e salt or solvate thereof with a m xture of talc plus sodium
starch gl ycohstsey heteirs and xhlgsseothawiseandibhteddbeltewins Htredtg “mraatmigl’@ahd Last |y,
nagnesLyWISteara%e Zgﬁis(Plended with the Prgyious m xture. The bl end may
be conpl&&Lugt JinTe t Bi51cEadiiign o amelierationafa discase ondisprider OFBHPRS WR9EN of

the pr oG sodiPdksR§atb@ Wil thEMisEe Bl 8RGIIBH I @RAFNALHBHIAG, AR Rfm@refer to_
pharmacéutical ly acceptable salt or solvate thereof with talc; this mxture
i s t hermbimrdwdhosprhad orewememig of the dissadeyor divmdee s¢suliingtfecam dtee i s bl ended

i h evi i . Th 5 bl .b d bl
o 1 SO o R bl e APk ey R tairie SeF STRLERRES: S St e by

bl endi n@sdasanrsivraat 1 sbrhHemBsdithcRRAMERG RISt R AL e ag@AMtABLE ofal t Or
solvate thereof with a mxture of talc plus mannitol; this mxture is then

bl endedromiponnd peevidserdicrsiith gvithegimvithsut othgseddjtionghamiesiagentsafics the enspisofp| ended
wWth t i I xture.. The bl end nmay be conpressed on a tablet press or
30 mch@?g@;"{o‘?ﬂé &‘{ﬁeﬁ%}%%ﬁgfdlﬁ%ag?fi cation of the process nmay be perforned by
bl endi ng tr assuved dercin, ahd nglesy otherpharindicetud, thatdrys apeegitdbbeveatite”and
solvate thereof with mannitol; this mxture is then blended with a mxture
of Xal ¢ PEVGRtSm R & the PEIENyon yperichiF Qi BaFaPEsIFRdnt 8liRsassftt h t he
previo Xt . I chi ne.
o 201 1SR B AR T o P e bcese
may be tpetrhor meth dnadbligsditiog of apontpoomd prlovited hesin wigt @avitdtoat wthth
transnorsertrali.ne or a pharnmaceutically acceptable salt or.solvate {hereof
| 0 eacHIBRIonARCNE G PR HaRLNE0 @R ar Sy B PAFu By torRiirdbiat Ak pbar at o

may be plafdadiiVridts bRRiREEHPYSTRE tekHE SncoftpBsdthe ithikByn Berca@tRmssTeed on a
tabl et press or 5 machine. 'Each of the tablets described above nmay

al €6 beymatam atthgmeticabur discorgt Pdtienipiveth fammhial bistary age degaspen prrdcdar arpr ee
types; these include conpression coating, ..filmcoat]. Q. _gel atin coating.
The. codtrhgact R ey Tor iy mar cagnt affodimeal’s If R ablofRaBh ey ng
agent s HiRyrytst rédurdig symsto@x keteslscapléifal Saldiddhe 601he Hadvestiors Uahhig $edy®s,
and/or insoluble cologrants 10such as |akes and/or colored iron oxides.
Speci f ithe feammpreyentins redy be iaesehonseably wicH mathdhe ferpn rophykagtis rgatmpnt.
acceptable s 1 | I f.0 e _proyi ded
bl on: For miraseong el 438 EnblCRa i pEARSY e Rimd Hhilegy SR Ba D! L2

pr gpar ethanagdigedT raféras piventand @clpeing eind mrggeskdn, 8pehdp bewbmeniAgd308. 0 ng
capsul e, . may be prepared using 1.125 ng of transnhorsertraline

15hydr cE¥5RYs Picfisoady of oftae ob meyesypaptes thareof. ?f@?o&lﬁﬁ%ff wrwgaﬁfp?tﬁ thatisoc
(manni t@hkct deBrvBs FmOf prEpiyTRItR anl RO H bk Sl g M&%@hﬁha GOl Of
magnesi um st ear ate and?a Sl ze #1 Smeéi h Orange capsule shell # 4188.

Al t er natiseasd gr, disprdg0 10 thyrogampls thedenmm ymbegpred gac@upass¢shmatingn ipatpgne vhousi ng
1.125 nmg of transnorsertraline hydrochl oride anhydrate, 2.875 ng of talc,
293.0 ng of Pearlitol 160C 20 (mannitol), 3.0 ng of magnesi um stearate and
a size #1 Swedi sh Orange capsul e shell # 4188. A 150.0 ng capsul e may
be prepared using 0.5625 ng of transndtsertraline hydr ochl ori de anhydrat e,
1.4375 ng of talc, 137.5 ng of Pearlitol 160C (mannitol), 9.0 ny of
Prinmojel (sodiumstarch glycolate), 1.5 ng of nagnesium stearate and a size
1 Swedi sh 250range capsul e shell # 4188. Alternatively, a 150.0 ng

o o o N o . . D N



starch glycolate), 1.0 ng of magnesium stearate and a size #4 hard gelatin
capsul e shell. 10A 150.0 ng capsule may be prepared using 0.5625 ng of

t ransnor swotoaldéms2hydr ochl ori de anhydrate, 1.4375 ng ofPCraiseq10038836 ng of
mannitol, 9.0 ng of Prinojel (sodiumstarch glycol ate), 1 5 rrg of magnesi um
st earate .an e #3 har el ati.n capsule shell. A 20 apsul e may
be pr edﬁ?éﬁgﬁ@fiz@%wﬁ@%wﬁ% RS OJFSWH%E e EnCe
anhydr gjrepe disédd5 ng of talc, 184.0 ng of mannitol, 12.0 ng of Prinojel
(sodium starch glycolate), 2.0 ng of magnesi um stearate and a size #2 hard
gel ati n capsAd esedhetein, and unlessGathewisssspofifigd G ‘Oheramaticalpraffer00s Omomntt i | |

shel | i 2aonpung PefarnER G R ine S GRAT 1B6Lt R BEILE: EE ke 8RR cpar ed

usi Bg Imdd@eMBntQf aldiRASI O BRI ddradr tﬂﬂeﬁz@f afifinrd 68 @NhordisdtBiondk. 4375 ng of
talc, 90.4 of mannitol, 6.0 ng o rinoj el (sodlumstarch gl ycol ate),

1.0 g asfocirigrhwish tha disease e disrder. & Hicpapentic areﬁfegtmea?tmwnéab%mr@p@mél . A
150. 0 n ne
25hydr gg%a]%gglﬁ gln%u Ee%%lgéu‘a?%gggsa‘féﬁe & it c&:ﬁ%m %ngéth o 'afer %nsm c%h1 5 0

of Pri rmpﬁheiéthdta!pﬁmﬁdlwh@ﬁt 1gltye:@éaame1)n orlneﬁlag@maft olﬁ*&@rtﬁ&amlsdlﬁadat dhand a
size #3 hard gelatin capsule shell. A 200.0 ng capsul e may be gar ed

usi ng Termpsthagpeticelly pledive apmoual”icd eﬁgﬂﬂlﬂnﬁéﬁ%ama@téhﬁw@ww@s 0\16@11 75 mg of

t al 4 f j

gl yl?ol g?%)aléy 5%@%0@%% Sghlgltot%grﬁ %tdggsregtogﬁ{ash%gao‘?g}sgg{ei%ghar él%g%atl n capsul e
shel | . therapeutleamaalcgsfaﬂotli:ﬁ(])h@apeilﬁea@enﬁmd 200.0 ng fill vvel ght s having 2.0
ng strength ransnorsertralipe i.n var. e sj.zes may be

P epar ad-as AoMEOREOI e D0t SBTDABREN (S T TRblsgtcaly et oot

capsul &g Wn%uﬁ’([ %%ra%uﬂﬁélﬂﬂc@n@t@ pg@zeﬁﬂ( a &1&@8@5 BPEh%&rdEf at bl%‘%erﬁ){ﬁr ochl or i de
anhydr at e, mg of talc, .0 ng of mannit 6.0 Prinpjel (sodium
st arch rg¢Lymbat é)pmﬂhydthtgalb'feffmgﬂ@@mgmtyf eaoameume@sm@mwntMr d gelatin

o Speleis et g P e BB o TRy AT BEB T SehiT bigficks f BroMaBbie 1y of

man Ni t Wenef i thprefentioh PHR! diagdi THE tsind f‘?{bpﬂ}l&&fbhﬁff effectite anidlinOfcafBgnesi um
stearate and a size #3 hard gel atin capsul e shel A 200.0 ng capsul e
may be 9E@PBEse @n@gionnt thatigiprey co PVverpH mendy kaistar ghhanschipd ety bictigle

anhydr 0 mg of mannitol, 12.0 ng of Prinojel

(sodi uﬁcﬁtfg%acff ﬁnﬁgerﬁr%é@l&hﬁ%gm of magnesi um stear ate and a size #2 hard
gel atin capsad ﬁedfhelielm aﬁ@iﬁﬁlbbsﬂithetﬂfisel@@clﬂed BOtebm &Behj 200isUcfipedrirgintts

havi ng 0.5 ng stren th of tr nsn rser rallne rrgy be prg%@red as foIIows

A 280. dnFHds apmals spe i‘ﬁrl@b@?@ %@5 ligpjtegtto - HpRipe Lo e

hydr ochloQri g AT fdrSos b% A ficeHhdOnd Bk n WpeRli 0l . 6.0 Ny of
Pri noj eI0 Fsoselﬁ[%astarcﬁe flo ? ggjjandﬂra we of magnegl msltearate. 15A
100. 0 muntodbhetts, rrhxysw)heyolstaehlmmampar ed WlthOUt Prinojel, using 0.5625 ng of

transnorsertyali hydr ochl ori de anhydra . 4375, of talc, 97.0 ng of
manni tol an Sluﬁﬁgﬁlﬁr%T H@&ﬂl@?i %ﬁ’?@ﬂ%’é&’ﬁ‘fl ed, e {&h Stnglf ﬁeft Si9%t abl et may be
prepar %m&hﬂaope&%‘élﬂw tRdt dbé@ﬁb%rﬂ@m@rdeﬁﬁh%&% ol m&%@ b @ﬁén@i@a@ﬂa&dﬁ ate,
1.4375 ng of talc, 137.5 ng of mannit Ol rinoj el (sodi um

st &ch pjltyyledl saqt@)Aatﬂblelcmpﬁgltmﬁ omﬁgneéatwmm@‘eéq:chh@eln does notAlgmfﬂ)ca@tlmg t abl et
may al s red V\A%hout Fgr no t0 5625 ny of

transno eg%rfﬂp %TW @Fi]iubf?'? H%n%h%s;,;%rrag?% 4375 ng of talc, 146.5 ny of

manni t ol andAslus@dll\iBreﬂf aABGAIRSY dtARrStifanhdited Ah@ PmO Hﬂn{a@@ltﬁhllj?f%’ce ble
prepared using 0.5625 ng of transnorsertraline 25hydr ochl ori de anhydrate,

1. 4375 salf Bifers 40 salts Deeparpdrfgpra pharmespytiselly agceptahly nom-tpricsids) m@@é]éigum starch

gl ycol e et may

al so bgﬁ&?gg%gggé Qn{rﬁrgg{m g??ig gh%lezé(lﬁﬁ{o%c qécé%gndudé\‘n%%& a%s nor s r aI i ne

hy di0oc licalsisdeh anbytdroatienited téLSlZ&ld]'glgﬁﬁlc taaﬂﬁam]l&&)eﬁzdﬂgsmfon[mbmztow and 2.0 ngy
of magnesi ﬂm stearate. 30Tablets of 100,0, 150.0 and 200.0 ng wei ghts
havi ng ctmphagsulfeniefifris. ghenesulieme femnic, ymars. Hgic waugonisy ghugmiss foI | ows.
A 100. fi e
ydros B A g A B G e g S P T B

Pri noj dk.g(, odhialion, staadeﬁw (glgyMam@)lc)ammbthatﬁsuf@)nm nEgn esiicgpasoear at e. V\D
2011/ 06903 PCT/ US2010/ 058831 . A 100.0 t abl efﬁgﬂ al so be. Tf)repar ed
wi t houtP2PIOMS} e Pheyl4chEc PramgnifyPhopPhorign R 8 RLLEAMIF - IR Cn Y8¥ & RS
anhydrate, 1.4375 ng of talc, 96.44 ng of mannitol and 1.0 ng of magnesium
stearate. A 150.0 ng tablet may be pr ared using 1.125 ng of
transnorsertraline 5hydrochl ori de anhydrate, 1.4375 ng of talc, 136.94 ng
of mannitol, 9.0 ng of Prinojel

of



(sodium starch glycolate) and 1.5 ng of nagnesi um stearate. A 150.0
ng tablet may al so be prepared wi thout Prinpjel, using 1.125 ng of

t ransnor swotzndldéms2hydr ochl ori de anhydrate, 1.4375 ng ofPCraiseq100d8304 ny of
mannitol and 1.5 ng of magnesi um stearate 10A 200.0 ng tablet nmay be

prepared, us. 125 ny ansnor sertr droochl.ori de anhydrate,
1. 4375 %Lrbfa@w’t% H“C’lt%‘?rkféf‘cf“f{;{ ‘6t afid Q%t%ﬂsﬁcwum uepesdignicum
starch ghygok@ate) and 2.0 ng of magnesium stearate. A 200.0 ng

tabl et may al so be prepared without Prinmpjel, using 1.125 ng of

t ransnor ser tAsalhsedéewyd rod bhless Qiberafrhswyiddiaated the %BM5' smdgat@? nteahscy cdgEuad ny

manni t ol f S ara e, ets of, .100. 0, 150 0
ond 20007 it GisPigi o M ieng e R R R eichiomeitop aBh R AR, e
prepar eghdmt HOIWE bound by nod-de@lelt iEbrindRLglar FERYesD 8VIRIre BRI B R cHSs r\k@lt& 25

of transnorsertraline hydrochl oride anhydrate, 4.75 ng of talc, 0 ngy of
manni t ¢he s@y@ge ke rdraei noj el (sodlun1starch 20gl ycol ate) and 1. 0 ng of

Tagnest um SUARIBLRC sold forpf’, K0y G LARLAL LARAR! SRR R SRANR W AUt

Prinojel, using ransnorser TOChl Ori dé -anh e, 4.75
mg of tlﬁﬂy@lcal%rrﬁ cﬁf@pﬁilng&mnbfﬂertﬁmlde br o sﬂgth@feoﬂaz@iﬁﬁsmum Bt ehdgdl er a A
150.0 ng tablet ma repared using 2.25 ng of transnorsertraline

hydr oc Fitesuaatagss épa{wemam 7 5rigl e, gmpphousz partiabiy cigstaaindOF, 9.0 ny of
Pri rch glycolate) and 1.5 of magnesi um st ear at e.

100] &larda dﬁ% gly my 9
A lgg.gJang flgla 1%;rrugy al so be prepared without Prinmojel, using 2.25 ng of
transnorsertTlmItenme“ctrysialdmbfl’ ard diatainbynok ke hertin/ Svhey uedd t’oajesqubbm 5 nmg of
mannitol . and 1.5 esi um stearate. 30A 200.0 ng tablet. my be

pr epar eHPFRGgCom ewgoraf GYORYCE sy tha thﬁawb%l%y%ﬂnam%trqr@éo hfdrate, 4.75

ng of t@bGanthkl§- chs'Emhﬂg asrfﬁ'ﬂé?fntlrféld by 8 ioRr 'S@Pleeé KSpdbimsst ar ch
glycolate) and” 2.0 ng o gnesi um st €ar at e.

2011/ 0619‘@(8@@@%112@2@1@106688 ¢d., Mack PAblmltngEagom BA &73 (PO RITde Unélegr epar ed
out Pri usi ng,w2. 2 I norsertraline hydrochl oride
Hydr at¥es 4’ dr?ﬁped?%al - El§g? 184ﬂ£19§$§rmnm tol and 2.0 ng of magnesium
st earate. Canﬁeub@s“agxﬁaltfaﬁhat@d&élawdhaﬁnswamafemt}i@evaﬁb@@a@adumél ng 10

%98 % mannitol, 50.1 %5 % magnesi um stearate, 0.5 %40 %talc, and 0 % 10
% sodi URedfigHions gPypGsiag a given subst@&gslucl@émarsalgﬂeamr@m@e@f crzyﬂthlefprrwearght s may

also b 9 % arate, 0O

% 50 @ﬁ?gﬁﬁﬁﬂk%g)g&@nggi/6506;53 arc 13%%?n¥%&§ Ogﬁﬁg@% &gb%% | ets of

ot her vigidghéss cmwsallmdbﬁhq@m&pemmf c}aﬁipmgeﬁ a%en8l a%/osmtmc] mlwbs oﬁ)saa(s 1|5 % |
neS|ums ate, 0.5 %50 %talc 0 %40 % saodi um starch gl ycol ate.
IOn shyﬁtraat%%ééali%m%mo{l% aﬁﬁ‘al?lﬁlﬁé%iﬁaf salt, a%ﬁﬁldaomlaﬁ%%?%\lm@awﬂer ein may

optlon itabl e
gent o B T oD e B R P A RO Ohnat | Pone
are si ngder otliet cysbfpemk ofmsthsuirlahlimertora ayshl form o6 saubg{tenag. maynamedin

15 . o tbou kbR S BAE T Y pbB L S G P kO brOoF T bRl or

i nt raaraﬁoaﬁﬂ ), ,abeﬁt J00ansaer 18k, a@m m%tébahﬂ Y, bP kb ulR 309 FHone BXa1oR! es of
dosage forms include, but are not limted to: tablets; capl ets; capsul es,

su@h agnzuphous|forns adér otfor @rygall &arims oaaip&@gletsmd@a@mrsbamm oches: |0z enges;

di spersi ons; sito oul tice

powders: _Uni R BBBEEHE tefioylagt i Gasr® B fe SeHBR S fol ufBiiee

pl ast errﬁeltlﬁg){dﬁipeﬁdl‘@nes HpRtot heson, 861UBI%IELS d(sSoldition FAG3HN %R R EY StidHal sp@b@é ers);
gel's; liquid dosage forns suitable for oral or nucosal administration to a
pat i entas airaeilipfithRarsangsmant & enfoamation effhe mpdecyles 96 s du ke FEy N4l daitier-

suspen i | si ons),
soi 1 ons Areithicp AT R SRR P8 ornF bt phiio Rl

adioni giarahdton stich & slﬂﬁhgﬁﬁblh'@mcbrﬁ}bresmblﬁt}smw dﬂ:ﬁm(}e(ugportam yis foadnlilafien or

anor phous sol i ds) at .can be reconstituted to provide qui.d osage
forms SAPAMsIUSt lﬁla?ufg%%m)em tipndpteden Hﬁpqranépaﬁ% iy avaﬂabl%lm n one

embodi MererkBeindeRAGE hofdhl ?roﬁﬁc}ﬁh%%s ifl@RAERaf REdHvily Re BN AR DO ment
the oral dosage formis a capsule , Or syrup. I'n“anot her enbodi rrent
t he dosnasg@tlbn;srmh ﬁlaaapawgntf@nadlsctdsmgmré oermdly"}?ﬁenfcompulsat@fmmesmwld suit

t he no of. adnmini strati r _exa oral 30.a ni st may require
ot or | OB O Gt anotier ERTL i OF B rispE Matiery (s degFaant | on
within the gastrointestinal tract. In another exanple, the corrpounds may be
adm ni stered in a |iposomal formil atidd-to shield the conpounds from
degradati ve enzynes, facilitate transport in circulatory system and effect

delivery across cell nenbranes to intracellular sites. WO
2011/ 069032PCT/ USZOlO/ 058831 The conposition, shape and type of
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15l i kely to vary with pregnant wonen, nursing nothers and children relative

to healthy adults. A physician having ordinary skill in the art can readily
det er m neweandipreser i be the therapeutically effective amouniS2ai/ 058381
phar maceuti cal conposition required. The pharnaceutical conposi tions

provi ded herein further rise ceutrc Ie carrier.
The t erdym ﬁlﬁ rscoalncyysaaig %rveﬂegm fngther hprhpl é%g Ry olor

phar m%&rqa&ﬁxree}ﬁae@h@a%eorer&bxea@&a tBXAMRIERiQf AULRsEX 6T PI ents are
well known in the art and are listed in the USP ( XI')/ NF (XVI),

i ncor pcsphfoeldyAdwselruhom differencentin thetoxtrome rcesfeemm:e'ysthleﬁoendranandns may ude
wthout limta nt.s

i o1 ot gl 85 boreBn B8 B tg Bpiet ERe. bR chnediion: FEpRRITH pRBRet g ¢ ne

l'i k. TdTehd @8l f@ddlnray\/&slmpbaaaxﬂemmrsg WhrtdxkaipR, bRE oystekrRigiBhShe as
used herein. 25The term "pharnmaceutically acceptable is used herein to

refer treorteﬂtkgbf t@cﬁ@rmmiwes eranient be @fﬁ%trrpé“éief pshwagnfiigant lapyEbes @&r.ms whi ch
f
in i e §e 36605 Ay AQHOR TR b AR an SRATDLOG 11 ui ds of

human bei ngCgmndl ffRinsal & swiistanositanebecatssinakEbyt oK@ bénof nhdthiddsadd lalewnahl er gi ¢
response, or other problemaqr conplication, comensurate with a reasonabl e
nedl calthgadoSpeh Ieeﬁherls neludg but axcinot ligpied fq, maglt re@lﬁétalleﬁmn A GPREB i | cally

hadh car r e AR to Te TR MU R BPRR R bR & PR AP RBRB L s ana

any of(mpEMBxgr@nﬁmﬂhnnmmmmsnﬁhumbr&mgﬂMemmdhaagegfdupm&ﬁmn;exanple an
unt oward chemni cal ﬁctron |sf%£§Umhere n the potenc ounds used in

met hodgearrera%la%&’slpﬁ OHSSPFBY Yrér R 4p-&-&e Or?r%étﬁ]{%urlﬁ?r' > or

| ncr easedoiduort Qoihy a8 R0l O Rbra R raMOc8AL. 91@%%%?@%@%%95@831 or
nore exci pi ents. Anot her exanp an untoward chem cal reaction is one
wher ei rpubh@aticrs geindingt S@évedbda@egrmdmg, begowesc-axoeskproabifatmmesinicasionr or t he
i to _the extent .that 0 e. f.orm becones. crprent
rruzls béna%\é?@ 85%0536{3‘89“ qﬁseﬁlr%d%%‘ﬁ% CIpHatE ﬂ@p&‘%%# ﬁqiow frrcrrréwsFﬂ%

i ngredi ent s Tchhili8ed foF Bl érdiin o stA0formOhntl irdeiphbs fohes MRtudeBut aRRy S cal
inconpatibility refers to |nconpat|b|I|t%.anDng t he various c&gganents of

t he dodumiécdtor irermal eanymetiiciapplapis (E§ A HbiHesntial Bernnéneagaremetoh it nat i on
of the t t o cessively

h groscggﬁg@%§3%§§%K%$3 d exc S%¥ |§ﬂ%§g¢§“ﬁﬁ%wﬂ?%¥ L%%ﬁﬁ?%% degree that
t he desipearbssdppe. gofinfidied (B9 agéRbmanmsfetrgscopl adolidistaté noddue nedgdetlc its
stabrlrty or the like cannot be sufficient|ly maintained to be able to 10
adrmni SEENRGNAAR HgReCHBICRPY: &peeﬂﬁrr%wym@wt%ewe%rrms@d%ays $J8NIEgi nen
as desi p I |1
excrplé%%gvﬁgégﬁ?%ﬁﬁngﬁp a%EQQEUt Pﬁyﬁﬁggg?ﬂkéﬁgw%fhgogg%:&¥ﬁa@%mgrovrded
her ei n qoaiytBBBAY snEste apca amt,}efsdsdlhtehszt sundtles ahsl displuplasteesut i cal

i ngredi ents d conbi nati o §“t reof he USP/NF. Th se of the
oy e o b ot poatarals ¢ he FUe G iy o0 el st e B R for

mat er i %tawcagﬁahg@%% safd mid1&dule, EARAUNALain@d% idRaL aﬁ’dtﬁerqfffs@aﬂfﬂnﬁ he
practice of the heal ing arts. The USP/ NF establish titles, definitions,
degér i pklicoers “amerpbous dambsplias foehend selateditering yseddter@mgtem thagithiet vy,

packagi n and a mhere cligc vid .

b ooy o R, (o Eafin O B estiPE RN BSbBER SRk b Sermipst ige and
et hodsx frof dlrﬂaartlbnemeerraat tr@bodmdnts Ofnnath@phdirfotrhof i st astatibe or
preparation. 20The stability of a pharmaceutical product may be defined as

the capabstantiallydiccf peher aleem.bpu& Bmﬁrlad/%ﬁystahfoanep@cqthrrc,enéwﬂtrar% @ to
remai n i b b t-her. ¢ and

* oxt cor Shshithi bt Bl Hce SRRl (LI AP OUR SV Bhou SDEBBENELS o nt i
at 3I0eaSaﬂooa1b5%Iab80t %% patehet 36 aboabm% aeuws%mteupm%emm ys%mmm 95 % of

| abel ed potency |evel. Thus, for exanple exprratron dat i ng efined as
the ti ﬁ@gr QK e 95akaME> Bk o PR BUIPEH DT aRATRROUY; Prlnsraaﬁiéﬂrﬁrsefaé PrEasien

st ored Jupdet: SRR HRAARSC ri'l% h&ﬁsfonﬁ@m gﬁ%ﬁéescaﬁfbfe%ﬁalﬁetd asatﬁﬁhll)ért y of a
pharmaceutical product, including the stability of t herapeutic

i ngr ediofmidtlsgds, asHelopmtlemhm at. Slmhemah@dsonclbédz \bateatremhehlanedjtd, beamg, makicti ve
ingredients and the |ike. Physical factors such as heat, |ight and noi sture
may initiate or accelerate chem cal reactions. 305.2.1 Oral Dosage Forns
Phar maceuti cal conpositions provided herein that are suitable for oral

adm ni stration can be presented as dr $trete dosage forns, such as, but are
not limted to, tablets (e.g., chewable tablets), caplets, capsules, and
liquids (e.g., flavored syrups). Such dosage forns contain predeterm ned
anounts of active |ngred|ents and may be prepared by nethods of WO
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provi ded herein, such as a troche, a tablet or a capsule, may be formed by
conbi ning a 25desi red anount of each of the active ingredients with one or
nor e pharweceutdieesk| y conpati bl e or acceptabl e exci pi enPsT/ts2010858381 bed

bel ow, in pharnmaceuti call y conpati bl e anobunts to yield a unlt dose dosage
f or mul atlfn t he de |re g}nt of each act.ive ingredient. dose form or

dosage PEHR%IER HF SpLyEHE 2By 2R HRRid SR X ARRRAIIGM d tt? Valipp,  Tabl et s
are of tapliRafsEf gﬁ&lelg Wé%ﬁﬁdlBgra%?{%%%ﬁ?m%f t he advantages afforded both
to 30t he pati ent (e.qg., accuracy of dosage, conpactness, portability,
bl andness ofAs et dcmsn, wed kinless ethewistspadfreditht reans oabpuBrrhdt o t he
nanufacturer J-»_Simplicity and ecqgn of par at.i lity as
wel | o BBt e R Bad RLgneoorr B e AmeRaRCeReERgierhERl et s” are
sol isd nﬁgfreaﬁﬁ@%th%ahlpaaﬁagert%ﬁgeﬁﬁﬂt SHebh aaoteheﬁlaﬁﬁuw weidhgbr&dnpiadRces
with or Without suitable additives. WD 2011/ 069032PCT/ US 010/ 058831
Tabl et geepgaizacy by dagske pf pedieary ykifton diofgt tomyodderp pb@@taewoetcalbqffegemwltlv
accept i t

cual | ool BblnstgtoM 2 FEGROHdors BRALE B ol R AR CRTRE AR B e BT e
of ten |‘1ab@1t\7@n$r@plro>amategz ‘opheatdedns thiScontex arptenplitbardesa@nmouht, 2 gener al

met hods of tablet preparation: (1) the wet-granulation method; (2) the
5dr y- grafetaersat wehindd; o apre éeﬂ)m ally ayithin W remgromeciralbevibnRdaofar e wel |

knq R cé} Rem ngton: The Science and Practice
har rr%g Q%%S?ék%ﬁ%@%%?& e%e,m%?%so, U. S. Pharnmacopeia XXI, U S
Phar nmacopei aks Gedherdin, arcrystal dorm FBet:isV‘lcd;sleet;tallytfree( bP8a)er avdor suleertt abthet

formul atio be made | accor wi th the hads 10conpositi ons
ot o R ey RS g RS Rt her e o BN g 05 PR o

t abl et smpddt rﬁérﬁ%ﬂéﬁgxﬁﬁ@lﬁhé‘ar IRt 'o@ d&@é’tﬁd‘ﬁd nf ShEinSbodiHdtd gﬁﬁoﬁﬁﬁi&ﬁﬁs sed
tabl ets, prolonged action tablets and the Iike. Sugar-coated tablets (SCT)
are cor‘qbrd@slseld of d¢t@ton, ehinaitlrr n@badm@m appoatiinatgly Slew thedanit pgdetaetionbe
col.qre are benef i up_drug  subst ances sessi

obi'Sct 1oy & Eud BEEGF ihe bGP ey ety SR TREF S BEREF TR
150xi dainkBficalttdhitquead 8da txbhighs dédctBid RirEinC MBERSS 8MbbERlcalsSthE Ralid-ar e
covered with a thin |ayer or filmof a water-soluble material. A nunber of

pol yrerstaic anmbwicahtcekniqia wsofl it Aeterning Hy quentye of water #ag/opeolvens in thrieeystal] m
coatin r I r u ..hg wWith the
added St AR SmisiP AR AROSLE L EAREAREA S I e L BARG FAMTT Coat i ng
oper at itechniduetiged @-detaingit thalgl&itsy af @atat sal/siiohaht @ thetrysaklattiveieKadds and

20conposi tions provided herein. Enteric-coated tablets (ECT) are conpressed
t aBlet $ipchst RIS Hn ofhss embedigenisat Cltyé‘é‘i gy Rigl sy epsatidlly Gestafivatsn ui d but
di si nt ea‘ii%tr olvBntlifl fhe &%ﬁﬁtlatﬂ@e he%”é A DnARN sHE SR erestsf%tﬁi ets

cont ai ni ng rug subst ances t hat ar |n ctivat eé1 estroyed in

st omac mbohita¥%f lesssthanitbanh 494 kdss titae abone Sﬁﬁtdessahmabast Zonesnthaohbale 1 2y ed

Compr oS8BT 0Pt Hyn ABPE CHan v bR thA 92 ares i oG s | ayer ed

tabl et sha aRuee S 0k estntaeatﬁt %, le3Y@hLbsiaDI 301, aearteaxparb%m ed}, R¥s than
conpressing additional tablet gr anul ation on a previously corrpr essed

gr &aul abowir).1%her lgprethan alerut fd\ /cb@fthepédtveﬁight(@ftthecﬂm%d faumt i | ayer ed tabl ets

of two, threg or ,nmore | ayer icall £ abl.et p BSSes

equi red 1o Anpsata R ad iy SPir-Eiphd FRERLL SRR e RUBREFR R fee

5, 213, T3%thdr BERTaNecasr@ehofticRl forhiy, bdntaiflchd @by albbutnefpefcem g fone
Press-coated tablets are another form of multi pl e conpressed tablets. Such
t abl et ©r mgrg gtheppypiallnetos apernhoys fyay etfftraltit/ét% thagraboph LpRIFY ﬁy"eﬁ@édl ng
previ oys! e essi ng
brot heriHs SO MR EARE L SRS S abpBu BB ShbAhrPRERL s A B! have
al 130t hepeagiviaby agibt of oreaipices sedr c@bﬂaﬁtne or km@rphoal Girtn, AEst proferdddy &EIN Ng,

speed 0[1 disintegration, etc., while retaining,.the attrhbutes of sugar

coat ed thambous I pRreapidyi Wejehins ong oF Bogt othercryyialling phapamAeus 9 he cor e
tablet. Presgs &ééﬁth@fen{Qxﬁftﬁttléss%ﬁfér\@isé%d?&té&s%o goﬁﬁ&{"{h%tfs “semRaky bl e drug
substances. Further, they can be used pfovidé an enteric coating to the
core tdbdcBiofa cBmphuIt@rpws cblﬁatttlammtms(tlon@ontaimy% elhnt b lie2 (speaecxnt py ess-

o of ongUiCHcTOBPBLATE 5 itk sbott 101 eRRA e igb! Exim RBR S rbbhs o ¢

dosage forns provided herein in the formof prolonged-action tablets may

conpri se conpressed tablets formlat edto rel ease the drug substance in a
manner to provide nedication over a period of time. There are a nunber of
tabl et types that include del ayed-action tablets in which the rel ease of

the dr ug substance |s 10prevent ed for an |nt erval of t| me after
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10cal ci um sodi um car boxynet hyl cel |l ul ose), polyvinyl pyrrolidone

(povi done), nethyl cellul ose, pre-gelatinized starch, hydroxypropyl nethyl
cel | ul osewo(2et1igne9osdlos. 2208, 2906, 2910), m crocrystal |l Po@/usedooFs3sEe or

m xtures thereof Suitable forns of mcrocrystalline cellulose can include,
for exanple, the terials sold as. AVICEL PH 101, AVICEL PH 103 .and AVI CEL
PH- 105 409yt P%{ﬁ?fé%?whﬁmdc%%ar ?f?b‘ﬁ%%ﬁ%ﬁni RH YTy G805 © Avi cel
158al egonlyatgys Hook, Pa., U S A). Fillers or diluents are used to

gi ve the powder (e.g., in the tablet or capsule) bulk so that an acceptable
si ze tabl et ,Ageged bewimprndthless atbeivssispecifioddyetefror neurslogreetidiseder” Ty pi cal | y,

Lo By AL BPR! P Sl gt B bRy RO bR R AR P ' ©
bi ngi ng‘nefiroldigcal H1ELISY” ihOlulEE bt ik hef lidBed Y nQsedzcRdatiaf fifGkes (e.g.,

bi oavail ability. Consequently, a sufficient ampunt of filler should be used
t o achilgbeimerfadiseesd. Barkimsomp disaasc andiamiyoiieplde tatqratesleaodis), eeurensysigtieel ease

of the i.ngredi. f. S -al Nj: i .

Pur ¢ her s PG S aiend A e 0 SRG0 AL U DI E MR |1

t her apeliddrders (Q¢. edipeedsiod)andhttéhndiesiag disbaten). Hhempthrpacwskgicaltigo@smunt of
filler used varies upon the t*ge of formulation and npde of adm ni strati on,

25and ii8clpdadpt 3reapsbimited o, MES(ceribsbargtaxipgiHiagipetors discrss. Premart |
Ex I i 1 b, | 11y o o] ose,
a0, S5nfbrly BB peba, Ml RO . bl ek osmpathihoss
m cr ocrigpiybid Inad cghiy) s infpaimiendded ablrogsecradext(e.gt, adPSkaol i n,

manni t ol , itol, silicic acid, sorbitol., starch,. pre-gelatinized starch,
or ' el il e bl s alpstd R bel RSB m (o 0.
tabl et )qchRs€bR] RhRAMAL BioWBRPn IR RAIROSRAcHRe2 BIARMRRN HoQOVINRARERAEss TOO Much
of a disintegrant will produce tablets which may disintegrate in the bottle

due t o dasarderpine theclikeoi“SNeuradogiTad disorderT @sormgludes amsesfinditminemsociaged with the

di si.ntegration to pccur a thus alter, the rate. and extent of release
of Tar ugtaissy Tt OB s P CRR Yy S Bt BliSe BBy EHOR mEhnlFy £ en
amount Fftregisd 13k EGN @Ehotyiald/dr SoR VI th&itidrossbdibtbd &/itAQr nducfbihative
detrinentally alter the release of the drug ingredients should be used WO
2011/ o6bezdPCHnysSZortrpsBERd werld elsmindhededestipe of picrentipedoisedacwendi n. The
anmount I S} Ak | ES: po - - f0 ' and
node offﬁé%}%nndihg{a?a{q ?@%\?Hgéﬁg)d:ég&lreg%aig?‘%%gqegb eélrihnelEl q%élgag%tl Sr%[édeé kfrﬂ?alfI Eangméi(rg ?i san.
Exanpl esyafisediesarrbaditiantiat isialplideed, ttcastrie paolinlnhdnoumthed (@.g.,a0ar - agar ,

al gi ni c aci.d, calci um carbonate nicrécrystalLine cel l ul ose, croscarnell ose
s od0umNOEFRIRIPBUN o2l iBE BriawAY {erg-pforHwsawar st eim starch glycol ate,

potato or tapi aea heled GRd uROESthSWAS IS fic @R teBR Bt AlvE &iboPd®F flRjudes ay's,

ot her al gins, other celluloses, guns, or mxtures thereof en a dose
f or m t hieprodsies,cittertsorf ddficitydisoaur dtientipodefadindisurdermeaith bypetastivite spddjpentd,

e.g., in the subject's. st ch is desired, super . di sintegrant. can be
ised,  STeHe ST tse bR Eogr4e9): S6F bedKendht G380 s Bl G GbURORFS ar ch
gl ycol giapp)h “aBéMondensl dlbfich Wl 8P racti A8 YABDHPBEL®InRon MBaNS a

di sintegrant that results in rapid disintegration of drug or active

i n@dedidshicitihpperheivitychseder 4ADED o pegl used heminsin pegdrdance wath the aecepiger

disintegrant can facili{.tate.the,rapid orpti f. drug or .mctive
hor oaBtes SR thoal et 9% SRBM AP RRPLR Wl S AR 45 R
Adhesi oameficdneyelas@ig e kedimidnngpeni (eishs-1vonpl ender wal |'s, hoppers, screens,

transfer containers, and all equipnent surfaces, including but not limted
to punches ofs ¢s¢d hewinmgnd palessotheryiseeersified.tee wrm “deprawiady iipdudps@Hi ne) and

dosat or : j - 1 i i A i deally
avor dedo el RprAoRE HARE LSRR HAGROPE IS e MR MISE ool
her3@i n.affeotivedissmite(S AlReind diy sl y@acc Uiildjat épragive dsopltdth uset fiacias, it causes
the tablet surface to becone pitted and therefore unacceptable. Al so,

. (13 p 2% (X3 EE Y3 kR
sti cki riBterhaggaaglyorit xeniprlardeorgspioptpad \fagIor Sepigss 8. unieues oty imay Aigh
e ect | GfellBLGRS WAk ERoRY 0RikaPhRh deQLLAM, L% Al fofmiCesalivg: € ection
forces may lead to a high bréakage rate and 1 ncrease the cost of “production
not t o (aentchomicfetggsiyndronearnddgitiewar dadwitt.he dies. In practice, it is
possi ble to reduce sticking by wet-massing or by the use of |ubricants,
e.g., magnesium stearate, and other anti-adherent excipients. However,
selection of a drug salt with good anti-adhesion properties can al so
mnimze these problens. 25As noted, ~the lubricant is used to enhance the
flow of the tableting powder mx to the tablet machine and to prevent
sticking of the tablet in the die after the tablet is conpressed. Too
little lubricant will not permt satisfactory tablets to be made and too
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magnesium silicate, silicon dioxide, colloidal silicon dioxide, talc, or
m xtures thereof Exanples of antimcrobial preservatives include, but are
not |i m two 200/06b@nazal koni um chl ori de sol uti on, benzet heoirirsealolossssde,
benzoi c acid, benzyl al cohol , butyl paraben, cetyl pyri di ni um chl ori de,

chl or obut an dr oa eti.c aci , WO .

2011/ 069032P169r‘f fm GB%E%?SW Wli?épﬁfﬂgﬁd t%héﬁgﬁ %ﬁ%ﬁgﬁrwwlwéﬂ cohol ,
pheny!| gy 0‘5@195%@% Sbusee Yl ARAGHT A Gyrakdhat an Rl 2SehtHP BB €and

propyl par aben, sodi um benzoate, sodi um dehydroacetate, sodi um propi onate,
sor bi ¢ “mvggjnd’ hiamesed bireirt imyamhnneopomﬂlsttmn math thhea@@ptedmnpﬂgem f agol or ant s

f t h her. ut 51 t ed
o, phavieceupNRTY " atepbable 8yt st dRuereky Mt naenioi ¢ oxi de,
yel Isow afbﬁéﬂhhaﬁ cOhbHIBioRE tdraoswéeﬁﬁlgtda@h&qﬁroﬁmmhws@sfto%ﬁsu@xceadbmnmw ude but
are not limted to, calciumchloride, calciumsulfate, silica gel

m xt ur dargegmogas of food. Thesealisorders may affast noeonlydlee sasal pigl-being; batraésmfdit:

o & PO R6AEng bF ARGA0! BrarBhiTPBPL AL ui SARHRL Fuc A0 52 B imitgd o

benzal caraway ol , cardanmom’s
conpouruﬂoma[ai&mwmlbm@ﬁlurm tﬁﬂi@reramng ui ce, cinnanon, cinnanon oil, clove
oil, cocoa, coriander oil, eriodictyon, eriaodictyon fIU|dextract et hyl
acetate, et hyfsysgdihersip, ané@@bﬂswﬂlewm fpecifishrfbe teém ‘Pagy yelgrrtARRa, pure

gl ueyr rlﬁ'l'pge%sﬁ)fﬁ&ﬁfi angle)[ﬂ&ﬁoﬁgl' egigetflé bd?ﬁ% fefle allna’\/a%'?lg&[ hé}bl!n’ rf &R 1Pl |

ment hol thyl sa |'at e, umg ut an‘g e, nutnmeg oil, orange flower
oil, orcatagenéd afpein, \ma:ﬂmimg pmartigmsoddscrltsadﬂmtermlsanﬁglﬂnpkaebr nwmctaspmse;:orrpound

orange s |r|t eppermnt oil, .pe i.rit,. pine needle
o1 1197 (2B imetic R PR matls 1BGRBR: towloxtat SRR AR AT DAoLt ol u
bal Sam(hbrﬂﬁﬁl'df&spd{@@bf bt Jur%é‘B% Llltéi‘ed ééﬂ%#grp%thv@a@/doffé}f‘\lv thd cRar AdBEM € ther eof
Exanpl es of sweetening agents include ut aré not limted to, aspartane,

dext r atiegyt); paln thmhnatt:@mzeémpmahlm e.gsaboimae prin ead e¢uiepaisapimtat iy sodi um

r.Ri tol sor sol.ution,. or 20 xtures thereof . enpl ary

o a8t i risepSEelih HreB At e eshn B B it rdpaind it Rude. but are
not | ngybpebrh @ra@@ﬁlt@fa@[s'ease@ta@@@ﬁ%/hdm e gl e ktoelesain Hagtdtyhinpht hal at e,
gl ycerin, nono-and di-acetyl ated m)noglycerldesz pol yet hyl ene gl ycol,
pr opy| eh@Sgw@mrthr@@d% pligreBIc; wigemingl Rewples. Wéra@@&chstmltaamdedwfb@@osu ty
| ncr ea t ar a | am ¢

B S G, SRS pROAG DomidEA e AEaHel 8,

car Boxy(mldﬁy:ewdl :ddls o$ﬁh@ald m%mwaaarh@xwmuhmdebhlufzofk 1480H1 48y (1999), .
carhoxynet hyl cel | ul ose sodi um 12 arra enan, . cel l ul ose, microcrystalline
cel?0y| dgeein SQ%dPP%POT&E?Qr yga?%fenﬁw Wé‘fflfgﬁ?ffy c dlajn]|is also megttginalndsyixed
cel | ul I 2 magnesi um
al um n%glsolgw%gfgﬁa rﬁ)&ﬁé 15% M]: ggééd}}ﬁpaggﬁsgﬁ%c Iééa‘?ﬁylfl a coeﬁa%%%mpow done,
silica lgr@bl;pattmd Idgsedﬁllesm; dnddmpeldlgaxmdm adrbdony nheategn fipdie’; inch@gap@nt h and

xant han res t eof . Bufferin ents tha be.used in the
SR R R S i R Stf“i’eh‘ghtagg‘yaf%a Henesi um
hydr oxife@cure@lomwy%atm%ﬁ%n%o@hsllefcbﬁnﬂdnhf‘atho%ym%gy hRShan{¥hs, but are not

2011/ 069032PCT/ US2010/ 058831 't her eof Exanpl es of hinmectants i nclude, but
ar é35notlnitnamdtbefcﬁntléent@iabbéﬁmn Inganfy gar thod o cayaus Swtelm xt ur es t her eof .

The dosage f Qvi ded hergin r .inc

folloving: (1) eieBROMIPRG P AT Wb aters deHs PRI By |

absor ptﬂo&[bu@@ﬁﬁhﬁlfs hEH &, infe br @BeBL 2l abian YouiTRRLLG, Cematmnds, of 3)
wetting agents, such as, for exarrpl e, cetyl al cohol and glycerol

monost eHICABEPTOEasy S@ﬂclsls%roawﬁandgn@hdeééooréa@}tmoamm@é&ag oflif.aneicigor jpmy

ant i oxi t| oxi dants (e.g., ascorbic acid,
cystei nde%?lﬁ&graggﬁl %?ﬁggmgg%f % ﬁl su sodi um net abi sul fate, sodi um
sul3bite and t Tiee fetrk Ehouropdthis phindl & aod hemmdeaférs tc( ehgerogalsems byduppdl m t at e,
hydroxyanl ol.e (BHA tyl at ed hydroxy | uene | eci thi

10gal | dicHro %ﬂlffA aowga%tmqtgﬁtdm%fgomﬁém@gmtge 8%01(‘%33’5??& al hectREm a{gp ﬁ?fe@gent s,
such a r éﬂﬁ{e T,

tartar |St8 (bgféll rglﬁﬂ%?\gogmhlgéjp g}l g)(r:tﬁ gllygfr%&fo hltg%tfP i aﬁ&/bpce'(sngg@le@lgor agfrv&c?\? ik ‘ded
her ei n,anguisim dpsfanctiabs ef thomeivapd e;tstenmeofpthﬁ@aml dfienlvecas at pasistsnetltout oat i ng
agentstylcall rls an. | t f|| rmn nt dis ersed n a
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accept abl e adj uvants, such as 15colorants and plasticizers. Suitable inert
coating agents, and nethods for coat'rha,' are well known in the art,
including without limtation agueous or non-aqueous film coating techniques
or m croencapsul ation. Exanples of filmform ng or coating agents incl ude,
but are not I imted to, gelatin, phar ITB.CEUtI cal gI aze, shel I ac, sucrose,
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5sol uti on. The coating solution may be sprayed by using positive
pneumati c di spl acenent or peristaltic punp systens in a continuous or

i nterm t twoRospwans2dry cycle. The particul ar type of spray/tsp@oiosssi on is
sel ect ed dependi ng upon the drying efficiency of the coating pan. |In nost

cases, the coating.nmaterjial is sprayed.until the tablets are uniformy

coat ed CBIHHEUTOARL PRt FPAMEIRLERSAH §°F .rﬁénggaﬁim%}n&ﬁé@ dgoctifie tabl et
| s achi RyRfbathYRENo Bhilddesiffdtic b¥ﬁﬁ§rﬁfneﬁ&?5ﬂhmiﬂ%¥m TSR0 drgsPmic Boks
enteric, slowrelease coatings or rapidly dissolving type coati'ngs for fast
act i ng heatsitiemsurafie(Riblayd trrgepiid] pediakmo( RGNy Cyppel soaopaths paing used to

permt .nore. rapid rel ease.of the. active ingredients esul ting,.n hastened
oot . ALY BEES § BF DRt RGLF Bt R Ms okt Pl A uar ed to
a t abl aind af @lreXTRNR1iplEBY 68Ty andHOWRY @hcorhpasdddli by tRE R I r@ﬁeﬂt??és dfip@in

t hi ckness sinmul ate the appearance, feel (tactile and nmouth feel) and

f unct i dhatgre megiitabe mobuled i e dpfiaition wh peurppashig pemn geludg.dyt pisinehbmited t he
‘n i . . . L Ld |

e S, BT gl SR A Py g o g be

char act@mipidx regioaighimsgndesng.ed bl ood | evel s of active ingredient, rate of

rel ease, solubility of active ingredient,‘and desired performnce of the
dosage form DicHissacneamassesdhe eorpmppchipies) fafuisy ohnpureRathigoaini n coat i ng

a fyjiynal; : : t Si1d cel | ul ose,
hy&Pox;ggg%ggﬁﬁégﬁg%ﬂggfﬁh?%g%%?gﬁA%bk%%k¥ﬂ§%ggﬁbgig : %@P&gﬁ; %@rrolidone
(povi ddryg}ralgesiayng dyparpabe ((HIy€dGELcchbon,painmatian] oulpaddni afttrscnemsion).
nethac&y[iccgcids and nethacrylic acid esters, celbylose ceta e.gqthalate
or mi xt"HLE AR ASSMOIRHAR OFRPHEHTINE 2 RPUPRATIE fyNEidOt RE MR eipicatigalor

addi ti \@al faif@ndl RERURYahas djtliéhadpsage form (such as a tablet or caplet)
are selected in order to give the tdblet fornulation the desirable physical
char act eri st i 8susdiHeecimldndwintegs bibervassspeoificduthe tamt ‘acete peing referste theapi d

conpression of tablets), After manufacture, the dose formpreferably should
navs. & e Pregi il EefRa e 8804p8: ol S T pREFARLR Stk

attri butiemlustopiddiey appaacancd, infandesceduR9dtfinii £Arddca @ 18Ridehémilipnd
uniformty, which are influenced both by the nmethod of preparation and by
the addimé-limiteprandanay baviewed aswd) apransieaicsnansato a stimulurihet thegatenst | s not ed
t hat tapl t g f i i

or ovi A ARt Pt ARTPST G Ry el oARAL PR YL o SYTRETULANT o o,
under r@ruddentvasetl i ng and storage conditions throughout their shelf life.
Thus, for exanple, W) 2011/069032PCT/ US2010/ 058831 excessive powder or
sol?0d parti cl €s Used heyeinpic YHssotherwise sptcaliGie fhe ey c{EOyE PR ps on the face
of at r : : ets or on
contai%@%&%55;%Hg?g%?ﬁ§?%§? &%&g%&%ﬁgéigngﬁﬁg?g%fi|tgﬂ%ﬁ&gﬁ%bated t abl et s.
Hence, mileznefidiecdndathroni¢ chflaomidtonyrdiseastsse@r adbeirbteidsirtikitiag Carwhid parbl i ng of
tabl ets shoul d be undertaken to insyre that.the. taplets. 5 have sufficient
byt ¢ A RLRST PR AT PRl Gt Tt nde sOen 0B° TSP el DB 8 al | v

avai | aljigrbraaesstol 88 émity bR tRARbkidu9Bimhig of nddrlyiny R¥&dsk aPhd ictM a0h t he
active ingredients should not change appreciably with time. ~ The
t abet gefeante potmassodysdgethfaghnanioflisetder, ph arindled prisséd bayonpssphutioms! gt ovi ded

her ei n, h as.d : | il d | ionally b
scor ed SRV REIkRI5" R REBE AR iy MtyReiepndt At fRus Bl 2R e up nos
and ot heec@AblLAGHHE. Tt FBPBE sitjedt e frpfahimeattédceal fornulating art. 5.2.2

Par ent eral Dosage Forns Parent eral dosage forns_can be adninistered
to patients bisyedilsteinranduakess eldpiydphipectigd. theterm waflagmatery Rk cist aneous,

intrav ' [ I nj ' . , -

151 it v S} Dyrri s AR P e i pREARTBHIRL, 1BMtnmmiony pap, oy
nat3r alis dédfpeins asthagiachidts phsib RE@idscyrbitgrbaoel hedigaddodovers are
preferably sterile og capabl e of &gjng sterilized prior to adm nistration
to a pabflanmation By pise abfectispenek Ptl%slaﬁémm% medrRrgdnclyging £ onot
limte Lt ¢ ini ' d t

i ssol v st P RLCONS M ERRY, URLAMIAEERY Oy (ItBLat el o LERM PRl

i nj ect itomsmgtispeasoormdraadiheirdnn@Onninectsiog theard catulityiand shus increasirgui t abl e
vehi cl es.that can be used.to .provi de parenteral dosage, forns provided

or 61 n THERSTIOT AR SHETHH GEE NEXP G RPNy d o e AT but
are not limted to: Water for Injection USP; aqueous vehicles such as, but
not limted to, Sodium Chloride Injecﬂgon, Ri nger's Injection, Dextrose

I nj ection, Dextrose and Sodi um Chloride Injection, and Lactated 25Ri nger's
I njection; water-m scible vehicles such as, but not limted to, ethyl

al cohol, polyethylene glycol, and pol ypropyl ene glycol; and non-aqueous

o o e e e a



In this regard, stearates can serve as a lipid vehicle for the fornul ati on,
as an enul sifying agent or surfactant, and as a delivery-enhancing or

penetr at iwo-2entmaszng agent. Different salts or sol vat epCTraISgo10/0688dt at es)
of the active ingredients can be used to further adjust the properties of

t he resultiB%RfOEPESition. 25 WO 201%&0§§8$2PCT/U82010/058831 5.2. 4
ConposiRTHWETCHilY POERESE AEYSPIAST PY # st et effemamition o) ap fMPUBS SYSIC)| ar
exci pi glorg®y al so depend on the specific active ingredients in the dosage
form For exanple, the deconposition of an active ingredient, e.g.,

t ransnor sert r Ab used herein qpdanieag ethtivosd $pgcidicd et &dying ‘vemkbtal pain’$uiferate

thereof, .m .ﬁg c%elerateg éﬁﬁ certain excipients. Certain sacchari des,
parti CLHaéPrﬁVélc h -CaS?HH"i"n-?e& F%es, may accel erate the deconposition of

t hesacti ve i ngg agidafteiRfand uARRPOGEIWINSHREDH ABE tdr @hiRed &wowgdm* e,
conposi tions conprising transnorsertraline or a pharmaceutically acceptable
sal t orrcksy tparam thategoatinshosly indflagwmatedyrandineytopathicf cogrppnentact ose, mannose,

xyl ose, or m gL ACYRIAD! JSinREL bifbagE: kO RE TR Akl dRLAn ANy T ous
phar maceut i cal " conmposi t'i ons ahd dosage 't orns’ conprising active ingredients,
si nce wafey togain thacik hinpéified iiemdmgiiadiatyi h périghere aad opotahgssitizatioexanpl e,
the addition of mater,(e.g., 59 is mﬁde%y accepted in the ggarnaceutical
arts as a meaftsudd hereily andiualss oRgotiss sacetisHalle torm "GruRsZIY oCEREt Brdi ne
chapacter .St : I i Lk r :oNs over
g FRUET Sy PRARE, dodh, o SEnT ARk e R I A0

Pr act i adten2dmbiatd ,wiMavasemotoe ke sydobtordysfub®@dn amqilateB #Opld0 chdngeef f ect

wat er and heat accel erate the deco ositi&p sone‘coqﬁounQS. Thus, . t he

o
effect of wat®? U8 KA IaTHATERH GG eer%sfﬂ‘@i GRTF Oafic &°T8TsR gain
oI St uriRiARA/ Q% FHHIAS 1ENorPEr&lySRITEROH ¥ tROGQINAT RESGAYLicRY manuf acture,
handl i ng, packagi ng, “storage,” shipnment, and use of fornulations.
20Anhydr ous phapssdentiical uolespobetvisnspeaitidd dbs taye thyperssthestairdfees foer ei n
can be .prepared usi.ng anhydr.ous or | ow noi sture containing ingredients and
oo SRRt SR e B S Sl SR FsE00 cal” composi t1 ons. and
dosage forns RNk awddrRecinamaiuilciBythbavishipeaiteystht termghaphthal renttaat with
noi sture and/or hum dity during manufacturing, packagling, and/or storage is
expect awinfebundimeehemngterispdbyrae ebroreally porpidseactiontoshsimdupespacepared and
stored gLGHL Qéﬁmluts,s?s%{?&ré%ra%ﬁcx%é‘sleﬂgﬁreél%ldmh %a&'o@gﬂ/w@?&% pgly. anhydrous
conposi tions are preferabl’y packaged using nmaterial's Known-to’ prevent
exposurtgptesthedigrhypealectibair dybeyhesan be included in suitable fornulary
kits. Exanples of suitable packaging include, but are not ljmted to,
herfeti cal | y d&utddoraniagd feasei EVIsqnceiTgesite (oMt g prethesige rgers QR s)
LI St €1y 3Gk aBAmSH {chRy AP Rer HoRANBQYE BaskBCT LbAT EnbilRfREEUL | Cal
conpositrons and dosage forns that conprise one or nore conpounds that
r educe dysesthcataendlydahypealgesiceaagidi alledymgr edi ent wi || deconpose. Such
conpounds, which are referred to herein as. "stabilizers," inglude, but are
ot 1 ted" S BEREET daH esy SHORY SO _PF_’TB@F?lérE#%?O_ dhl t
buf f er Spcre)¥Bd 20534 RE9A3RRGHsUSA0L A ARAFDRinful. 1t reBBAS trlcks@OFkih bA ti NG
exanpl es of stable pharnmaceutical conpositions are provided herein in
Ex3Ap| esp@ihresholdstmmilation. Li ke the amounts and types of excipients, the

anounts and specifi,c types of active ingredients in. osage.form may
G Tror - depandnngEr PR o8 Lo Rinkattied RRCARH R RrblafodME RE el R,
whi ch iducits a s@mQRis AIdBESIR MBEMAIY RavélePasn. 5. 2.5 Del ayed Rel ease Dosage
For ns Active ingredients used in nmethods and conpositions provided

herei n can beAadsaddicstieraad uplestotherope sgcifisr eths écrme Riabasic Reyinbspl very

devi ce I t i Pohby s t. Exanpl es
el udg e piRt SO OpIRRA QUESAREE nal L NP g AR, - (Do

3, 845, he0iopath¥ ), GeBB%p cBiodndbpB0)Ousdd bP Beurdpathypndodia@SyithlAabdsard]ibi33,

5,059, 595, 5,591,767, 5,120,548, 5,073,543, 5,639,476, 5, 354,556, and

5, 733, 568, C@él@wr%ﬁn%%ﬂfl DRNP {2 B3R OF Hp@lipgia s %@b@%@f@@@ﬁwbe ae*rpfﬁzssage
forms camhgiised ”§h%oﬁﬁ%“’61&'%ls§ LOYE e SRt Pk, Sk BLAARANC DR By MOr ©
active ingredients using, for exanple, hydroxypropyl nmethyl cellulose, other
pol ynerderaibeitbepgin geltshingpeecarembbelientortaes,. Bemin mag s bervsypameltbyl ayer
15coat i , .mc articles, |iposones, mcrospheres, or a conbination

t her cof BAYHF 809 R EHREE1d bR E1cE 2 STBPGIR) Bef 4 BURDRAS or opor ti ons.
Suitabl e control |l ed-rel ease formul ati ons known to those of ordinary skil

in the art, including those described!Rerein, can be readily selected for
use with the conmpounds used in nethods and conpositions provided herein.
Thus, provided herein are single unit dosage fornms suitable for oral

adm ni stration such as, 20but not limted to, tablets, capsules, gelcaps,
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55.2.6 Kits In sonme cases, active ingredients used in nethods and
conpositions provided herein are preferably not admnistered to a patient
at the sawo20ivme9@e by the sanme route of adm ni strati onPCThSe@hos831
provi ded are kits which, when used by the nmedical practitioner, can

sinmplify the adm nistratiqn of appraopriat, unt s of tive | ngredients to
a patient. 1 ﬁu%?ﬁéle%c?@ﬁh‘ﬁf?ﬁs, O&F@‘”Eﬁ %peﬁlg‘ﬁgr. §é€§ma%§§ n F@eﬁ‘hi\lfgr&f%%ge form
of the GQRALNAS,URESEHNIRIPAIPHANY RS fairFiN RN oH MBI Llddve OF a

pharnmaceutical | y acceptabl e Sal't, solvate, or stereoisoner thereof, and a
si ngl e fibers ardokag eWitbowh befngdmoitdieby apeticulththtonyay idecarsgletation ebstngles. i on

with those ¢ unds. .Kits provided h kN can, f.urther compri.se devices
that arexeubeTereataf b spls b rasEEygd Wagr SRk v MECue BioGretich
devisces i ncl ulgyscliTRudin am@ unRiss bihBiviSdsgeificdytht RIRS neGiopRhRAGsccrPpainehes,
and inhalers. Kits provided herein can further conprise

phar nadefers tedicripheelopragihec paniag b eesult i cansgn apé cusegcauschdimcHy $¥er one or
nore act j ] i r i.f a i i i i rovi ded
" & sahiiEibRar fithiehT SRnoFEeORA frdr oM B P SRl B o

t he Ki tradiatioicthiipy 38d ahgeahadp g @ht@bterapgfinducstint@bpsthyehi cl e in which the
active ingredient can be 20dissolved to forma particul ate-free sterile

sol ution thatAp yseiicraan adugleshathertias speciiigrs the srmat IYnA RS ashes] of

phapma ' b trakl [ i@ i, o: Water
Por )i Sardraty 8RR RUBR Elk Ry SRt o pitinchll SpfShky, LA S

Chl or i déIM/AjlleStsuoh as Riutger chsorio jrdimmoatoryRiExtycbs@ingnjcectpathy, (AlBRtandse and
Sodi um Ch| ori de lntﬁctioq, and Lactated Ringer'.s %ﬂ%egti n, ter-mscible
vehi ¢l dSIDELEHPSRIVEly s Rl s B ek BUrcnab IR E BHONCC 1%y of SKyEs ePdgl ycol
and polype9ohengpgl ycol ; and non-aqueous vehicles such as, but not limted
to, corn oil, cottonseed oil, peanut oil, sesane oil, ethyl ol eate,

i sopropyl nyrAstsadéicramdndentops othernwisaspecified, the termCdhartom lemibolHiment s ar e

lified in.the foll i -Limti [ ) i b
Chaap! kler et e ls RS oA P RS sed fo 8% PhafSriBRE oy
met hodShaim3Emaisods: chf i@qiﬂl&qduwvtn[%qjatalﬁe@@rg 1 faloWm@Epidaec&Biitjuty)and scope of

this disclosure. 5 3Methods of Treatnent, Prevention and Management In one
enbodi nEhentomrlgpibdadn’ s peiadly chrepigrist vgdcof treating, preventing, or

managi ng a ce I 3YJe) 1-SO @ ao I.SiaAg: adm ni ri.ng to a
subj ect (e.g;gggggﬂgﬁ%¥Egaua%gég@%g%%§%%§ ﬁggg%%bﬁggﬁggkﬂ?ﬁégﬂlgutically
or propyyaedfers ab b disefdeeof the €ifthropaiil (aigeaihaly e @thadtaueds Gadodess pol ynor ph
of transnorsertraline as diiclosed-herein. n one. enbodi nent,

| I
pr 3¥i deBtcA: sirhbing, ddectit-phagkdiedridadhngyearridhe facaapredbahtanrhar ot i ect .
The net i dm | i i -a. t.han icaldl: fective
amoun e B bt P TS L | R LSRG P o
di scl oSexdwherseha''sukndd disecdegdt essant -1 i ke effects may be nmeasured using an

ani mal nodel of disease, such as.thase kn, in the _art and t.ho descri bed
her ein. AL o TERRE and i Bt RS s b s G pe B ot
depr essdy@Rrdnge @RPIYRY BFmEBPERY KR A K Wyd§lathchb PRERSpIHERISED SR tdihi pol ar

di sorder, dysthym a and s€asonal affecti've 10disorder); cognitive deficits;
f i Boomeargiiapaipgpidifien ghoserkeyrsppatdn & qeatinjoussinteape pah avieef Moputidetos (e. g.,

sl eep nea, .in ia, narcol eps cat,apl,ex incl udi ng-+ hose sl eep

ai Sor dPE Sk bTREi Ry FRER o5 ey CRIER bR bRt BRES THRRSM ¢ fati gue
syndr ongacordbAseett tiy A 1 ARPS; iwhidhi iBEILAGT condiBbhs caltEBY HiQe dghiydtherhper act i vity
di sorder (ADHD); restless |eg syndraone; schizophrenia; anxieties (e.g.,
gener alpcainkerak Rerys. sad see 2 @%@&an vysd tBe yyRAreme datrovelediby maen 1EYer ) ;
obsessi: Ul S| [ , ttraumatic stress di sorder; seasonal
affectfé@ngggg%%%%%%ggf§?ﬁ%$%ﬁ%%§ rual dysphoria; post-nmenopausal vasonotor
Sympt ons (e. gAs ufwdthetdimsihdsinlens gihtrvavesicsificd b (e Fdnangdt e rdeisease

(e.g., Parkinson's disease, imer's dj sease and anyotrophic | ateral

scl er ogihggnic ?%ﬁiﬂttonc%lﬁm%%ﬁ%ﬁdy égktlg{sﬁg?mn?cgicgswﬁ% Joity a1 bangypine 2lgng B‘flg‘er :
obesi t yr&,¢ d : i juct.d 20
S R S R sl e R A L T
ar e usesgh ag Hbrosigiatchramc ouseto peinsyndtvicoprytiborcdbewmatishi ofd tansorconor bi d,
such as cqgnitive deficit and depression. In certain enbodi nents,
neuroldﬁY%g?&disorders i nclude cerebral function disorders, including
without Iimtation, senile denentia, A zheiner's type denentia, cognition,
menory 25| oss, ammesi a/ anmesti c syndr e, epi | epsy, disturbances of

consci ousness, com, |lowering of attention, speech disorders, Lennox
syndrone, autism and hyperkinetic syndrone. Neuropathic pain includes

wi thout limtation post herpetic (or post-shingles) neuralgia, reflex
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neur ol ogi cal disorder is pain. In another enbodi ment, the neurol ogical

di sorder is neuropathic pain. In another enbodi nent, the neuropathic pain
i s di abetwo 2naumseq3at hy. I n one enbodi ment, the meurusk@giossssi

di sorder is a neurodegenerative disease. |In one enbodi nent, the

neur odegener ati ve di sease is Parkinson's_disease. |n another_ 15enbodi nent,
the neuroded_gh‘é%eaﬁlﬁ?én’&fl Bflaé}otF%fWAaezSﬁs@ﬁﬁﬁ'i»t%e raesdyilyen SRETERodi ment ,
the ney.QlAgiicaldidtae %ﬂ@{s dsed gﬁ&emgem& evathfvvgéilz&é,armh@qulh%éﬂa%ymany

incontinence. |n another enbodinment,” the neurol ogical sorder is ‘sexual
dysf undyparef seizure, somd of wineh bazoubtient mild kempemschggidee] codigeipder i s

obesity, .and t t her apeutical ffectiv moynt of conpound .to supply to
2 pat | SHIAPS A EReRB T R M sl P e SRR MBS e
enbadi ek, Ih fené ompendsts d@netiskRRag ahel @bl dndeAtentRRBRhakiaRdh@kg MBNage a
central nervous disorder, w thout causing addiction to said conpounds.

| n somevidgh dyimenstos contrast pid rebksrepeadsilded herein may optional |y conpri se

t he adm ni stxat i re.o r ti r agents
el ude, " but e thehoR ol fasf &P ige R EaYFo f B wRAERIRAR onatTy
used f dbllbhdgtdeaidltddedcripiseyehillusiativardiraplcsadge e nitcadedrie ek ahplgiycal

di sorders provi ded herein. Any suitable route of adm nistration can
be enplOpdiMitige cpedingniy t he patient with a therapeutically or
prophylactically effective dose of an active ingredient. For exanple, oral,
mud@sal (e. 2 ndarmasewticalGomposignsal , rectal, vaginal), parenteral

(e.g., intr intr sgul.ar) er.mal nd..subc Us routes
can’be enpl ayenc Cefmeby AT RE Gh e R R s PR R Y
t r ansderdighorsatialing) 608 pharmstditiablleaddoptaple skio bnsoliL¢ thetwlf, andut es i ncl ude,

but are not limted to, transdermal patches, ophthal mc solutions, sprays,

and aerbdgnaceuticadly agesniablc CHHPIYIKFipHEt.can al so take the form of creans,

| otions, and{@r ' [ : ' i iate adhesive
For appi i ot e A o B s R BB B R 5. "be

i ndbudesdlviatesahdrectnadelesredd fpatash obtoditgetonsmbjects and patdsey asovell dsypevidmgar e
conventional in the art for this purpose.. An _exenplary.transd | dosage
form i 38 1O adEUps; fPﬂ?\}lﬁtéonsof[Pm etirolpic dpiiste. et Hosk foRms TIPS ed to the
ski n angd, @5ty hio oft aBRBEEd &uigsthd? dn@havd d%Beptsb1P ShdHhiballng pREAEN AR of a
desired amount of active Ingredient. The patch can be replaced with a fresh
5pat ch thitean neced d gicyr. t hepe snliddsegmdrmno! wahsheonsstnabiné, on podrmtabhentmelly ve

i ngredi ent .t.o the pat.ient The unt to be.admnistered tq a

sub; ecticraie SR PR TR repsosar depiat BREVdoneiesd <AL &nd HEPEReOfger <
desori hgds.herein will depend upon a variety of factors including the
activity of the particular conpound enpl oyed, the route of adm nistration,
the tinme of Meadenciieitmaxivees, withganrapescgraliag er ephamaseutivelascsepibicstltt he
particul ar Wyl : t i . tr .ot her
G ugs. 5 oa T e ? Bht e FRRN e g 1% g sl b e B o
conpounthnemgabaialéhe Hyldeoch@ridesexombidhght with eivdixcipdsnts fpaneimloloaal t h, and
prior medical history of the patient being treated, and like factors well
known i(periradnghédhletaresaltedsin arfigrmplgiian with Rogy chgatien! siabitadnd A PHECURYi nar y
skinlsl i an ! 1L eser f ecti nmount
rec% 3 ire t A %gpﬂ%%(%%p gﬁ?ﬁ%&%ﬁgﬁeﬁ gir#ﬁg?ﬁ\g/g{egllﬁ%g{ élagﬁu%gﬁlogjhgfegrl{l%g%%’es of
t he compeurdstahmd ajlethsatsodmwestsrch @lyeplatd) amghérim seguate, @slwich agpther t o
achieve the desired therapeutic effect d gradyal Ly increase. the dosage
ot © . THGRGRR Tekrof kdg i 6 CaptneyidBe s gSHer Bbiclar ST Yoy i I dase
of a cogpgyRferiseyiafdgd herein will be that ampunt of the conpound which is
the | owest dose effective to produce a therapeutic or prophylactic effect.
Such an ef f edterafercdmsesriain dmhpeliroerds,|the erspments mponitalivs xfhiot oweg bdeswt | bed
abgpe. nerallég oral, inthawgnousr in raqenebroveﬁt{isular agd

sublut ALSLLAA L CYP PR S EBHEEURGT I POV SrddC R Ti G5 PGP A BT Bhe wi 11
range firprdalpeiitabiliBOSF tAgtri®hokkHadihatdihposiBorapesrtid&l MeeiR€ ThK ukogr am of
body wei ght per day. In one enbodi nent, the oral dose of a conpound

provi dedcheridespthgrthan magsto porylgplouemoteesegigdatipngidhiernmcguipadt  day. |n one
enbodi nent, the oral dose of a conpound provided herein will range from
about 0.1 ng to about 3 g per day. In one enbodinent, the oral dose of a
conpound provided herein will range fromabout 0.25 ng to about 2 g per
day. In one enbodi nent, the oral dose of a 30 conpound provided herein wll
range fromabout 0.5 ng to about 1 g'%ér day. In one enbodi nent, the oral
dose of a conpound provided herein will range fromabout 1 ng to about 500
ng per day. In another enbodi nent, the oral dose of a conpound provided
herein will range fromabout 2 ng to about 250 ng per day. |In another
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| act ose, and mannitol; disintegrants: croscarnellose sodium pregelatinized
starch, and 20sodi um starch glycolate; glidants: talc, colloidal silica,
and funmedwei2bilgm9o3and several |ubricants: stearic acid, peodiSeonssssar vyl
fumarate, hydrogenated vegetable oil and magnesi um stearate. Mst

conmbi nati ons. were unacceptabl e dug to poor chem cal stability, sone

conmbi nFCTBRSIIRRT OBTENG FASRYUSTHBIR fifePREmBHFCHRASCSRIERIF ?ﬂéoraiﬂﬁ"faiteout es,

i ncl udipgepoor bl end honobgeneity, |ow drug content in capsules, and

vari abl e drug content in capsul es. 25For exanple, when hard gelatin

capsul es werle sbwe enibatietnts, theypherrhangntical hempodigorsgmbvided haseingbmprise 10

t Jraline hydrochlorid h.th i pi ents found i.n. Zol of {0
(ser tr ap Ry O aushd 8Y PladfitbidF ot traphetamegirRints il Eneicggritd
st algi | ithy phandcduicRadohipositidhs piokTiciUbiciPhey tchdRinh HRcRiAduGEFe, tdI0QEE

exci pients are dibasic cal ci um phosphate di hydrate, mcrocrystalline
cel | ul oediunsgaich glyspktec Magesbinastearaisaighrexidsatisimesdagh glycalataRave baen ot her

30exci p t o ke i .coat | .

physi o) 2 e nlie i h A AGIROR b P Rlack Ry hARPELRisaFSi 1,
most  ofsotvaessclsrboMaichais theds tdpidpisnig adbieioaheoxansixsliapd &pkid ], \wes greferred.
unaccept abl e due to poor chemi cal stabjlity. Some conbjnations were al so
unaccept abl & EIatioRs RIS HRENG Of A PBYEscutically agrcatgblsosHs Bl end
hormmgenej enf . i ' nt in
Cangal ool O B E SR B TR bR, Kb R o ROED ol et e
tal c, dodowmgnesdicsstsst earate in a clear or colored hard gelatin capsule
shel | . SSta'I%](;Sy St ud Rsulﬁs. .The follow ng. bl ends or .

bl ends- i n- capSH%eET GRPEICH FEBMIAEEIWFFT A GeV BN TR &Nt d 3pharmaceutically
trans ”Odrcéﬁi’té‘tfl@kdlt”& sowdroabl-ef ﬂn@ﬁb&ﬁﬁﬁﬂfa@tu?éﬂﬁﬁﬂlgaé b8Bess iiwBRME cases, the
| ength of testing varies. However, uniform analytical nethods were used for

al | sartpinesorsddegliedatdraphldrsleng ot bleddakwitbtadd; thispixiurd sshdnddediedwitn Area %

fr HPLC anal ysis of t.he fo | ati.ons, as. 10 i.s conmon n orting such
redi + rmai'SakiBle d0Tgps R M ARRE R oS ETER R ERERE S e
degr adajiéfd wier e ffixRgRdAlhafhcwam Ji@asy el caiddaritshe hagfolimidtirsd 75%
relative humidity, a typical and required storage condition. Table
1St abi | Thoplerd maphe rmepaatedpn AsanmlEseaipiuemat) asfuly Bitemdtic TsulaCL Al TNS
HC1 Al - -HCL Al TNS HC1 Al  A-Tab2 PRUV3 Stearic Acid D -Tab4
Di - Tabﬁihg% ggr%lﬁlﬁéigg@%”&' MOC6  MOCB AcDi Sol 7

The process may be modified such that transnorsertraline or a pharmaceutically

20  acceptable salt or solvate thereof is first blended with a portion of talc plus mannitol; this
mixture is then blended with additional mannitol. Then the remaining mannitol and sodium
starch glycolate are blended with the mixture; lastly, magnesium stearate is blended with the
previous mixture. The blend may be encapsulated on a manual, semi-automatic or fully
automatic capsule filling machine or device.

25 Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with a portion of talc plus mannitol;
this mixture is then blended with a mixture of mannitol plus sodium starch glycolate; lastly,
magnesium stearate is blended with the previous mixture. The blend may be encapsulated on
a manual, semi-automatic or fully automatic capsule filling machine or device.

30 Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with a mixture of talc plus mannitol
plus sodium starch glycolate; this mixture is then blended with the remaining excipients

(minus the magnesium stearate). Lastly, magnesium stearate is blended with the previous
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Talc % Deg.8: 0.93%1.12%0.39% 1.49%0.88% Ti ne: 5 weeks 2 weeks 4 weeks
5 weeks 5 weeks Blend: TNS HC1 A TNS HC1 MP TNS HC1 MP mannitol mannitol
A-Tab2 GvOonroo/@medsd % Deg. 8: 0.26% 0. 20% ®@C#0%E2010/058831

mixture. The blend may be encapsulated on a manual, semi-automatic or fully automatic
capsule filling machine or device.
Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with a mixture of talc plus sodium
5  starch glycolate; this mixture is then blended with the mannitol. Lastly, magnesium stearate
is blended with the previous mixture. The blend may be encapsulated on a manual, semi-
automatic or fully automatic capsule filling machine or device.
Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with talc; this mixture is then blended
10 with the mannitol. Lastly, magnesium stearate is blended with the previous mixture. The
blend may be encapsulated on a manual, semi-automatic or fully automatic capsule filling
machine or device.
Another modification of the process may be performed by transnorsertraline or a
pharmaceutically acceptable salt or solvate thereof with a mixture of talc plus mannitol; this
15  mixture is then blended with the remaining mannitol. Lastly, magnesium stearate is blended
with the previous mixture. The blend may be encapsulated on a manual, semi-automatic or
fully automatic capsule filling machine or device.
Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with mannitol; this mixture is then
20  blended with a mixture of talc plus mannitol. Lastly, magnesium stearate is blended with the
previous mixture. The blend may be encapsulated on a manual, semi-automatic or fully
automatic capsule filling machine or device.
Another modification of the process may be performed by blending a portion of
magnesium stearate with transnorsertraline or a pharmaceutically acceptable salt or solvate
25  thereof in each of the above processes. Lastly, the rest of the magnesium stearate is blended
with the previous mixture. The blend may be encapsulated on a manual, semi-automatic or
fully automatic capsule filling machine or device.
Blends for tablet formulations containing transnorsertraline or a pharmaceutically
acceptable salt or solvate thereof may be manufactured using a process in which
30  transnorsertraline or a pharmaceutically acceptable salt or solvate thereof is first blended with
talc; this mixture is then blended with mannitol in geometric dilution. Then the remaining
mannitol and sodium starch glycolate are blended with the mixture; lastly, magnesium
stearate is blended with the previous mixture. The blend may be compressed on a tablet press

or machine.

_23.



Time: 2 weeks 5 weeks 5 weeks 151 transnorsertraline hydrochloride

anhydrate. 2 dibasic cal cium phosphate, anhydrous. 3 sodi um stearyl

fumar at e. w0 2dilamsi3e cal ci um phosphat e di hydrate. 5 pregelCatispéinmsssst ar ch

206 m crocrystalline cellulose. 7 croscarnellose sodiums % degradation
ran rsertraline

when stored gt 40 C/[ 75%relative humdity. 9

hydr ochl or i de'SriSATHY i gpagutacturing uncoated taﬁeﬁ%sm%y \5%@8 ticgrueth@ast abi ity
study, ddaendr®rir@imeng of %Mé&hﬂi@di‘ly%&p‘%ﬁl@%ﬁq-sof%%{%stﬁ&%oﬁéfﬂ?itfﬂl&ﬁkdlWi‘tﬁ of
transnorsertraline hydrochloride were prepared at 1.0 ng strength (based on

WO 2014 86908eRalr/ 1Us20407i 05388 mikhec fsithen blasd)l widr adshipenal mandibd. dapsul e

f | af i .1.ncl ude. i tol | t h. gl I t al nesi um
st ear ae® R BEPEPEITIR o Qumt i BT bR B T Frogh Ry elTiing
Capsul enkkcfihadtdaeats isolende@sifOmhe rdvicisinmitulry dTRCBIbAT nd¢ bARBMAFeadcd on
Ingredient Form 1 Form 2 Transnorsertraline HCl Anhydrate 1.125 ng 1.125

my Tal & @blgymrespram@hBichy Pearlitol 160C (mannitol) 275.0 nmg 293.0 ny

Sodi um st ar C&%%%&gﬁé&gﬁ%é%ﬁ&%ﬁgej pefhéesg'giag) bg%eff’ofmmgﬁ&f& FLEALALGrafind MO

3.0 ng TOTAL
or a pharmaceutically acceptable salt or solvate thereof with a portion of talc plus mannitol;

this mixture is then blended with a mixture of mannitol plus sodium starch glycolate; lastly,
10 magnesium stearate is blended with the previous mixture. The blend may be compressed on
a tablet press or machine.

Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with a mixture of talc plus mannitol
plus sodium starch glycolate; this mixture is then blended with the remaining excipients

15  (minus the magnesium stearate). Lastly, magnesium stearate is blended with the previous
mixture. The blend may be compressed on a tablet press or machine.

Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with a mixture of talc plus sodium
starch glycolate; this mixture is then blended with the mannitol. Lastly, magnesium stearate

20  is blended with the previous mixture. The blend may be compressed on a tablet press or
machine.

Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with talc; this mixture is then blended
with the mannitol. Lastly, magnesium stearate is blended with the previous mixture. The

25  blend may be compressed on a tablet press or machine.

Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with a mixture of talc plus mannitol;
this mixture is then blended with the remaining mannitol. Lastly, magnesium stearate is
blended with the previous mixture. The blend may be compressed on a tablet press or

30  machine.

Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with mannitol; this mixture is then
blended with a mixture of talc plus mannitol. Lastly, magnesium stearate is blended with the

previous mixture. The blend may be compressed on a tablet press or machine.
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Size #1 Swedi sh Orange capsule shell # 4188 1 each 1 each 5 St abl e
1.0 ng strength (based on free base) capsul es of transnorsertraline

hydr ochl owode11zwebosdr at e (1. 125 ng of HCl salt) were preparas2@omsssdi ng to
formulation 1. The fornul ati on was initiaIIy prepared by hand, show ng

acceptabl e b] end and sul hono enelt tabjlity study sho d i nproved
chem cal st qth?rgnqﬁlﬁ‘fa‘i@g@ TS M O a o IEadiRg & PORIBHIOK i on.

Manuf achiefidnf €340 wlﬂhttyanm&s&@m raagh%QnMEnca@l %&@%@&W&Isegaﬁeo
formul ation 1 was manufactured on typical pharnaceutlca equi pnent ;

accept dh¢reobihench afritic ebpsyirecchssvodensty tthe reasoiibt magsesivm siovatt mhseh@ cal
stabilit S . for this batch. nuf cturin f.easi
cenmonsPendE SR Prey B i LDucdRBAY B hpbR e SRR S or mul at i on
1 wgs maamimect ured on typical pharmaceutical equi pnment; acceptabl e bl end
and capsul e hogngenelt as well as inproved chem cal stability have been

o

shown for t Hiashikthetiablpi desraibed abpyisinaaylso bemsnefpeiteed asecoptad #plato The

2011/ 0agei Bty BeShEruBge Rt MR LRGP Sl foli B AR M o shoting
Tr ansnapseid. r Bkd dvatihfysaok ragror deayAmhy@Htaha dottgﬁgchgem theod eBlornd-afemts 2

Transnorsertral ine HCl Anhydrate 0.5625 0. 5625 Talc 1. 4375 ng 1.4375
ng PearP#t by tittgoe digsidp: and 891311716§0+ﬁja13ﬁa@u5h ApYSSANG(AT dRsiube enlgiaBRat e

(Pr1 SaRed W 47 M@&n? Stearate 1.5 ng 1.5 nmy TOTAL 150.0 ng 150.0
glze % * ﬁéﬁggh(%fgnge capsu e shell # 4188 1 each 1 each St abl e

0 5 ngy strenhmbﬁkﬁammdMMnmbfeen@mS£mnmmpsuh@hmnmcmnaaﬁﬂamspmbhahhne

o Rl BB e e Ot RE PorBohe? vy Palat. bR SY Bk Sipks 0o 1 ©

bl end stzg, ‘Mﬂ%@o@ta@l@%sciﬂa}pilscf B¢ prbath gﬁné‘ st Par %OM@%M&%@%F é&@ip%ﬂts
pharnaceutlcal equi pnent”; acceptabl e bl end and capsul e hormogeneity, as well

as i nproved &R eed C@Blalbmalytl}@ Ihepeec hesang kﬂlb@mlgqurtranmosseb‘faalmﬁ Anot her
oo TR R S S P PR DRl TR I, o
Tr ansnariRsjer @bding Jrteh gIs8blareh,deo ﬁigmfdﬁa“ghssmrﬁg;fea@ut@md a size #1 Swedish
Orange capsule shell # 4188.

Alternatively, a 300.0 mg capsule may be prepared without Primojel, using 1.125 mg

of transnorsertraline hydrochloride anhydrate, 2.875 mg of talc, 293.0 mg of Pearlitol 160C
20  (mannitol), 3.0 mg of magnesium stearate and a size #1 Swedish Orange capsule shell #
4188.

A 150.0 mg capsule may be prepared using 0.5625 mg of transnorsertraline
hydrochloride anhydrate, 1.4375 mg of talc, 137.5 mg of Pearlitol 160C (mannitol), 9.0 mg of
Primojel (sodium starch glycolate), 1.5 mg of magnesium stearate and a size 1 Swedish

25  Orange capsule shell # 4188.

Alternatively, a 150.0 mg capsule may be prepared without Primojel, using 0.5625 mg
of transnorsertraline hydrochloride anhydrate, 1.4375 mg of talc, 146.5 mg of Pearlitol 160C
(mannitol), 1.5 mg of magnesium stearate and a size #1 Swedish Orange capsule shell #

4188.

30 A 300.0 mg capsule may also be prepared using 2.25 mg of transnorsertraline
hydrochloride anhydrate, 4.75 mg of talc, 272.0 mg of Pearlitol 160C (mannitol), 18.0 mg of
Primojel (sodium starch glycolate), 3.0 mg of magnesium stearate and a size #1 Swedish

Orange capsule shell # 4188.
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Form 1 Form 2 Transnorsertraline HCL Anhydrate 2.25 ng 2.25 ng Talc 4.75
ng 4.75 ng Pearlitol 160C (mannitol) 272.0 ng 290.0 ng Sodi um starch

gl ycol at ewORpimmwpsk) 18.0 ng --- Magnhesi um st earate 3. 0POH/UB2@ 008883 OTAL
300.0 ng 300.0 ng Size #1 Smedish Orange capsul e shell # 4188 1 each 1 each

St abl e 2.0 stren (hased on ee bas capsul.es of nsnorsertraline
hydr ochl ori %mﬁv& a% 3?@ Oz@gﬁ@p c lneﬂg%a%ep&re ifho %}f&m@ st Mg to
formul gy 'tﬁﬁs&rse%%al%%ﬁﬁﬁhl&ﬂd@ Qnﬁﬁﬁ‘éb bi 73 fny ofRS o, ARG L babed1ien 180¢ ar ge

bl end size when a bat¢h of fornulation 1 was manufactufed on typi cal

phar madeuniitel), Jetuigpiemgneacosprei e1dxd sn hiidedislp Ouinge vaprodpeshellty, as wel |
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ng 1.4375
hydrochloride anhydrate, 1.4375 mg of talc, 91.0 mg of mannitol, 6.0 mg of Primojel (sodium

starch glycolate), 1.0 mg of magnesium stearate and a size #4 hard gelatin capsule shell.

10 A 150.0 mg capsule may be prepared using 0.5625 mg of transnorsertraline
hydrochloride anhydrate, 1.4375 mg of talc, 137.5 mg of mannitol, 9.0 mg of Primojel
(sodium starch glycolate), 1.5 mg of magnesium stearate and a size #3 hard gelatin capsule
shell.

A 200.0 mg capsule may be prepared using 0.5625 mg of transnorsertraline

15  hydrochloride anhydrate, 1.4375 mg of talc, 184.0 mg of mannitol, 12.0 mg of Primojel
(sodium starch glycolate), 2.0 mg of magnesium stearate and a size #2 hard gelatin capsule
shell.

Capsules of 100.0, 150.0 and 200.0 mg fill weights having 1.0 mg strength of
transnorsertraline in various capsule shell sizes are prepared as follows.

20 A 100.0 mg capsule may be prepared using 1.125 mg of transnorsertraline
hydrochloride anhydrate, 1.4375 mg of talc, 90.44 mg of mannitol, 6.0 mg of Primojel
(sodium starch glycolate), 1.0 mg of magnesium stearate and a size #4 hard gelatin capsule
shell.

A 150.0 mg capsule may be prepared using 1.125 mg of transnorsertraline

25  hydrochloride anhydrate, 1.4375 mg of talc, 136.94 mg of mannitol, 9.0 mg of Primojel
(sodium starch glycolate), 1.5 mg of magnesium stearate and a size #3 hard gelatin capsule
shell.

A 200.0 mg capsule may be prepared using 1.125 mg of transnorsertraline
hydrochloride anhydrate, 1.4375 mg of talc, 183.44 mg of mannitol, 12.0 mg of Primojel

30  (sodium starch glycolate), 2.0 mg of magnesium stearate and a size #2 hard gelatin capsule
shell.

Capsules of 100.0, 150.0 and 200.0 mg fill weights having 2.0 mg strength of

transnorsertraline in various capsule shell sizes may be prepared as follows.
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184.0 nmg 137.5 ng 91.0 ng Sodi um starch glycolate (Prinojel) 12.0 ng 9.0 ny
6.0 ng Magnesium stearate 2.0 ng 1.5 ng 1.0 ng TOTAL 200.0 ng 150.0 ng

100. 0 ng Woze1#®@IGsar d gel atin capsule shell 1 each --- PcT/USe@e/0883hard
gelatin capsule shell --- 1 each --- Size #4 hard gelatin capsule shell ---
--- 1 each 5 resentative 0. 5 tren (based on free base) capsul es
of transnor§%45$§th@mﬁ©8ﬁ&ﬂh%ﬁﬁ 22? %ﬁgﬁ' gielsy be prepared

in threagdfdchlorite Iaﬁﬁgtd%ateu 29thoQfMElc, gié@m% dmnamgoll@@ g Hyplfn% &Fs%aﬂlh?s of
various ‘si zes as shown above.” 6.61.0 ng Strength Capsul e Formul ations of
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ihgggdhgna.?%égﬁgn%%%%g&ﬁgmggg%égbqﬁg%?nﬁgg29 rs ttrallne ﬁCl Anhydr at e
5  hydrochloride anhydrate, 4.75 mg of talc, 132.5 mg of rnannltol, 9.0 mg of PI‘ll’IlOJ el (sodium
starch glycolate), 1.5 mg of magnesium stearate and a size #3 hard gelatin capsule shell.

A 200.0 mg capsule may be prepared using 2.25 mg of transnorsertraline
hydrochloride anhydrate, 4.75 mg of talc, 179.0 mg of mannitol, 12.0 mg of Primojel (sodium
starch glycolate), 2.0 mg of magnesium stearate and a size #2 hard gelatin capsule shell.

10 Tablets of 100.0, 150.0 and 200.0 mg weights having 0.5 mg strength of
transnorsertraline may be prepared as follows.

A 100.0 mg tablet is prepared using 0.5625 mg of transnorsertraline hydrochloride
anhydrate, 1.4375 mg of talc, 91.0 mg of mannitol, 6.0 mg of Primojel (sodium starch
glycolate) and 1.0 mg of magnesium stearate.

15 A 100.0 mg tablet may also be prepared without Primojel, using 0.5625 mg of
transnorsertraline hydrochloride anhydrate, 1.4375 mg of talc, 97.0 mg of mannitol and 1.0
mg of magnesium stearate.

A 150.0 mg tablet may be prepared using 0.5625 mg of transnorsertraline
hydrochloride anhydrate, 1.4375 mg of talc, 137.5 mg of mannitol, 9.0 mg of Primojel

20  (sodium starch glycolate) and 1.5 mg of magnesium stearate.

A 150.0 mg tablet may also be prepared without Primojel, using 0.5625 mg of
transnorsertraline hydrochloride anhydrate, 1.4375 mg of talc, 146.5 mg of mannitol and 1.5
mg of magnesium stearate.

A 200.0 mg tablet may be prepared using 0.5625 mg of transnorsertraline

25  hydrochloride anhydrate, 1.4375 mg of talc, 184.0 mg of mannitol, 12.0 mg of Primojel
(sodium starch glycolate) and 2.0 mg of magnesium stearate.

A 200.0 mg tablet may also be prepared without Primojel, using 0.5625 mg of
transnorsertraline hydrochloride anhydrate, 1.4375 mg of talc, 196.0 mg of mannitol and 2.0
mg of magnesium stearate.

30 Tablets of 100.0, 150.0 and 200.0 mg weights having 1.0 mg strength of
transnorsertraline may be prepared as follows.

A 100.0 mg tablet may be prepared using 1.125 mg of transnorsertraline
hydrochloride anhydrate, 1.4375 mg of talc, 90.44 mg of mannitol, 6.0 mg of Primojel

(sodium starch glycolate) and 1.0 mg of magnesium stearate.

_27 -



Manni tol 183.44 ng 136.94 ng 90.44 ng Sodi um starch glycolate (Prinojel)
12.0 ng 9.0 ng 6.0 ng Magnesium stearate 2.0 ng 1.5 ng 1.0 ng TOTAL 200.0
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(sodium starch glycolate) and 1.5 mg of magnesium stearate.

A 150.0 mg tablet may also be prepared without Primojel, using 1.125 mg of
transnorsertraline hydrochloride anhydrate, 1.4375 mg of talc, 145.94 mg of mannitol and 1.5
mg of magnesium stearate.

10 A 200.0 mg tablet may be prepared using 1.125 mg of transnorsertraline
hydrochloride anhydrate, 1.4375 mg of talc, 183.44 mg of mannitol, 12.0 mg of Primojel
(sodium starch glycolate) and 2.0 mg of magnesium stearate.

A 200.0 mg tablet may also be prepared without Primojel, using 1.125 mg of

transnorsertraline hydrochloride anhydrate, 1.4375 mg of talc, 195.44 mg of mannitol and 2.0
15  mg of magnesium stearate.

Tablets of 100.0, 150.0 and 200.0 mg weights having 2.0 mg strength of
transnorsertraline may be prepared as follows.

A 100.0 mg tablet may be prepared using 2.25 mg of transnorsertraline hydrochloride
anhydrate, 4.75 mg of talc, 86.0 mg of mannitol, 6.0 mg of Primojel (sodium starch

20  glycolate) and 1.0 mg of magnesium stearate.

A 100.0 mg tablet may also be prepared without Primojel, using 2.25 mg of
transnorsertraline hydrochloride anhydrate, 4.75 mg of talc, 92.0 mg of mannitol and 1.0 mg
of magnesium stearate.

A 150.0 mg tablet may be prepared using 2.25 mg of transnorsertraline hydrochloride

25  anhydrate, 4.75 mg of talc, 132.5 mg of mannitol, 9.0 mg of Primojel (sodium starch
glycolate) and 1.5 mg of magnesium stearate.

A 150.0 mg tablet may also be prepared without Primojel, using 2.25 mg of
transnorsertraline hydrochloride anhydrate, 4.75 mg of talc, 141.5 mg of mannitol and 1.5 mg
of magnesium stearate.

30 A 200.0 mg tablet may be prepared using 2.25 mg of transnorsertraline hydrochloride
anhydrate, 4.75 mg of talc, 179.0 mg of mannitol, 12.0 mg of Primojel (sodium starch

glycolate) and 2.0 mg of magnesium stearate.
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o bce (2 b AMRRE WipSrdipdlh MR P BRR UL an b e by
bl endi ngantdamanainsiaistrh@dd e iticat. IMaPRGIfdoSal fyrmaciaeRiabueagabt or
solvate thereof with a portion of talc plus mannitol; this mxture is then

bl endedimitadhoa tahlsts:pepletst cansnlep.tsuph pi w0dt detic @mhandacttingepudesacashetsast 1y, 10
T
machi nepoardethe Uiniteose Vial (RN hesbulipdi soltiahis;aitessfngt:necamisy pesersysylutiens;
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Z ; 2:’ ([;iher%![léégal Abhfnistioh tma)i)ta’dérﬁ, fn\%luhﬁl%rkupéeﬁg‘igﬁg(e\.’g. t eﬂluég'@s Jr%'gﬁjaahélgls
liquid suspensions, oil-in-water emulsions, or a water-in-oil liquid emulsions), solutions, and
elixirs; liquid dosage forms suitable for parenteral administration to a patient; and sterile
solids (e.g., crystalline or amorphous solids) that can be reconstituted to provide liquid
25  dosage forms suitable for parenteral administration to a patient.
In one embodiment, the dosage form is an oral dosage form. In another embodiment,
the oral dosage form is a capsule, tablet, or syrup. In another embodiment, the dosage form is
a parenteral dosage form.
The formulation should suit the mode of administration. For example, oral
30  administration may require enteric coatings to protect the compounds administered from
degradation within the gastrointestinal tract. In another example, the compounds may be
administered in a liposomal formulation to shield the compounds from degradative enzymes,

facilitate transport in circulatory system, and effect delivery across cell membranes to

intracellular sites.
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1. 30 mg ope®r qu@%@amcﬁlwcggeb]@ eﬁﬂp@@‘@ @Xﬁﬁlples of such excipients are we

known in the art and are listed in the USP (XXI)/NF (XVI), incorporated herein in its entirety
by reference thereto, and include without limitation, binders, diluents, fillers, disintegrants,
super disintegrants, lubricants, surfactants, antiadherents, stabilizers, and the like. The term
"additives" is synonymous with the term "excipients," as used herein.

25 The term "pharmaceutically acceptable” is used herein to refer to those compounds,
materials, compositions and/or dosage forms which are, within the scope of sound medical
judgment, suitable for administration to and for use in contact with the tissues and fluids of
human beings and animals without excessive toxicity, irritation, allergic response, or other
problem or complication, commensurate with a reasonable medically sound benefit/risk ratio.

30 Further, the term "pharmaceutically acceptable excipient” is employed to mean that
there are no untoward chemical or physical incompatibilities between the active ingredients
and any of the excipient components of a given dosage form. For example, an untoward
chemical reaction is one wherein the potency of compounds used in methods and

compositions provided herein is detrimentally reduced or increased due to the addition of one
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Mangi t ol 183?161Q10@]§ln503§pa91‘$11ff9 refers to incompatibility among the various components of
the dosage form and any excipient(s) thereof. For example, the combination of the
excipient(s) and the active ingredient(s) may form an excessively hygroscopic mixture or an
excessively segregated mixture to the degree that the desired shape of the dosage form (e.g.,
tablet, troche etc.), its stability or the like cannot be sufficiently maintained to be able to

10 administer the dosage form in compliance with a prescribed dosage regimen as desired.

With the exception of capsule shells, it is noted that all excipients used in the
pharmaceutical compositions or dosage forms provided herein preferably meet or exceed the
standards for pharmaceutical ingredients and combinations thereof in the USP/NF. The
purpose of the USP/NF is to provide authoritative standards and specifications for materials

15  and substances and their preparations that are used in the practice of the healing arts. The
USP/NF establish titles, definitions, descriptions, and standards for identity, quality, strength,
purity, packaging and labeling, and also, where practicable, provide bioavailability, stability,
procedures for proper handling and storage and methods for their examination and formulas
for their manufacture or preparation.

20 The stability of a pharmaceutical product may be defined as the capability of a
particular formulation, in a specific container, to remain within its physical, chemical,
microbiological, therapeutic and toxicological specification, although there are exceptions,
and to maintain at least about 80 %, preferably about 90 %, more preferably about 95 % of
labeled potency level. Thus, for example, expiration dating is defined as the time in which

25  the pharmaceutical product will remain stable when stored under recommended conditions.

Many factors affect the stability of a pharmaceutical product, including the stability of
the therapeutic ingredient(s), the potential interaction between therapeutic and inactive
ingredients and the like. Physical factors such as heat, light and moisture may initiate or
accelerate chemical reactions.

30 5.2.1 Oral Dosage Forms

Pharmaceutical compositions provided herein that are suitable for oral administration
can be presented as discrete dosage forms, such as, but are not limited to, tablets (e.g.,
chewable tablets), caplets, capsules, and liquids (e.g., flavored syrups). Such dosage forms

contain predetermined amounts of active ingredients, and may be prepared by methods of
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5  compounding techniques. Excipients can take a wide variety of forms depending on the form
of preparation desired for administration.

Because of their ease of administration, tablets and capsules represent the most
advantageous oral dosage unit forms, in which case solid excipients are employed. If desired,
tablets can be coated by standard aqueous or nonaqueous techniques. Such dosage forms can

10 be prepared by any of the methods of pharmacy. In general, pharmaceutical compositions
and dosage forms are prepared by uniformly and intimately admixing the active ingredients
with liquid carriers, finely divided solid carriers, or both, and then shaping the product into
the desired presentation if necessary.

Large-scale production of pharmaceutical compositions or dosage forms in

15  accordance with the present disclosure may require, in addition to the therapeutic drug
ingredients, excipients or additives including, but not limited to, diluents, binders, lubricants,
disintegrants, colorants, flavors, sweetening agents and the like or mixtures thercof. By the
incorporation of these and other additives, a variety of dosage forms (e.g., tablets, capsules,
caplets, troches and the like) may be made. These include, for example, hard gelatin

20  capsules, caplets, sugar-coated tablets, enteric-coated tablets to delay action, multiple
compressed tablets, prolonged-action tablets, tablets for solution, effervescent tablets, buccal
and sublingual tablets, troches and the like.

Hence, unit dose forms or dosage formulations of a pharmaceutical composition
provided herein, such as a troche, a tablet or a capsule, may be formed by combining a

25  desired amount of each of the active ingredients with one or more pharmaceutically
compatible or acceptable excipients, as described below, in pharmaceutically compatible
amounts to yield a unit dose dosage formulation the desired amount of each active ingredient.
The dose form or dosage formulation may be formed by methods well known in the art.

Tablets are often a preferred dosage form because of the advantages afforded both to

30  the patient (e.g., accuracy of dosage, compactness, portability, blandness of taste as well as
case of administration) and to the manufacturer (e.g., simplicity and economy of preparation,
stability as well as convenience in packaging, shipping and dispensing). Tablets are solid
pharmaceutical dosage forms containing therapeutic drug substances with or without suitable

additives.
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1.5 ny ng TOTAL 200.0 150.0 ng 100.0 ng 10 WO

2011/ 069032P / US2010/.0 1 I.ngredi ent Tabl et .size #1 Tal?l et size #2
Tabl et si 26 BRI SRR Brirg BHBOKREE. f&}ﬁﬁ%?%@%mzorz@v wgelyscrpisl 25 ny
Tal ¢ 4.{feBriftinfIndtBods: BRI NohrestQiltaBlet@hard fdrally PBepied®yTBrge-scale
production methods while molded tablets often involve small-scale operations. For example,
there are three general methods of tablet preparation: (1) the wet-granulation method; (2) the
5  dry-granulation method; and (3) direct compression. These methods are well known to those
skilled in the art. See, Remington: The Science and Practice of Pharmacy, 20™ Ed. (2000).
See, also, U.S. Pharmacopeia XXI, U.S. Pharmacopeial Convention, Inc., Rockville, Md.
(1985).
Various tablet formulations may be made in accordance with the methods and

10 compositions provided herein. These include tablet dosage forms such as sugar-coated
tablets, film-coated tablets, enteric-coated tablets, multiple-compressed tablets, prolonged
action tablets and the like. Sugar-coated tablets (SCT) are compressed tablets containing a
sugar coating. Such coatings may be colored and are beneficial in covering up drug
substances possessing objectionable tastes or odors and in protecting materials sensitive to

15  oxidation. Film-coated tablets (FCT) are compressed tablets that are covered with a thin
layer or film of a water-soluble material. A number of polymeric substances with film-
forming properties may be used. The film coating imparts the same general characteristics as
sugar coating with the added advantage of a greatly reduced time period required for the
coating operation. Enteric-coated tablets are also suitable for use in methods and

20  compositions provided herein. Enteric-coated tablets (ECT) are compressed tablets coated
with substances that resist dissolution in gastric fluid but disintegrate in the intestine. Enteric
coating can be used for tablets containing drug substances that are inactivated or destroyed in
the stomach, for those which irritate the mucosa or as a means of delayed release of the
medication.

25 Multiple compressed tablets (MCT) are compressed tablets made by more than one
compression cycle, such as layered tablets or press-coated tablets. Layered tablets are
prepared by compressing additional tablet granulation on a previously compressed
granulation. The operation may be repeated to produce multilayered tablets of two, three or
more layers. Typically, special tablet presses are required to make layered tablets. See, for

30 example, U.S. Pat. No. 5,213,738, incorporated herein in its entirety by reference thereto.

Press-coated tablets are another form of multiple compressed tablets. Such tablets,
also referred to as dry-coated tablets, are prepared by feeding previously compressed tablets
into a tableting machine and compressing another granulation layer around the preformed

tablets. These tablets have all the advantages of compressed tablets, i.e., slotting,
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306. 13 Manufacturing Processes for Coated Tablets of Transnorsertraline
Each of the tablets described above nﬁ@‘also be manufactured as a coated
tablet. The coating may be one of three types; these include conpression
coating, filmcoating, or gelatin coating. The coatings each may or may not
contain a coloring agent; these coloring agents
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usi ng tuse Of\lsmmhlel\dlhlraog kstipisotsaniled ergapiregghon axdsc ridecopeint @ébtpdi@suswbweles

ooboer el hisPREoE Euuligh dpdbiafe Prigon ity apdi efhodisoibe B ed - ©

I i glat vuftohdlﬁalgtggﬂltlgrthé/\aye plate. Initial determ nation of crystallinity of
transnorsertraline salts was perforned by direct observation under

cross- pol ar iBiaders sekblq fpapsewnl dosagy ferantations peyidederan meidaelht 461 1o
materi g mllt&tct‘é' é&?ﬂ@ﬂak%f ?J)tg%es?eﬁrgkf ‘M@%%??t%ﬁ%&e‘éefdﬁg &{auﬁrﬁloa%%l 28 g{é él%gsr' | ght,,

i ndi catl ng anor phous abl e

2. PLM @asleayaiabﬂn@dhﬁn a[@ﬁt&lﬂﬁs ratginae ﬁélﬂ%thﬂ&l@ﬁhﬁeﬁ poS@lbltedcafagsdaatH lgBartgunCr yst al
belt/Descrlptlon HCl1 Yes Long Needles Citrate Yes Rods and Need| es
Fu mar atS!1yesc gty dagratyssde. wmeﬁa! eclidase grpdlufosppeptate, prospmsthyl sdlulose

oS, RS PGS0 S 9 ALy RPN S
Lar ge Retslodgpyd-atletinfes] dtleekl] ydrdsypripat methyl cellulose, (e.g., Nos. 2208, 2906,
2910), microcrystalline cellulose or mixtures thereof. Suitable forms of microcrystalline
cellulose can include, for example, the materials sold as AVICEL PH-101, AVICEL PH-103
and AVICEL PH-105 (available from FMC Corporation, American Viscose Division, Avicel

15  Sales, Marcus Hook, Pa., U.S.A.).

Fillers or diluents are used to give the powder (e.g., in the tablet or capsule) bulk so
that an acceptable size tablet, capsule or other desirable dosage form is produced. Typically,
therapeutic ingredients are formed in a convenient dosage form of suitable size by the
incorporation of a diluent therewith. As with the binder, binding of the drug(s) to the filler

20  may occur and affect bioavailability. Consequently, a sufficient amount of filler should be
used to achieve a desired dilution ratio without detrimentally affecting release of the drug
ingredients from the dosage form containing the filler. Further, a filler that is physically and
chemically compatible with the therapeutic ingredient(s) of the dosage form should be used.
The amount of filler used varies upon the type of formulation and mode of administration,

25  and is readily discernible to those of ordinary skill in the art. Examples of fillers include, but
are not limited to, lactose, glucose, sucrose, fructose, talc, calcium carbonate (e.g., granules
or powder), microcrystalline cellulose, powdered cellulose, dextrates, kaolin, mannitol,
xylitol, silicic acid, sorbitol, starch, pre-gelatinized starch, or mixtures thereof.

Disintegrants are used to cause the dose form (e.g., tablet) to disintegrate when

30  exposed to an aqueous environment. Too much of a disintegrant will produce tablets which
may disintegrate in the bottle due to atmospheric moisture. Too little may be insufficient for
disintegration to occur and may thus alter the rate and extent of release of drug(s) or active
ingredient(s) from the dosage form. Thus, a sufficient amount of disintegrant that is neither

too little nor too much to detrimentally alter the release of the drug ingredients should be used
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(O AHf J t st age servatl ons Imes at 170 C
Subl i mehe stnmla‘ch; afdr 028 d@iGhtratane Usetof peasu dedntoghntea gawiktdtertb¢ rapesur ed
Mel ts aﬁasolr%gonc OF (lfl ng'ro?'gctlve ingredient(s) which may result in a more rapid onset of action.
Adhesion of the dosage form ingredients to blender walls, hoppers, screens, transfer
containers, and all equipment surfaces, including but not limited to punches of the
15  manufacturing machine (e.g., a tableting machine) and dosators of the capsule manufacturing
machine must be minimized or ideally avoided. Adhesion is a particular issue for the
composition provided herein. For example, when drug accumulates on the punch surfaces, it
causes the tablet surface to become pitted and therefore unacceptable. Also, sticking of drug
or excipients in this way requires unnecessarily high ejection forces when removing the tablet
20  from the die. Excessive ¢jection forces may lead to a high breakage rate and increase the cost
of production not to mention excessive wear and tear on the dies. In practice, it is possible to
reduce sticking by wet-massing or by the use of lubricants, e.g., magnesium stearate, and
other anti-adherent excipients. However, selection of a drug salt with good anti-adhesion
properties can also minimize these problems.
25 As noted, the lubricant is used to enhance the flow of the tableting powder mix to the
tablet machine and to prevent sticking of the tablet in the die after the tablet is compressed.
Too little lubricant will not permit satisfactory tablets to be made and too much may produce
a tablet with a water-impervious hydrophobic coating, which can form because lubricants are
usually hydrophobic materials such as stearic acid, magnesium stearate, calcium stearate and
30  the like. Further, a water-impervious hydrophobic coating can inhibit disintegration of the
tablet and dissolution of the drug ingredient(s). Thus, a sufficient amount of lubricant should
be used that readily allows release of the compressed tablet from the die without forming a

water-impervious hydrophobic coating that detrimentally interferes with the desired

disintegration and/or dissolution of the drug ingredient(s).
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Tosyl ate
glycerin, sorbitol, mannitol, polyethylene glycol, other glycols, stearic acid, sodium lauryl

sulfate, talc, hydrogenated vegetable oil (e.g., peanut oil, cottonseed oil, sunflower oil,

5  sesame oil, olive oil, corn oil, and soybean oil), zinc stearate, ethyl oleate, ethyl laurate, agar,
or mixtures thereof. Additional lubricants include, for example, a syloid silica gel (AEROSIL
200, manufactured by W.R. Grace Co. of Baltimore Md.), a coagulated acrosol of synthetic
silica (marketed by Deaussa Co. of Plano, Tex.), CAB-O-SIL (a pyrogenic silicon dioxide
product sold by Cabot Co. of Boston, Mass.) or mixtures thereof.

10 Surfactants are used in dosage forms to improve the wetting characteristics and/or to
enhance dissolution, and are particularly useful in pharmaceutical compositions or dosage
forms containing poorly soluble or insoluble drug(s) or active ingredients. Examples of
surfactants include, but are not limited to, polyoxyethylene sorbitan fatty acid esters, such as
those commercially available as TWEENSs (e.g. Tween 20 and Tween 80), polyethylene

15  glycols, polyoxyethylene stearates, polyvinyl alcohol, polyvinylpyrrolidone,
poly(oxyethylene)/ poly(oxypropylene) block co-polyers such as poloxamers (e.g.,
commercially available as PLURONICS), and tetrafunctional block copolymers derived from
sequential addition of propylene oxide and ethylene oxide to ethylenediamine, such as
polyxamines (e.g., commercially as TETRONICs (BASF)), dextran, lecithin, dialkylesters of

20  sodium sulfosuccinic acid, such as Aerosol OT, sodium lauryl sulfate, alkyl aryl polyether
sulfonates or alcohols, such as TRITON X-200 or tyloxapol, p-isononylphenoxypoly
(glycidol) (e.g. Olin-10G or Surfactant 10-G (Olin Chemicals), or mixtures thereof. Other
pharmaceutically acceptable surfactants are well known in the art, and are described in detail
in the Handbook of Pharmaceutical Excipients.

25 Other classes of additives for use with the pharmaceutical compositions or dosage
forms provided herein include, but are not limited to, anti-caking or antiadherent agents,
antimicrobial preservatives, coating agents, colorants, desiccants, flavors and perfumes,
plasticizers, viscosity increasing agents, sweeteners, buffering agents, humectants and the
like.

30 Examples of anti-caking agents include, but are not limited to, calcium silicate,
magnesium silicate, silicon dioxide, colloidal silicon dioxide, talc, or mixtures thereof.

Examples of antimicrobial preservatives include, but are not limited to, benzalkonium
chloride solution, benzethonium chloride, benzoic acid, benzyl alcohol, butyl paraben,

cetylpyridinium chloride, chlorobutanol, cresol, dehydroacetic acid, ethylparaben,
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TGA datcariasdes oimeniadza@gon, rridditeioh dluddexfrad] ehyil déBtate]T Gyl wmdliv Tduckgptukst s f or
Trans noorif ?erntnre oliL %?yc??‘r ;[zg, pure glycyrrhiza extract, glycyrrhiza fluidextract, lavender oil,
lemon oil, menthol, methyl salicylate, monosodium glutamate, nutmeg oil, orange flower oil,
orange flower water, orange oil, sweet orange peel tincture, compound orange spirit,

15  peppermint, peppermint oil, peppermint spirit, pine needle oil, rose oil, stronger rose water,
spearmint, spearmint oil, thymol, tolu balsam tincture, vanilla, vanilla tincture, and vanillin or
mixture thereof.

Examples of sweetening agents include, but are not limited to, aspartame, dextrates,
mannitol, saccharin, saccharin calcium, saccharin sodium, sorbitol, sorbitol solution, or

20  mixtures thereof.

Exemplary plasticizers for use with the compositions provided herein include, but are
not limited to, castor oil, diacetylated monoglycerides, diethyl phthalate, glycerin, mono-and
di-acetylated monoglycerides, polyethylene glycol, propylene glycol, and triacetin or
mixtures thereof. Suitable viscosity increasing agents include, but are not limited to, acacia,

25  agar, alamic acid, aluminum monostearate, bentonite, bentonite magma, carbomer 934,
carboxymethylcellulose calcium, carboxymethylcellulose sodium, carboxymethylcellulose
sodium 12, carrageenan, cellulose, microcrystalline cellulose, gelatin, guar gum,
hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose (Nos. 2208;
2906; 2910), magnesium aluminum silicate, methylcellulose, pectin, polyvinyl alcohol,

30  povidone, silica gel, colloidal silicon dioxide, sodium alginate, tragacanth and xanthan gum
or mixtures thereof.

Buffering agents that may be used in the compositions provided herein include, but

are not limited to, magnesium hydroxide, aluminum hydroxide and the like, or mixtures
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Salt Initial KF (% H20) TGA (% w |oss) VI! Adsorp. (%w gain 25 to 95%
RH) VT! Desorp. (%w loss 95 to 25% RH) HC1 0.02 0.00 0.01 0.01 0.02 0.02
Citrate OWB20on/msp032. 59 3.24 3.96 3.61 Fumarate 0.40 0. 8PCO/UBI010/038830. 17
0.16 Mal eate 0.06 0.02 0.10 0.08 0.09 0.08 Phosphate 0.16 n.m 3.00

thereof. Examples of humectants include, but are not limited to, glycerol, other humectants
or mixtures thereof.
The dosage forms provided herein may further include one or more of the following:
(1) dissolution retarding agents, such as paraffin; (2) absorption accelerators, such as
5  quaternary ammonium compounds; (3) wetting agents, such as, for example, cetyl alcohol
and glycerol monostearate; (4) absorbents, such as kaolin and bentonite clay; (5) antioxidants,
such as water soluble antioxidants (e.g., ascorbic acid, cysteine hydrochloride, sodium
bisulfate, sodium metabisulfate, sodium sulfite and the like), oil soluble antioxidants (e.g.,
ascorbyl palmitate, hydroxyanisole (BHA), butylated hydroxy toluene (BHT), lecithin, propyl
10  gallate, alpha-tocopherol and the like); and (6) metal chelating agents, such as citric acid,
ethylenediamine tetracetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid and the like.
Dosage forms provided herein, such as a tablet or caplet, may optionally be coated.
Inert coating agents typically comprise an inert film-forming agent dispersed in a suitable
solvent, and may further comprise other pharmaceutically acceptable adjuvants, such as
15  colorants and plasticizers. Suitable inert coating agents, and methods for coating, are well
known in the art, including without limitation aqueous or non-aqueous film coating
techniques or microencapsulation. Examples of film-forming or coating agents include, but
are not limited to, gelatin, pharmaceutical glaze, shellac, sucrose, titanium dioxide, carnauba
wax, microcrystalline wax, celluloses, such as methylcellulose, hydroxymethyl cellulose,
20  carboxymethylcellulose, cellulose acetate phthalate, hydroxypropyl methylcellulose (e.g.,
Nos.: 2208, 2906, 2910), hydroxypropyl cellulose, hydroxypropyl methyl cellulose phthalate
(e.g., Nos.: 200731, 220824), hydroxyethylcellulose, methylhydroxyethylcellulose,
ethylcellulose which may optionally be cross-linked, and sodium carboxymethyl cellulose;
vinyls, such as polyvinyl pyrrolidione, polyvinyl acetate phthalate,; glycols, such as
25  polyethylene glycols; acrylics, such as dimethylaminoethyl methacrylate-methacrylate acid
ester copolymer, and ethylacrylate-methylmethacrylate copolymer; and other carbohydrate
polymers, such as maltodextrins, and polydextrose, or mixtures thereof. The amount of
coating agent and the carrier vehicle (aqueous or non-aqueous) used varies upon the type of
formulation and mode of administration, and is readily discernible to those of ordinary skill
30  inthe art.
A coating of a film forming polymer may optionally be applied to a tablet or caplet
(e.g., a capsule shaped tablet) by using one of several types of equipment such as a
conventional coating pan, Accelacota, High-Cola or Worster air suspension column. Such

equipment typically has an exhaust-system to remove dust and solvent or water vapors to

-39 .



2.14 1.37 1.20 Succinate 1.03 nnm 3.25 nm 3.17 n.m Sulfate 3.34 4.20
10.19 7.25 9.51 n.m L-tartrate 0.62 n.m 3.52 1.37 1.36 n.m Besylate
<0. 01 0. oyor0H6305 0. 05 0.05 Tosylate 0.09 0.16 0.06 mCEIUSR010H5833 M
L-nmalate 0.05 0.07 0.08 0.06 0.08 n.m

10

15

20

25

30

facilitate quick drying. Spray guns or other suitable atomizing equipment may be introduced
into the coating pans to provide spray patterns conducive to rapid and uniform coverage of
the tablet bed. Normally, heated or cold drying air is introduced over the tablet bed in a
continuous or alternate fashion with a spray cycle to expedite drying of the film coating
solution.

The coating solution may be sprayed by using positive pneumatic displacement or
peristaltic pump systems in a continuous or intermittent spray-dry cycle. The particular type
of spray application is selected depending upon the drying efficiency of the coating pan. In
most cases, the coating material is sprayed until the tablets are uniformly coated to the
desired thickness and the desired appearance of the tablet is achieved. Many different types
of coatings may be applied such as enteric, slow release coatings or rapidly dissolving type
coatings for fast acting tablets. Preferably, rapidly dissolving type coatings are used to permit
more rapid release of the active ingredients, resulting in hastened onset. The thickness of the
coating of the film forming polymer applied to a tablet, for example, may vary. However, it
is preferred that the thickness simulate the appearance, feel (tactile and mouth feel) and
function of a gelatin capsule. Where more rapid or delayed release of the therapeutic agent(s)
is desired, one skilled in the art would easily recognize the film type and thickness, if any, to
use based on characteristics such as desired blood levels of active ingredient, rate of release,
solubility of active ingredient, and desired performance of the dosage form.

A number of suitable film forming agents for use in coating a final dosage form, such
as tablets include, for example, methylcellulose, hydroxypropyl methyl cellulose
(PHARMACOAT 606 6 cps), polyvinylpyrrolidone (povidone), ethylcellulose (ETHOCEL
10 cps), various derivatives of methacrylic acids and methacrylic acid esters, cellulose acetate
phthalate or mixtures thereof.

The method of preparation and the excipients or additives to be incorporated into
dosage form (such as a tablet or caplet) are selected in order to give the tablet formulation the
desirable physical characteristics while allowing for ease of manufacture (e.g., the rapid
compression of tablets). After manufacture, the dose form preferably should have a number
of additional attributes, for example, for tablets, such attributes include appearance, hardness,
disintegration ability and uniformity, which are influenced both by the method of preparation
and by the additives present in the tablet formulation.

Further, it is noted that tablets or other dosage forms of the pharmaceutical
compositions provided herein should retain their original size, shape, weight and color under

normal handling and storage conditions throughout their shelf life. Thus, for example,
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The tablets, and other dosage forms of the pharmaceutical compositions provided

herein, such as dragees, capsules, pills and granules, may optionally be scored or prepared
10 with coatings and shells, such as enteric coatings and other coatings well known in the
pharmaceutical formulating art.
5.2.2 Parenteral Dosage Forms
Parenteral dosage forms can be administered to patients by various routes including,
but not limited to, subcutaneous, intravenous (including bolus injection), intramuscular, and
15  intraarterial. Because their administration typically bypasses patients’ natural defenses
against contaminants, parenteral dosage forms are preferably sterile or capable of being
sterilized prior to administration to a patient. Examples of parenteral dosage forms include,
but are not limited to, solutions ready for injection, dry products ready to be dissolved or
suspended in a pharmaceutically acceptable vehicle for injection, suspensions ready for
20  injection, and emulsions.

Suitable vehicles that can be used to provide parenteral dosage forms provided herein
are well known to those skilled in the art. Examples include, but are not limited to: Water
for Injection USP; aqueous vehicles such as, but not limited to, Sodium Chloride Injection,
Ringer’s Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, and Lactated

25  Ringer’s Injection; water-miscible vehicles such as, but not limited to, ethyl alcohol,
polyethylene glycol, and polypropylene glycol; and non-aqueous vehicles such as, but not
limited to, corn oil, cottonseed oil, peanut oil, sesame oil, ethyl oleate, isopropyl myristate,
and benzyl benzoate.

Compounds that increase the solubility of one or more of the active ingredients (i.e.,

30  the compounds used in methods and compositions provided herein) disclosed herein can also
be incorporated into the parenteral dosage forms.

5.2.3 Transdermal, Topical and Mucosal Dosage Forms
Transdermal, topical, and mucosal dosage forms provided herein include, but are not

limited to, ophthalmic solutions, sprays, acrosols, creams, lotions, ointments, gels, solutions,
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5  patches, which can be applied to the skin and worn for a specific period of time to permit the
penetration of a desired amount of active ingredients.

Suitable excipients (e.g., carriers and diluents) and other materials that can be used to
provide transdermal, topical, and mucosal dosage forms provided herein are well known to
those skilled in the pharmaceutical arts, and depend on the particular tissue to which a given

10 pharmaceutical composition or dosage form will be applied.

Depending on the specific tissue to be treated, additional components may be used
prior to, in conjunction with, or subsequent to treatment with active ingredients provided
herein. For example, penetration enhancers can be used to assist in delivering the active
ingredients to the tissue.

15 The pH of a pharmaceutical composition or dosage form, or of the tissue to which the
pharmaceutical composition or dosage form is applied, may also be adjusted to improve
delivery of one or more active ingredients. Similarly, the polarity of a solvent carrier, its
ionic strength, or tonicity can be adjusted to improve delivery. Compounds such as stearates
can also be added to pharmaceutical compositions or dosage forms to advantageously alter

20  the hydrophilicity or lipophilicity of one or more active ingredients so as to improve delivery.
In this regard, stearates can serve as a lipid vehicle for the formulation, as an emulsifying
agent or surfactant, and as a delivery-enhancing or penetration-enhancing agent. Different
salts or solvates (e.g., hydrates) of the active ingredients can be used to further adjust the
properties of the resulting composition.

25
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10 Further provided are anhydrous pharmaceutical compositions and dosage forms
comprising active ingredients, since water can facilitate the degradation of some compounds.
For example, the addition of water (e.g., 5 %) is widely accepted in the pharmaceutical arts as
a means of simulating long-term storage in order to determine characteristics such as shelf-
life or the stability of formulations over time. See, e.g., Jens T. Carstensen, Drug Stability:

15  Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY, 1995, pp. 379-80. In effect, water
and heat accelerate the decomposition of some compounds. Thus, the effect of water on a
formulation can be of great significance since moisture and/or humidity are commonly
encountered during manufacture, handling, packaging, storage, shipment, and use of
formulations.

20 Anhydrous pharmaceutical compositions and dosage forms provided herein can be
prepared using anhydrous or low moisture containing ingredients and low moisture or low
humidity conditions. Pharmaceutical compositions and dosage forms provided herein may be
anhydrous if substantial contact with moisture and/or humidity during manufacturing,
packaging, and/or storage is expected.

25 An anhydrous pharmaceutical composition should be prepared and stored such that its
anhydrous nature is maintained. Accordingly, anhydrous compositions are preferably
packaged using materials known to prevent exposure to water such that they can be included
in suitable formulary kits. Examples of suitable packaging include, but are not limited to,
hermetically sealed foils, plastics, unit dose containers (e.g., vials), blister packs, and strip

30  packs.

Also provided herein are pharmaceutical compositions and dosage forms that
comprise one or more compounds that reduce the rate by which an active ingredient will
decompose. Such compounds, which are referred to herein as “stabilizers,” include, but are

not limited to, antioxidants such as ascorbic acid, pH buffers, or salt buffers.
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Like the amounts and types of excipients, the amounts and specific types of active

ingredients in a dosage form may differ depending on factors such as, but not limited to, the
5  route by which it is to be administered to patients.
5.2.5 Delayed Release Dosage Forms

Active ingredients used in methods and compositions provided herein can be
administered by controlled release means or by delivery devices that are well known to those
of ordinary skill in the art. Examples include, but are not limited to, those described in U.S.

10 Patent Nos.: 3,845,770, 3,916,899; 3,536,809, 3,598,123; and 4,008,719, 5,674,533,
5,059,595, 5,591,767, 5,120,548, 5,073,543, 5,639,476, 5,354,556, and 5,733,566, each of
which is incorporated herein by reference. Such dosage forms can be used to provide slow or
controlled-release of one or more active ingredients using, for example, hydroxypropylmethyl
cellulose, other polymer matrices, gels, permeable membranes, osmotic systems, multilayer

15  coatings, microparticles, liposomes, microspheres, or a combination thereof to provide the
desired release profile in varying proportions. Suitable controlled-release formulations
known to those of ordinary skill in the art, including those described herein, can be readily
selected for use with the compounds used in methods and compositions provided herein.
Thus, provided herein are single unit dosage forms suitable for oral administration such as,

20  but not limited to, tablets, capsules, gelcaps, and caplets that are adapted for controlled-
release.

All controlled-release pharmaceutical products have a common goal of improving
drug therapy over that achieved by their non-controlled counterparts. Ideally, the use of an
optimally designed controlled-release preparation in medical treatment is characterized by a

25  minimum of drug substance being employed to cure or control the condition in a minimum
amount of time. Advantages of controlled-release formulations include extended activity of
the drug, reduced dosage frequency, and increased patient compliance. In addition,
controlled-release formulations can be used to affect the time of onset of action or other
characteristics, such as blood levels of the drug, and can thus affect the occurrence of side

30 (e.g., adverse) effects.

Most controlled-release formulations are designed to initially release an amount of
drug (active ingredient) that promptly produces the desired therapeutic effect, and gradually
and continually release other amounts of drug to maintain this level of therapeutic or

prophylactic effect over an extended period of time. In order to maintain this constant level
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the amount of drug being metabolized and excreted from the body. Controlled-release of an
active ingredient can be stimulated by various conditions including, but not limited to, pH,
temperature, enzymes, water, or other physiological conditions or compounds.

5 5.2.6 Kits

In some cases, active ingredients used in methods and compositions provided herein
are preferably not administered to a patient at the same time or by the same route of
administration. Therefore, provided are kits which, when used by the medical practitioner,
can simplify the administration of appropriate amounts of active ingredients to a patient.

10 In one embodiment, the kit comprises a single unit dosage form of the compounds
used in methods and composition provided herein, or a pharmaceutically acceptable salt,
solvate, or stereoisomer thereof, and a single unit dosage form of another agent that may be
used in combination with those compounds. Kits provided herein can further comprise
devices that are used to administer the active ingredients. Examples of such devices include,

15  but are not limited to, syringes, drip bags, patches, and inhalers.

Kits provided herein can further comprise pharmaceutically acceptable vehicles that
can be used to administer one or more active ingredients. For example, if an active ingredient
is provided in a solid form that must be reconstituted for parenteral administration, the kit can
comprise a sealed container of a suitable vehicle in which the active ingredient can be

20  dissolved to form a particulate-free sterile solution that is suitable for parenteral
administration. Examples of pharmaceutically acceptable vehicles include, but are not
limited to: Water for Injection USP; aqueous vehicles such as, but not limited to, Sodium
Chloride Injection, Ringer’s Injection, Dextrose Injection, Dextrose and Sodium Chloride
Injection, and Lactated Ringer’s Injection; water-miscible vehicles such as, but not limited to,

25  ethyl alcohol, polyethylene glycol, and polypropylene glycol; and non-aqueous vehicles such
as, but not limited to, corn oil, cottonseed oil, peanut oil, sesame oil, ethyl oleate, isopropyl
myristate, and benzyl benzoate.

Certain embodiments are exemplified in the following non-limiting examples. It will
be apparent to those skilled in the art that many modifications, both to materials and methods,

30  can be practiced without departing from the spirit and scope of this disclosure.

5.3  Methods of Treatment, Prevention and Management
In one embodiment, provided herein is a method of treating, preventing, or managing

a central nervous system disorder comprising administering to a subject (e.g., patient) a
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15  disorder); obsessive compulsive disorder; posttraumatic stress disorder; seasonal affective
disorder (SAD); premenstrual dysphoria; post-menopausal vasomotor symptoms (e.g., hot
flashes, night sweats); neurodegenerative disease (e.g., Parkinson’s disease, Alzheimer’s
disease and amyotrophic lateral sclerosis); manic conditions; dysthymic disorder;
cyclothymic disorder; obesity; and substance abuse or dependency (e.g., cocaine addiction,
20  nicotine addiction). In another embodiment, the compounds provided herein are useful to
treat two or more conditions/disorders, which are comorbid, such as cognitive deficit and
depression.
In certain embodiments, neurological disorders include cerebral function disorders,
including without limitation, senile dementia, Alzheimer’s type dementia, cognition, memory
25  loss, amnesia/amnestic syndrome, epilepsy, disturbances of consciousness, coma, lowering of
attention, speech disorders, Lennox syndrome, autism, and hyperkinetic syndrome.
Neuropathic pain includes without limitation post herpetic (or post-shingles)
neuralgia, reflex sympathetic dystrophy/causalgia or nerve trauma, phantom limb pain, carpal
tunnel syndrome, and peripheral neuropathy (such as diabetic neuropathy or neuropathy
30  arising from chronic alcohol use).
Other exemplary discases and conditions that may be treated, prevented, and/or
managed using the methods and/or compositions provided herein include, but are not limited
to: obesity; migraine or migraine headache; urinary incontinence, including without

limitation involuntary voiding of urine, dribbling or leakage of urine, stress urinary
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passive incontinence, and overflow incontinence; and sexual dysfunction, in men or women,
including without limitation sexual dysfunction caused by psychological and/or physiological
factors, erectile dysfunction, premature ejaculation, vaginal dryness, lack of sexual
5  excitement, inability to obtain orgasm, and psycho-sexual dysfunction, including without
limitation, inhibited sexual desire, inhibited sexual excitement, inhibited female orgasm,
inhibited male orgasm, functional dyspareunia, functional vaginismus, and atypical
psychosexual dysfunction.
In one embodiment, the neurological disorder is depression. In another
10 embodiment, the neurological disorder is anxiety disorder. In another embodiment, the
neurological disorder is pain. In another embodiment, the neurological disorder is
neuropathic pain. In another embodiment, the neuropathic pain is diabetic neuropathy.
In one embodiment, the neurological disorder is a neurodegenerative disease. In
one embodiment, the neurodegenerative disease is Parkinson’s disease. In another
15 embodiment, the neurodegenerative disorder is Alzheimer’s disease.
In one embodiment, the neurological disorder is incontinence, for example, urinary
incontinence. In another embodiment, the neurological disorder is sexual dysfunction.
In one embodiment, the neurological disorder is obesity, and the therapeutically
effective amount of compound to supply to a patient is sufficient so that said patient feels
20  satiated.

In one embodiment, the compounds described herein treat, prevent, and/or manage a
central nervous disorder, without causing addiction to said compounds.

In some embodiments, the methods provided herein may optionally comprise the
administration of one or more of other active agents. Such other agents include, but are not

25  limited to, those drugs or therapies conventionally used for the treatment, prevention, and/or
management of neurological disorders provided herein.

Any suitable route of administration can be employed for providing the patient with a
therapeutically or prophylactically effective dose of an active ingredient. For example, oral,
mucosal (e.g., nasal, sublingual, buccal, rectal, vaginal), parenteral (e.g., intravenous,

30  intramuscular), transdermal, and subcutaneous routes can be employed. Exemplary routes of
administration include oral, transdermal, and mucosal. Suitable dosage forms for such routes
include, but are not limited to, transdermal patches, ophthalmic solutions, sprays, and

acrosols. Transdermal compositions can also take the form of creams, lotions, and/or

emulsions, which can be included in an appropriate adhesive for application to the skin or can
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132.2 bve\ai%c?l{lded in a transdermal patch of the matrix or reservoir type as are conventional in the

art for this purpose. An exemplary transdermal dosage form is a “reservoir type” or “matrix

type” patch, which is applied to the skin and worn for a specific period of time to permit the
penetration of a desired amount of active ingredient. The patch can be replaced with a fresh
5  patch when necessary to provide constant administration of the active ingredient to the
patient.

The amount to be administered to a subject (e.g., patient) to treat, prevent, and/or
manage the disorders described herein will depend upon a variety of factors including the
activity of the particular compound employed, the route of administration, the time of

10 administration, the rate of excretion or metabolism of the particular compound being
employed, the duration of the treatment, other drugs, compounds and/or materials used in
combination with the particular compound employed, the age, sex, weight, condition, general
health, and prior medical history of the patient being treated, and like factors well known in
the medical arts.

15 A physician or veterinarian having ordinary skill in the art can readily determine
and prescribe the effective amount required. For example, the physician or veterinarian could
start doses of the compounds employed at levels lower than that required in order to achieve
the desired therapeutic effect and gradually increase the dosage until the desired effect is
achieved.

20 In general, a suitable daily dose of a compound provided herein will be that amount of
the compound which is the lowest dose effective to produce a therapeutic or prophylactic
effect. Such an effective dose will generally depend upon the factors described above.
Generally, oral, intravenous, intracerebroventricular and subcutaneous doses of the
compounds provided herein for a patient will range from about 0.005 mg per kilogram to

25  about 5 mg per kilogram of body weight per day. In one embodiment, the oral dose of a
compound provided herein will range from about 0.05 mg to about 5 g per day. In one
embodiment, the oral dose of a compound provided herein will range from about 0.1 mg to
about 3 g per day. In one embodiment, the oral dose of a compound provided herein will
range from about 0.25 mg to about 2 g per day. In one embodiment, the oral dose of a

30  compound provided herein will range from about 0.5 mg to about 1 g per day. In one
embodiment, the oral dose of a compound provided herein will range from about 1 mg to
about 500 mg per day. In another embodiment, the oral dose of a compound provided herein

will range from about 2 mg to about 250 mg per day. In another embodiment, the oral dose

of a compound provided herein will range from about 3 mg to about 300 mg per day. In one
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6. EXAMPLES

6.1 Stable Formulations of Transnorsertraline

Solid dosage forms of transnorsertraline, or pharmaceutically acceptable salts or
solvates thereof, are desired for ease of dosing to subjects and patients as well as providing
casy to administer formulations for out-of-clinic dosing. These dosage forms should be
manufacturable on automated equipment and have acceptable chemical and physical stability
that can exceed 1 year.

Multiple excipient mixtures with transnorsertraline or a pharmaceutically acceptable
salt or solvate thereof were prepared and evaluated for chemical stability and manufacturing
feasibility. These excipients included several diluents: dibasic calcium phosphate anhydrous,
dibasic calcium phosphate dihydrate, pregelatinized starch, microcrystalline cellulose,
lactose, and mannitol; disintegrants: croscarmellose sodium, pregelatinized starch, and
sodium starch glycolate; glidants: talc, colloidal silica, and fumed silica; and several
lubricants: stearic acid, sodium stearyl fumarate, hydrogenated vegetable oil and magnesium
stearate. Most combinations were unacceptable due to poor chemical stability; some
combinations were also unacceptable due to poor manufacturing attributes, including poor
blend homogeneity, low drug content in capsules, and variable drug content in capsules.

For example, when hard gelatin capsules were formulated, it was found that the
combination of transnorsertraline hydrochloride with the excipients found in Zoloft®
(sertraline) tablets resulted in a formulation with poor chemical stability, and in particular
with multiple oxidation products. These excipients are dibasic calcium phosphate dihydrate,
microcrystalline cellulose, sodium starch glycolate, magnesium stearate, as well as other
excipients that are likely in the coating of these tablets. See Physician’s Desk Reference entry
for Zoloft® (sertraline).

Additionally, most of the combinations tested using the above excipients were

unacceptable due to poor chemical stability. Some combinations were also unacceptable due
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156. 2 above. These results were in good agreenent with those of the first
|l ot (sublinmed at 170 C, sublimate nelted at 250 C). The second and
third | otwoahitasansgnor sertral i ne acetate denonstrated sipriritseomiosssanl
properties as the first acetate |lot as neasured by DSC according to the

procedure of Ex | e 6.15 above Table 8). 20 WO .

D011/ 040 090PETI AT Tes HETRED. Tt eRbIoR LAFPEOTSY- 9P A UA 6PUER P al § ne
Acet at &,58l1¢ ahdParRBRKIr(CLodBReh cAfshicd KfabR dodftiatidRl ficRABI Fhagkyat i ons
Acet at e 146.5 143.5 137.3 Melts at 112 C 2 144.9 142.2 131.2 n.m 3
144. 8 Isegium gt@@h glywokate, taic,rind nmgnesreastearde in a clearth eolwewidrdd pdatinf
transnorsertrae:ui ne L-mal ate denonstrated simlar thermal properties as the
first ac(?Bﬁue\?%h ot as nmeasured by DSC, however the third lot nelted

approxi nat elstability StutMeResultgn ot her lots (Table 9). Al experinents were
performed according to the procedure of Exanple 6.15 above. Table 9. DSC
Resul ts for Thedpbesingdrendaor hisnds-ip¢ansecsarte nrenar@ewkilq dyveloping a stable

transnorsertraline hydrochloride capsule formulation. In some cases, the length of testing
varies. However, uniform analytical methods were used for all samples. Degradation is

reported as total impurities based on an Area % from HPLC analysis of the formulations, as

10 is common when reporting such results when a change is prior to a complete characterization
of the degradation. Percent degradation was measured after storage at 40 °C/75% relative
humidity, a typical and required storage condition.

Table 1 Stability of Transnorsertraline HCI Excipient Blends
Blend: | TNSHCIA' [ TNSHCIA" | TNSHCIA' [ TNSHCIA' | TNSHCIA'
A-Tab’ PRUV" Stearic Acid | Di-Tab’ Di-Tab’
Starch 1500 MCC° MCC®
AcDiSol’
Talc
% Deg.”: | 0.93% 1.12% 0.39% 1.49% 0.88%
Time: 5 weeks 2 weeks 4 weeks 5 weeks 5 weeks
Blend: TNSHCIA' | TNSHCIM’ | TNS HCI M’
mannitol mannitol A-Tab’
Citric acid
% Deg.®: | 0.26% 0.20% 0.40%
Time: 2 weeks 5 weeks 5 weeks
15 ! transnorsertraline hydrochloride anhydrate.
? dibasic calcium phosphate, anhydrous.
? sodium stearyl fumarate.
* dibasic calcium phosphate dihydrate.
* pregelatinized starch.
20 ¢ microcrystalline cellulose.
7 croscarmellose sodium
¥ % degradation when stored at 40 °C / 75% relative humidity.
? transnorsertraline hydrochloride monohydrate.
As a result of the stability study, the following formulation was selected. Capsule
25  formulations of transnorsertraline hydrochloride were prepared at 1.0 mg strength (based on
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Onset (C) Alf s (J/g) Hotstage Cbservations L-malate 1 179.9 177.3 79.9
Melts at 165 C 2 180.2 178.3 82.4 n.m 3 171.9 167.8 68.1 n.m n.m: not
measur ed wo=etiawgo3kot of the hydrochl oride salt of tran®oorisesosisdine was
anal yzed for 10 hygroscopicity by VTl according to the procedure of Exanple

6. 16 abg}gr Ezsults were simlar g ufr’%redtothef'r hydrochlorldelot
(VT adB®FEt PER) B BPBHY, Tis GRevlg fs 9lyds r@%%tPL PRSEth di ty: VT
desor ptd a1t (e AFaeheiim sfaﬁl%tef ﬁl%reo&ﬁefa B&d%@%ﬁh%bﬁsﬁﬂé’ﬁlehum dity). Second

and thitd lot's of the acetate and L-malate salts of transnorsertraline were

I 15 I d di t
I e e
I r

tested second an A"ng Ssimlar noisture |sotherms as first |ots,

with the exceptijon of L-Ingledicat | ot 3, WhikdinadsorbedFornk% nofe noisture
than other L-mallate lots from25 to 95%relativethumdity Table 10. KF, TGA
and VT! Data for Frasgieitsdne Halli ne L- Malld2é mDand Tridddiorskriral i ne
Acetate Salt Lot/ Amdiydiatd KF (% H20) TGA (% w |o$s) VT! Adsofp. (%w gain
25 to 95% RH) VT'Takesorp. (% w |oss 95 2875 mg 2.875 mg

Pearlitol 160C (mannitol) 275.0 mg 293.0 mg

Sodium starch glycolate 18.0 mg -

(Primojel)

Magnesium stearate 3.0 mg 3.0 mg

TOTAL | 300.0 mg 300.0 mg
Size #1 Swedish Orange 1 each 1 each
capsule shell # 4188
5

Stable 1.0 mg strength (based on free base) capsules of transnorsertraline
hydrochloride anhydrate (1.125 mg of HCIl salt) were prepared according to formulation 1.
The formulation was initially prepared by hand, showing acceptable blend and capsule
homogeneity; a stability study showed improved chemical stability of these capsules
10 compared to other formulations. Manufacturing feasibility was demonstrated when a batch
according to formulation 1 was manufactured on typical pharmaceutical equipment;
acceptable blend and capsule homogeneity, as well as improved chemical stability was shown
for this batch.
Manufacturing feasibility was demonstrated on a larger blend size when a batch
15  according to formulation 1 was manufactured on typical pharmaceutical equipment;
acceptable blend and capsule homogeneity, as well as improved chemical stability have been
shown for this batch. Another capsule may be prepared according to formulation 2, wherein

no sodium starch glycolate is present.
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25% RH) L-malate 1 0.05 0.08 0.08 0.06 0.08 nn.m 2 0.08 n.m 0.06 0.07

0.07 0.06 WO 2011/069032PCT/ US2010/058831 3 0.04 n.m 5.31 n.m 5.23 n.m

Acet ate Iw0.208/069083 0.07 0.08 0.08 0.09 2 0.07 n.m 0. 22TQS2B10058831 0. 23

6.3 0.5 mg Strength Capsule Formulations of Transnorsertraline
Hydrochloride Anhydrate

Ingredient Form. 1 Form. 2
Transnorsertraline HCI 0.5625 mg 0.5625 mg
Anhydrate
Talc 1.4375 mg 1.4375 mg
Pearlitol 160C (mannitol) 137.5 mg 146.5 mg
Sodium starch glycolate 9.0 mg -
(Primojel)

Magnesium stearate 1.5 mg 1.5 mg

TOTAL | 150.0 mg 150.0 mg
Size #1 Swedish Orange 1 each 1 each
capsule shell # 4188

Stable 0.5 mg strength (based on free base) capsules of transnorsertraline
hydrochloride anhydrate (0.5625 mg of HCIl salt) were prepared according to formulation 1.
5  Manufacturing feasibility was demonstrated on a large blend size when a batch of
formulation 1 was manufactured on typical pharmaceutical equipment; acceptable blend and
capsule homogeneity, as well as improved chemical stability have been shown for this batch.
Another capsule may be prepared according to formulation 2, wherein no sodium starch

glycolate is present.

10 6.4 2.0 mg Strength Capsule Formulations of Transnorsertraline
Hydrochloride Anhydrate
Ingredient Form. 1 Form. 2
Transnorsertraline HCl Anhydrate 2.25 mg 2.25 mg
Talc 4.75 mg 4.75 mg
Pearlitol 160C (mannitol) 272.0 mg 290.0 mg
Sodium starch glycolate (Primojel) 18.0 mg ---
Magnesium stearate 3.0 mg 3.0 mg
TOTAL 300.0 mg 300.0 mg
Size #1 Swedish Orange capsule shell # 1 each 1 each
4188

Stable 2.0 mg strength (based on free base) capsules of transnorsertraline
hydrochloride anhydrate (2.25 mg of HCI salt) were prepared according to formulation 1.
15  Manufacturing feasibility was demonstrated on a large blend size when a batch of
formulation 1 was manufactured on typical pharmaceutical equipment; acceptable blend and

capsule homogeneity, as well as improved chemical stability have been shown for this batch.
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blend may be encapsulated on a manual, semi-automatic or fully automatic capsule filling
machine or device.

Another modification of the process may be performed by transnorsertraline or a
pharmaceutically acceptable salt or solvate thereof with a mixture of talc plus mannitol; this

30  mixture is then blended with the remaining mannitol. Lastly, magnesium stearate is blended

with the previous mixture. The blend may be encapsulated on a manual, semi-automatic or
fully automatic capsule filling machine or device.

Another modification of the process may be performed by blending transnorsertraline

or a pharmaceutically acceptable salt or solvate thereof with mannitol; this mixture is then
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0.040 74

Mannitol

196.0 mg

146.5 mg

97.0 mg

Magnesium stearate

2.0 mg

1.5mg

1.0 mg

TOTAL

200.0 mg

150.0 mg

100.0 mg

Representative 0.5 mg strength (based on free base) tablets of transnorsertraline

hydrochloride anhydrate (0.5625 mg of HCI salt) may be prepared in three sizes as shown
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17.78 0.10 4.989 0.028 73 10 18.85 0.10 4.707 0.025 29 19.23 0.10
4.615 0.024 97 20.96 0.10 4.237 0.020 30 21.48 0.10 4.136 0.019 33
21. 83 0.WO0 241106%0320. 019 47 15 22.84 0.10 3.894 0. 017pr¢T/US2B0288830. 10
3.820 0.016 78 23.81 0.10 3.738 0.016 37
6.10 1.0 mg Strength Tablet Formulations of Transnorsertraline
Hydrochloride Anhydrate of Various Tablet Sizes
Ingredient Tablet size #1 | Tablet size #2 | Tablet size #3
Transnorsertraline HCI 1.125 mg 1.125 mg 1.125 mg
Anhydrate
Talc 1.4375 mg 1.4375 mg 1.4375 mg
Mannitol 183.44 mg 136.94 mg 90.44 mg
Sodium starch glycolate 12.0 mg 9.0 mg 6.0 mg
(Primojel)
Magnesium stearate 2.0 mg 1.5 mg 1.0 mg
TOTAL 200.0 mg 150.0 mg 100.0 mg
Ingredient Tablet size #1 | Tablet size #2 | Tablet size #3
Transnorsertraline HCI 1.125 mg 1.125 mg 1.125 mg
Anhydrate
Talc 1.4375 mg 1.4375 mg 1.4375 mg
Mannitol 195.44 mg 145.94 mg 96.44 mg
Magnesium stearate 2.0 mg 1.5 mg 1.0 mg
TOTAL 200.0 mg 150.0 mg 100.0 mg
5 Representative 1.0 mg strength (based on free base) tablets of transnorsertraline
hydrochloride anhydrate (1.125 mg of HCIl salt) may be prepared in three sizes as shown
above, with or without the use of sodium starch glycolate (Primojel).
6.11 2.0 mg Strength Tablet Formulations of Transnorsertraline
Hydrochloride Anhydrate of Various Tablet Sizes
Ingredient Tablet size #1 | Tablet size #2 | Tablet size #3
Transnorsertraline HCI 2.25 mg 2.25 mg 2.25 mg
Anhydrate
Talc 4.75 mg 4.75 mg 4.75 mg
Mannitol 179.0 mg 132.5 mg 86.0 mg
Sodium starch glycolate 12.0 mg 9.0 mg 6.0 mg
(Primojel)
Magnesium stearate 2.0 mg 1.5mg 1.0 mg
TOTAL 200.0 mg 150.0 mg 100.0 mg
10
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29. 14 0.WO0 28110840320. 010 27 25 Tabl e 13 shows pron nent PRRRI2peakssS3f or
anhydrous transnorsertraline hydrochloride. Differences between cal cul at ed
and experinental peaks are due to preferred orientation and particle

statistic effects. Table 13 Praom nent XRPD Data for Anhydrous
Transnor sdrt ral i nBERdIenEal cul at|eBablobsizesid o T akleftsige #220)Tablesizs #30 15. 00
14.87 18.0 Gi &SnZ%eg%‘h%g Hel <° 2.25 mg 2.25 mg 2.25 mg

Anhydrate

Talc 4.75 mg 4.75 mg 4.75 mg

Mannitol 191.0 mg 141.5 mg 92.0 mg

Magnesium stearate 2.0 mg 1.5 mg 1.0 mg

TOTAL 200.0 mg 150.0 mg 100.0 mg

10

15

20

25

Representative 2.0 mg strength (based on free base) tablets of transnorsertraline
hydrochloride anhydrate (2.25 mg of HCI salt) may be prepared in three sizes as shown
above, with or without the use of sodium starch glycolate (Primojel).

In above examples, if transnorsertraline hydrochloride monohydrate is used in place
of transnorsertraline hydrochloride anhydrate, a conversion factor of 1.186 mg of
transnorsertraline hydrochloride monohydrate equivalent to 1.0 mg transnorsertraline free
base can be applied.

6.12 Manufacturing Processes for Uncoated Tablet Formulations of
Transnorsertraline

Blends for tablet formulations containing transnorsertraline or a pharmaceutically
acceptable salt or solvate thereof may be manufactured using a process in which
transnorsertraline or a pharmaceutically acceptable salt or solvate thereof is first blended with
talc; this mixture is then blended with mannitol in geometric dilution. Then the remaining
mannitol and sodium starch glycolate are blended with the mixture; lastly, magnesium
stearate is blended with the previous mixture. The blend may be compressed on a tablet press
or machine.

The process for manufacturing uncoated tablets may be modified such that
transnorsertraline or a pharmaceutically acceptable salt or solvate thereof is first blended with
a portion of talc plus mannitol; this mixture is then blended with additional mannitol. Then
the remaining mannitol and sodium starch glycolate are blended with the mixture; lastly,
magnesium stearate is blended with the previous mixture. The blend may be compressed on
a tablet press or machine.

Another modification of the process may be performed by blending transnorsertraline
or a pharmaceutically acceptable salt or solvate thereof with a portion of talc plus mannitol;

this mixture is then blended with a mixture of mannitol plus sodium starch glycolate; lastly,
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coating may be one of three types; these include compression coating, film-coating, or gelatin

coating. The coatings cach may or may not contain a coloring agent; these coloring agents
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Results The nonoclinic cell paraneters and cal cul ated volune are: a =
7.2962(2) A b = 207.5569(2) A c = 15.2870(5) A a = 90.00,/1 =

90. 0852( ™P,201/069@10. 00, V= 842.87(4) A3. For the nonohy@catusomiossssor mul a
weight is 346.69 g/nol with Z= 2 resulting in a cal cul ated density of 1.366

gcm3. The s e p det ed to be (no. Is a chiral
space gPBHUR ™ An%lﬂhﬁ%ﬁ%@%“%f%éoleg&sﬂ?togﬂra%tsaclmg XopyAi: it 'g@qﬁogor&a a

col | eCts'quE‘a@l%ké’sf%Td%r%o%rr@d19619(‘!;&1@@3‘1 in Table 14. The quality of the
structure obtained is high, as indicated by the R 25value of 0.041 (4.1%.
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Par anet er s for Transnorsertral i ne Hydrochl ori de Monohyd
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AT 296%1(121&@% g%ﬁgggfé%&\)cat@ ’beﬁgoﬁaé@ﬁy%g)onﬁﬁ %ggﬁg%ﬂ%g‘?a&é‘l) 10v, A3842.87(4)
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[ fi t .Of f R-.f >2. 0 1
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goodnessfatefialfladkimisiRifh@nsé tieh BpRrebatudidpl dadslflarized light, indicating

amorphous or partially amorphous solids, was rejected.

15 Table 2. PLM Observations for Transnorsertraline Salts
Salt Crystallinity Crystal Habit/Description
HCI Yes Long Needles
Citrate Yes Rods and Needles
Fumarate Yes Small Needles
Maleate Yes Small Plates
Phosphate Yes Agglomerated Fines
Succinate Partial Large Plates and Amorphous Solids
Sulfate Yes Agglomerated Fines
L-tartrate Yes Large Plates
Besylate Yes Large Rods
Tosylate Yes Needles
L-malate Yes Very Small Plates, Agglomerates
S-mandelate Yes Large Rods
Acetate Yes Large Thin Plates
Benzoate Yes Thick Rods
HBr (18) Yes Fine Needles
Pyroglutamate Yes Large Plates and Very Small Plates

“Fine or Fines” are defined in this report as particles having widths < 10 pm

Each salt, with the exception of the succinate salt, exhibited good birefringence under
cross-polarized light, indicating a crystalline solid. Crystal habits ranged from fine needles to

large plates (Table 2).
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PCT/ US2010/ 058831 21.11 0.10 4.209 0.020 51 23.43 0.10 3.797 0.016 60
24.19 0.10 3.679 0.015 100 24.92 0.10 3.573 0.014 36 5 26.17 0.10
3.406 0.W020ddh69@Z. 07 0.10 3.294 0.012 55 28.77 0. POTRIS2@Q4/05833011 35
29.35 0.10 3.043 0.010 32 29.94 0.10 2.984 0.010 33 10 Tabl e

ronohyar at e 0/ { NUPBHIEC Rt R HAPESTORE o b RBUAFHEHIS SWBaks are due
t o preferredriRfgiaadalt9 Bf @tbnPRerdaGheoBE 2dnhsit 69 46fdreahalyzcHah! Roikfwr®r oM nent
XRPD Data for Transnorsertraline HCLMonohydrate Cal cul ated (20)
content and hygroscopicity. Each salt was analyzed by coulometric titration using an EM
Scientific Aquastar C3000 titrator to determine water content. Sample size ranged from 18
5 mgto 134 mg. Each salt was analyzed using a Perkin Elmer TGA 7 Thermal Gravimetric
Analyzer (TGA). Samples were heated from an initial temperature of 25 °C to 325 °C ata
rate of 10 °C/min. Moisture sorption isotherms for each salt were generated using the VTI
SGA-100 Symmetric Vapor Sorption Analyzer. Samples were run as received without pre-
analysis drying. Equilibrium criteria were the lesser of 0.01 wt % change in 5 minutes or 180
10 minutes at each relative humidity (RH) step. Temperature was fixed at 25 °C and the relative
humidity steps (25 to 95% to 25%) were in 5% increments. Analysis was repeated for each
sample in consecutive analyses (sample was not removed from analyzer). Sample sizes
ranged from 18 mg to 35 mg.
VTI moisture isotherm data, moisture content (KF), and TGA data is summarized in

15  Table 4.

Table 4. KF, TGA, and VTI Results for Transnorsertraline Salts
Initial TGA | VTI Adsorp. | VTI Desorp.
Salt KF (% wt | (% wt gain 25 | (% wt loss 95
(% H,0) | loss) t0 95% RH) to 25% RH)

0.01 0.02
HCl 0.02 0.00 0.01 0.02
. 2.59 3.96
Citrate 0.31 n.m. 304 361
0.18 0.17
Fumarate 0.40 0.81 017 016
0.10 0.09
Maleate 0.06 0.02 0.08 0.08
3.00 1.37
Phosphate 0.16 n.m. 514 1.20
Succinate 1.03 n.m. 3.25 3.17
n.m. n.m.
10.19 9.51
Sulfate 3.34 4.20 795 .
L-tartrate 0.62 n.m. 3.52 1.36
1.37 n.m.
0.05 0.05
Besylate <0.01 0.07 0.05 0.05
Tosylate 0.09 0.16 0.06 0.06
n.m. n.m.
0.08 0.08
L-malate 0.05 0.07 0.06 .
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Experimental (20) 12.10 12.07 13.05 13.01 16.90 16.78 17.85 17.75 20.50
20.38 21.00 20.90 21.25 21.11 23.55 23.43 24.30 24.19 26.30 26.17 27.20
27.07 15v6.281n/0kdws2t i onal Transnorsertraline HCL Stabi |l iPCY/US2adiosss31 In

a typical stability study, the excipient blend or conpl eted dosage form was
prepared Wth hla ::r-fl\la rlrlln Th farl Al \wywhce ot nrarl I A cnn ed

I TS llul.\, LI %] ViAo~ o C Ul III T O CTU

cont ai ner, pf ef§ﬁ@{%é{a@ hi gmglpns t Y npol lyet h 1¥ne ( HDPE) 388ttl e|sealed with
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control | ed humi disty, such thaéﬁ_{?e sgg! s wedd7exposed t 8.08bout |40 C and
about 75% relative thum dity ( for a peri 00.08f about 20Weeks to about 6
nont hs. Tabl e 17 |sho t he assay andoimpuri tii es dapa for the

tabl ets throlgh BS%o#ent hs tof age ﬁé}éng HPL@G.08A typi cal 9lgPLC chr omat ogr am
is shown in Firgure 8. AU [TO, assay was 25- 93%swhi e tolghyl npurities were
0.89% 0.17% of whlBrh coul d G4 at | r Difat ed to it raI one.

2011/ 069032PEFUS2616+0658831—An—upknown—tnptt ,}. = 18n'i"|"|'i"|i.it es, 0.67%
was al so det echadgldtumalg [t 0 @@l y5i g.m.Frjom aL ?‘%l tial val'lt of 93.4% assay
val ues for tablets stored at 30 Cf65%RH and"9% ¢/ 60% R Y'bmai ned above 90%
t hrough the si ®MhoReHmeas¥eEd point while those stored at 40 C/ 75% RH dr opped
to 80% At APTCh6R% it tﬁel“&'trm ?hf ﬂﬁ]% agkaMatdasI A - ?a!r@é‘c@ S-hmgliste! Ay eased
fromb5an initial value of O. 63% at six nonths. In contrast, the
unknownpyiregluteinate sabiy ef tgaratlorzﬁ’tr@]m@%lﬂmtqdcswlﬁicra@mmturﬂ uplake (/Alul.3%) 0. 67%
to 1.8 % ' hi bsequently dropping to 0.23% at the six nonth
time p 8509 Iﬁ_?m“aﬂﬂeiil{abl e 17. Assay and Inpurities Data of
Tra snorsert 1 Tablets Ti ol Nt Condition % Degradant %
Ml?l?lggp% égortssrt{'mlnp éari'

Tet aI one %
Twelve salts of transnorsertraline were investigated for their solubility in water:

hydrochloride, fumarate, maleate, phosphate, succinate, sulfate, L-tartrate, besylate, tosylate,

L-malate, acctate and benzoate. For cach salt, saturated solutions with excess solids in

deionized water were prepared in 20 mL clear glass scintillation vials with screw caps. All
10 samples were shaken at 300 rpm at ambient conditions for up to nine days until equilibrium

was achieved. Solubility was determined using a HPLC method (Table 5).

Table 5. Solubility of Transnorsertraline Salts in De-lonized Water
Solubility in Free
Salt Base Equivalents pH
mgA/mL

HCI 1.81 5.32
Fumarate 0.52 5.30
Maleate 1.88 3.98
Phosphate 4.16 3.27
Succinate 1.04 3.89
Sulfate 0.44 2.73
L-tartrate 0.44 2.63
Besylate 0.99 6.00
Tosylate 0.53 6.16
L-malate 3.04 4.15
Acctate 5.49 6.31
Benzoate 0.59 6.34
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0.67 0.17 0.89 93.4 25 C/60%RH 1.84 0.12 2.23 93.9 1 Mnth 40
C/ 75% RH 0.17 0.80 2.19 91.0 25 C/60%RH 1.19 0.16 1.64 88.5 2 Mnths
40 C/ 75%W012011089®B239 2.94 84.7 25 C/60% RH 0.75 0. 31 PCZAIS2010/058831

The hydrochloride, maleate, phosphate, succinate, besylate, L-malate, and acetate

were among the salts tested that exhibited adequate solubility in water (0.99-5.49 mgA/mL).

6.18 Solubility of Transnorsertraline Salts in Aqueous Buffer
The twelve salts of transnorsertraline of Example 6.4 were investigated for their
5  solubility in the following aqueous buffer systems: simulated gastric fluid (SGF), 0.05 M
acetate buffer (pH 4.5) and simulated intestinal fluid (SIF). Saturated solutions with excess
solids were prepared in 20mL clear glass scintillation vials. Simulated gastric fluid (pH 1.0,
~0.1N HCI, 0.03M NaCl, no enzymes), simulated intestinal fluid (pH 6.8, 0.05M KH;,POy,,
~0.02N NaOH, no enzymes), and acetate buffer (pH 4.5, 0.02M sodium acetate, 0.03M acetic
10 acid) were prepared in accordance with USP28 (USP28 Test Solutions p2855, Volumetric
Solutions p2863). All samples were shaken at 300 rpm at ambient conditions up to nine days

until equilibrium was attained. Solubility was determined using a HPLC method. (Table 6).

Table 6. Solubility of Transnorsertraline Salts in Aqueous Buffer
Systems
Test Solvent: Simulated Gastric Fluid®
Solubility in
Salt (Suffix) EFr?eblase pH
quivalents
mgA/mL
HCl 0.13 1.28
Fumarate <0.01 1.25
Maleate 0.08 1.25
Phosphate <0.01 1.24
Succinate 0.08 1.27
Sulfate 0.09 1.13
L-tartrate <0.01 1.24
Besylate <0.01 1.18
Tosylate 0.06 1.10
L-malate 0.08" 1.15
Acetate 0.07 1.26
Benzoate <0.01 1.25
15 * enzymes were not included in buffer

® equilibrium not reached after 9 days
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92.3 3 Months 30 C/65% RH 0.24 0.55 1.34 92.0 40 C 75% RH 0.09 2.68 4.69
86.2 25 C/60%RH 0.23 0.39 1.04 91.4 6 Months 30 ¢ 65% RH 0.24 0.70 1.54
90.3 40 wo2BL0dep30. 071 4.63 6.77 80.6
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Furnarate 0.69 4.60
Maleate 1.23 4.52
Phosphate 2.63 4.55
Succinate 0.57 4.50

Sulfate 0.55 4.48
L-tartrate 0.03 4.58
Besylate 1.10 4.59
Tosylate 0.63 4.56
L-malate 1.59° 4.42
Acctate 3.12 4.79
Benzoate 0.79 4.61

® equilibrium not reached after 9 days

Test Solvent: Simulated Intestinal Fluid®
Solubility in Freebase
Salt (Suffix) Equivalents pH
mgA/mL
HCl 0.24 6.75
Fumarate 0.30 6.63
Maleate 0.28 6.47
Phosphate 0.27 6.49
Succinate 0.18 6.46
Sulfate 0.26 6.58
L-tartrate 0.27 6.73
Besylate 0.24 6.70
Tosylate 0.21 6.78
L-malate 0.38 6.68
Acctate 0.25 6.63
Benzoate 0.11 6.77

* enzymes were not included in buffer
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tenperature. At higher tenperature (e.g., >35 C), the degradant of formula
Il underwent deconposition. 6.28 Analysis of Mannitol Excipient Purity
Furt her swabkwitdeyo3zt udi es on capsul es have shown that tir€ThiSend®3588a1t abl et's
packaged in 10 AclarQ (polychlorotrifluoroethylene film Honeywell Intl

Inc.) are nore stable (approxipately 4 tings) _th bl ends_in en_ di sh
condi ti ons. ‘{rﬁ% p(?]g%'@ﬁ@éggﬁo?rﬁﬂﬁ&‘b‘}épﬁeﬁﬁgﬁ?% St ECOJEYQg]rWWe%)‘RE@P%
HPLC- Cor ona char J@PerBnds| Det ect or (HPLC- CAD) and | on Chr omat ogr aphy (1 C)

net hods as sqpe rdcBvdral h%n%lub_T@t?' &p&%ﬁerﬁ@ﬁ@éﬁé@n&@ix‘éﬁ?@s@ﬂ7 d?ﬂdré.f&é
Manni t ol Lot % Mannose in Mannit 0Ol HPLC-CAD IC 1 0.001 0.001 2 0.001 0.000
3 0. 00 W& Faduutn Hit@Od afd gl & 40.°00¥ehig00 Eéclosadfile vaf @tnlyzed vlimg alPdiio 8

0. 0151 OEIPnJé% D%C0 7 8i%f7ere(1)1'tigl45%a%19mg bgggmgtego]éac]hlsagip eo v5vaso he% eAfi ini% c?i'n?p7e pan
with a pinhole under a nitrogen purge at a rate of 10 °C/min, from a starting temperature of
25 °C up to a final temperature of 325 °C. See Table 7.
As shown in Table 7, the hydrochloride salt of transnorsertraline appeared to convert
to a monohydrate form when solids were equilibrated in deionized (DI) water and SGF. The
10 DSC for the hydrochloride monohydrate salt showed an endotherm around 100 °C followed
by a melt of the anhydrous sublimate at ~300 °C (confirmed by hotstage). This hydration
was also marked by a crystal habit change from rods to plates. See Figures 1A and 1B.
Additional salts tested appeared to convert to the HCI monohydrate during solubility
experiments in SGF (Table 7). This conversion was not unexpected since SGF contains
15 sufficient hydrochloric acid (0.23M) to form the hydrochloride salt, which in turn may
convert to the monohydrate. Recovered solids from solubility experiments in acetate buffer
did not appear to change from their original salt form. It appears that some of the salts
(acetate, maleate, besylate, and L-malate) all converted to a similar form in SIF (Table 7).
The DSC for this unknown form shows a single endotherm around 100 °C with a small heat

20  of fusion (29-49 J/g).

Table 7. DSC Results for Solids Recovered from Solubility
Experiments
Salt Test Solvent DSC Peak (°C) | DSC aH; (J/g)
As-is Solid 299.7 99.9
Water® 101.4,297.8 113.7,100.9
HCl SGF*¢ 101.4,297 .4 106.1, 106.6
0.05M Acetate (pH 4.5) 296.9 105.1
SIE n.o. n.o
As-is Solid 226.7 173.2
Water 229.2 160.9
Fumarate SGF* 101.9,297.2 105.9,91.1
0.05M Acetate (pH 4.5) 230.3 155.0
SIE n.o. n.o.
As-is Solid 177.7 53.0
Water 178.4 55.0
Maleate SGF* 101.0, 296.7 112.2,102.9
0.05M Acetate (pH 4.5) n.m. n.m.
SIF’ 107.2 29.0
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In this nethod,

the foll ow ng

I nst rumerwbcondicpizons were used: Col umm: Sugar SzZ5532 CelCurus2@i0068836 mm | D

X 150 mm L Columm Tenperature: 65 C Detector: Corona CAD Mbil e Phase: 80%
Acetonitril gead—ater—Flow Rate——1 /g B\olunp Lnleocted 100 ut
The HPLC collum el uent_is ndtniA$olid with nitt¥gbn and t hed4faplels are
dried, prodycing anal yte partWalees. A s¢condH30 stream ofShltrogen becones
positively ¢chdbgeghitand transf$GE" t he char g@2t%2anal yit e 1parit Ptbes| The
charge is then neasured.0speneertid (g a.531gnal 1919 di rect prapprtiop to the
quantity of analyte present. gfHbon Chromat ogbgphy (T|C) Mejiod. Th this
nmet hod, the fotrtowgiTst TRIE g ltdunw tTons y&r 3—: us o— gt e Phmase: A: 30
mv NaCH, B: | 200 mM NaGH-+H-ow 5 m_, .0. d eSSt 204 psi
Anal yti cal ol um: Car J Sﬂ Col *ifﬂéngJPac PA 10,
4 x 50 mm Col a‘*ﬂé?rppr ature: SG!F) C Det e¢ 'r nltool\%a%-ll t 9093!;49&5 4Arm eronetry
Det ect or Rapge: 0.05M Acetate (pH 4.5) 188.2 83.7
SIF’ 98.3 49.2
As-is Solid 146.3 132.2
Water 146.4 128.9
Acctate SGF* 93.0, 296.0 108.7, 100.1
0.05M Acetate (pH 4.5) 145.4 121.4
SIF’ 98.9 49.4
As-is Solid 151.2 83.4
Water 151.5 84.8
Benzoate SGF* 99.7, 296.9 102.4, 103.0
0.05M Acetate (pH 4.5) 151.7 85.4
SIE n.m. n.m.
a: Simulated Gastric Fluid (“SGF”), USP, pH 0.9, without pepsin
b: Simulated Intestinal Fluid (“SIF”), USP, pH 6.8, without pancreatin
c¢: Recovered solids from water and SGF had 4.8 % water (KF) and 4.9 % weight loss
(TGA), which is consistent with a monohydrate
5 n.m.: not measured
n.0.: none observed
6.20 Repeat Experiments for the Hydrochloride, Acetate and L-Malate Salts
The following experiments were repeated. Additional lots of the hydrochloride,
10 acetate and L-malate salts of transnorsertraline were tested for (i) consistent thermal

properties by DSC and/or hotstage and (ii) consistent moisture properties by KF, TGA and
VTI data.

A second lot of the hydrochloride salt of transnorsertraline sublimed at 166 °C and the

sublimate melted at 249 °C as measured by hotstage according to the procedure of Example

15

170 °C, sublimate melted at 250 °C).

6.2 above. These results were in good agreement with those of the first lot (sublimed at

The second and third lots of transnorsertraline acetate demonstrated similar thermal

properties as the first acetate lot as measured by DSC according to the procedure of Example

6.15 ab
20

ove. (Table 8).
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n.m.: not measured

The second lot of transnorsertraline L-malate demonstrated similar thermal properties

as the first acetate lot as measured by DSC; however the third lot melted approximately 8 °C

5  lower than other lots (Table 9). All experiments were performed according to the procedure

of Example 6.15 above.

Table 9. DSC Results for Transnorsertraline L-Malate
Peak Onset AHss Hotstage
Salt Lot cc) | co | Observations
1 179.9 177.3 79.9 Melts at 165 °C
L-malate 2 180.2 178.3 824 n.m.
3 1719 167.8 68.1 n.m.

10

n.m.: not measured

A second lot of the hydrochloride salt of transnorsertraline was analyzed for

hygroscopicity by VTI according to the procedure of Example 6.16 above. Results were

similar as compared to the first hydrochloride lot (VTI adsorption of 0.01% weight gain from

25 to 95% relative humidity; VTI desorption of 0.01% weight loss from 95% to 25% relative

humidity).

15

Second and third lots of the acetate and L-malate salts of transnorsertraline were also

6.3 above. Results are shown 1in Table 10.

analyzed and compared to the results of the first lot according to the procedure of Example

All tested second and third lots had similar

moisture isotherms as first lots, with the exception of L-malate lot 3, which adsorbed > 5%

more moisture than other L-malate lots from 25 to 95% relative humidity.

20

Table 10. KF, TGA and VTI Data for Transnorsertraline L-Malate
and Transnorsertraline Acetate
ors TGA VTI Adsorp. VTI Desorp.
Salt Lot I(l(l,}tlia_ll Iéf (% wt (% wt gain 25 | (% wt loss 95 to
o2 loss) to 95% RH) 25% RH)

0.08 0.08
L-malate 1 0.05 0.08 0.06 .
0.06 0.07
2 0.08 n.m. 0.07 0.06
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Type of Mannit ol

Manni t ol

Lot

% Mannose in Mannitol*

| C Met hod

Crystalline 1 0.0009 Crystalline 2 0.0003 Crystalline 3 0.0008 Crystalline
4 0. 0002 woystialéhisne 5 0.0002 Crystalline 6 0.0002 Crystalriuse@o/ns8330000
Spray Dried 8 0.0115 Spray Dried 9 0.0434 Spray Drled 16 0.0026 Spray Dried

17 0. 0009—Spray—bri-ed—18-6-6010—rTheugh—the the+Crethoed—++s 0. 005%
of mannose in mannitol, iin qger tjo sk matle thé3ém)un1 of nose, | the %
mannose iln mannitqgl was cal cul at ed using nnos8.Theak area &HBerved| versus
t hat of external mannpse|st rd. 0.07 0.08
P A 043 0.08 0.09
0.22 0.23
Acctate 2 0.07 n.m. 023 023
0.33 0.38
3 0.05 n.m. 035 035

10

15

20

25

n.m.: not measured
6.21

Salts of transnorsertraline were tested for solid stability under various conditions.

Solid Stability of Transnorsertraline Salts

Solid samples of the HCI salt were placed in double-polychylene lined high density
polyethylene (HDPE) containers closed with HDPE lids and stored at 25 °C/60% relative
humidity or 40 °C/75% relative humidity. Samples were analyzed by HPLC.
Transnorsertraline hydrochloride anhydrate was stable at both conditions for at least 6 months
and at 25 °C/60% relative humidity for 2 years, exhibiting less than 0.05% and less than

0.1 % impurities, respectively.

6.22  Polymorphic Conversion Study of Transnorsertraline Hydrochloride

Transnorsertraline hydrochloride exists in at least two crystalline forms. Form A is a
crystalline anhydrous material and Form B is a crystalline monohydrate. Polarized light
microscopy images show that the two crystalline forms have distinct crystal habits. The
anhydrous form displays long thin blades (Figure 1A), whereas the hydrate form shows thin,
approximately square plates (Figure 1B). Both samples show birefringence and extinguish
under cross polarizers upon rotation of the stage.

The study of the conversion of anhydrous transnorsertraline hydrochloride to the
hydrate form in aqueous media was investigated, using in-situ Raman monitoring. The
system was shown to be suitable for Raman monitoring, with a limit of detection of hydrate
form in an anhydrous/hydrate slurry in water at 70 mg/mL below 5.7%.

Raman spectroscopy was performed using a Kaiser Optical Systems Inc. dispersive
RamanRXN3 for on-line or in-situ reaction monitoring. The RamanRXN3 system uses an
excitation wavelength of 785 nm, with an external cavity-stabilized, diode laser. All spectra
were acquired using a 4" immersion probe with approximately 100 mW of laser power at the
tip of the probe. Different exposure times and numbers of spectrum accumulations were used
for the analysis of the two dry samples. An exposure time of 4 seconds with 2 accumulations
was used for the monitoring of all form conversions experiments. Wavelength and laser

wavelength calibration were performed using an internal neon standard, and diamond Raman
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>0 0.14 56 TSh%OCOIJi\geOrsigh :Iééf1 ar%l?yd?oussétgmgrgogsertraline hydrochloride to the monohydrate
10  form was monitored in water. The peak ratio 1(677 cm™ VI(695 cm™) was observed for a
slurry of anhydrous transnorsertraline hydrochloride in water. Based on the peak intensity
ratio (677 cm™ Y1695 cm™), an induction time of approximately 1.1 hour was seen before
the beginning of the conversion. The end of the conversion was estimated at approximately 2
hours from the beginning of the slurry. The Raman region 660-710 cm™ showed the
15  appearance of a peak characteristic of the hydrate form and the disappearance of a peak
characteristic of the anhydrous form of transnorsertraline hydrochloride. XRPD analysis of
the solids collected at the end of the Raman monitoring of the conversion (after
approximately 2 h 10 min) was consistent with the hydrate form, with a small amount of
anhydrous form detectable. The small amount of anhydrous form may be due to solids
20  present on the walls of the vessel which did not convert. Additionally, the Raman limit of
detection of the anhydrous form in the mixture was not estimated.

The conversion of anhydrous transnorsertraline hydrochloride to the hydrate form in
water, simulated gastric fluid (SGF) and simulated intestinal fluid (SIF) without enzymes,
and 0.1N HCI was monitored at 37 °C. The form conversion in water, SGF and 0.1N HCI

25  was shown to begin after approximately 1.3 hours (water and SGF) to 2 hours (0.1N HCl)
and be completed within 3 to 4 hours. The form conversion was significantly slower in SIF,
which started at approximately 10 hours on small scale and 19 hours on a larger scale and
ended after approximately 12.5 hours (small scale) to 36 hours (large scale).

Overall, similar results were obtained in water and simulated gastric fluid, with the

30  start of the form conversion detected at approximately 1.3 hours, with a slightly faster
conversion in simulated gastric fluid compared to water. The complete conversion was
estimated to occur within 3 to 4 hours in the two media. Slightly longer induction times were
observed in 0.1N HCI, approximately 2 to 2.3 hours at larger scale. Complete conversion

was observed at approximately 4 hours. Results suggest that the form conversion of
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15  x0.02 mm, was coated with Paratone N oil, suspended in a small fiber loop and placed in a

cooled nitrogen gas stream in a random orientation. Preliminary examination and data
collection were performed with Cu K, radiation (A = 1.54178 A) on a Bruker D8 APEX 11
CCD sealed tube diffractometer.

Data collection, indexing and initial cell refinements were all carried out using APEX

20 1II. See APEX I, 2005, Bruker AXS, Inc., Analytical X-ray Systems, 5465 East Cheryl
Parkway, Madison WI 53711-5373. Frame integration and final cell refinements were done
using SAINT software. Refinements were performed on an PC using SHELXTL. See
SAINT Version 6.45A, 2003, Bruker AXS, Inc., Analytical X-ray Systems, 5465 East Cheryl
Parkway, Madison WI 53711-5373; SHELXTL V6.12, 2002, Bruker AXS, Inc., Analytical

25  X-ray Systems, 5465 East Cheryl Parkway, Madison WI 53711-5373.

The final cell parameters and an orientation matrix for data collection were
determined from least-squares refinement on 1553 reflections in the range 5.26° < < 58.04°.
The space group was determined to be C2 (no. 5) by the program XPREP. See Bruker,
XPREP in SHELXTL version 6.12, Bruker AXS Inc., Madison, Wisconsin, USA, 2002.

30 The data were collected using a series of combinations of phi and omega scans with
30 second frame exposures and 0.5° frame widths at a temperature of 173 +£ 2 K. The data
were collected to a maximum 28 value of 116.08°.

A total of 2910 reflections were collected, of which 1533 were unique. Lorentz and

polarization corrections were applied to the data. The linear absorption coefficient is 52.75
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cm™ for Cu K, radiation. An empirical absorption correction using SADABS was applied.
See Blessing, R. H., SADABS, Program for absorption correction using Siemens CCD. Based
on Blessing R. Acta Cryst. 1995, 451, 33. Transmission coefficients ranged from 0.3099 to
0.9018. Intensities of equivalent reflections were averaged. The agreement factor for the

5  averaging was 4.1 % based on intensity.

Structure Solution and Refinement
The structure was solved by direct methods using SHELXS-97. See Sheldrick, G. M.

SHELX97, A Program for the Solution of Crystal Structure, University of Gottingen,
Germany, 1997. Hydrogen atoms were placed at their expected chemical positions using the
10  HFIX command or were located in a final difference Fourier and were included in the final
cycles of least squares with isotropic Uj;’s related to the atom to which they are bonded. All
non-hydrogen atoms were refined anisotropically. The structure was refined in full-matrix

least-squares by minimizing the function:

Sulel - IF T

15  The weight w is defined as 1/[6*(F,’) + (0.0450P)* +(0.3158P)], where P = (F,> +2F /3.

2

F

c

Scattering factors were taken from the “International Tables for Crystallography.”
International Tables for Crystallography, Vol. C, Kluwer Academic Publishers: Dordrecht,
The Netherlands, 1992, Tables 4.2.6.8 and 6.1.1.4. Of the 3171 reflections used in the
refinements, only the reflections with F,> > 26(F,”) were used in calculating R. A total of
20 1553 reflections were used in the calculation. The final cycle of refinement included
variable parameters and converged (largest parameter shift was essentially equal to its
estimated standard deviation) with unweighted and weighted agreement factors of:

R=Y /S F, =0.0566

R, = \/(z wE-F2 T e W(FOZ)ZJ ~0.1470

25  The standard deviation of an observation of unit weight was 1.074. The highest peak in

FO _FC‘

the final difference Fourier had a height of 1.115 ¢/A®. The minimum negative peak had
a height of -0.288 ¢/A’. The factor for the determination of the absolute structure refined
to 0.04(4).. See Flack, H. D. Acta Cryst. 1983, 439, 876.

Results
30 The monoclinic cell parameters and calculated volume are: a = 16.834(3), b =

5.2264(9), ¢ = 19.059(3) A, a = 90.00, £ = 113.103(6), y = 90.00 °, ¥ = 1542.4(4) A>. The

formula weight for transnorsertraline is 328.65 g/mol with Z =4 and a calculated density of
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1. 393

1.415 g em™. The space group was determined to be C2 (no. 5). A summary of the crystal

data and crystallographic data collection parameters are provided in Table 11.

The quality of the structure obtained is considered to be moderate to high, as indicated

by the R-value of 0.0566 (5.66%). The R-value for this structure is just inside the R-value

5  range of 0.02 to 0.06 which are quoted for the most reliably determined structures. Glusker,

Jenny Pickworth; Trueblood, Kenneth N. Crystal Structure Analysis: A Primer, ond ed.;

Oxford University press: New York, 1985; p.87.

Table 11.

Crystal Data and Data Collection Parameters for

Anhydrous Transnorsertraline Hydrochloride

10 Empirical formula
Formula weight
Temperature
Wavelength
Crystal system

15  Space group

Unit cell dimensions

Volume
20 Z
deate, g om™
Absorption coefficient
F(000)
Crystal size
25  Theta range for data collection
Index ranges
Reflections collected
Independent reflections
Completeness to theta = 58.04°
30  Absorption correction
Max. and min. transmission
Refinement method
Data / restraints / parameters
Goodness-of-fit on F2
35  Final R indices [[>2c (1)]
R indices (all data)

Absolute structure parameter

Cis His CIs N
328.65

173(2) K

1.54178 A
Monoclinic

C2

a=16.834(3) A

b =5.2264(9) A

¢ =19.059(3) A
1542.4(4) A3

4

1.415

5275 mm-1

680

0.29 x 0.08 x 0.02 mm3
5.26 to 58.04°.
-18<=h<=17, -5<=k<=5, -20<=1<=20
2910

1533 [R (int) = 0.0409]

89.2 %

Semi-empirical from equivalents
0.9018 and 0.3099

Full-matrix least-squares on F2
1533/1/181

1.074

R1=0.0566, wR2 =0.1470
R1=0.0655, wR2 =0.1550
0.04(4)

a=90°.
B=113.103(6)°.
¥ =90°.
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5  radiation using PowderCell 2.3 and the atomic coordinates, space group, and unit cell

parameters from the single crystal data. See PowderCell for Windows Version 2.3 Kraus,
W.; Nolze, G. Federal Institute for Materials Research and Testing, Berlin Germany, EU,
1999.
The calculated XRPD pattern of anhydrous transnorstertraline hydrochloride is shown
10 in Figure 2. The experimental XRPD pattern is shown in Figure 3. All peaks in the
experimental patterns are represented in the calculated XRPD pattern, indicating the bulk
material is likely a single phase. The differences in the calculated and observed intensities in
the XRPD patterns are likely due to preferred orientation. Preferred orientation is the
tendency for crystals, usually plates or needles, to align themselves with some degree of
15  order. Preferred orientation can affect peak intensities, but not peak positions, in XRPD
patterns. The slight shifts in peak location are likely the result of slight shifts in the unit cell
parameters as a function of temperature. The calculated XRPD patterns in generated from
the single crystal data which was collected at 173 K, while the experimental powder pattern
was collected at ambient temperature. Collecting data at low temperature is typically used in
20  single crystal analysis to improve the quality of the structure.
ORTEP and Packing Diagrams
The ORTEP diagram was prepared using ORTEP III. See Johnson, C. K. ORTEPIII,
Report ORNL-6895, Oak Ridge National Laboratory, TN, U.S.A. 1996. OPTEP-3 for
Windows V1.05 ,. Farrugia, L.J., J. Appl. Cryst. 1997, 30, 565. Atoms are represented by
25 50% probability anisotropic thermal ellipsoids. Packing diagrams were prepared using
CAMERON modeling software. See Watkin, D. J.; Prout, C K.; Pearce, L. J. CAMERON,
Chemical Crystallography Laboratory, University of Oxford, Oxford, 1996. Additional
figures were generated using Mercury 1.3 modeling software. See Bruno, 1. J. Cole, J. C.
Edgington, P. R. Kessler, M. K. Macrae, C. F. McCabe, P. Pearson, J. and Taylor, R. Acta
30  Crystallogr., 2002 B58, 389. Hydrogen bonding is represented as dashed lines.
An ORTEP drawing of anhydrous transnorsertraline hydrochloride is shown in Figure
4. The asymmetric unit shown in Figure 4 contains a single protonated transnorsertraline

molecule and a chloride anion.
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Vo 20 QORI SEBR3h T b o Ly, R FTR M v
quality of the data is assessed for its inversion-distinguishing power, this is done by an
examination of the standard uncertainty of the Flack parameter. For anhydrous
10  transnorsertraline hydrochloride, the standard uncertainty, (u), equals 0.07, which is classified
as enantiopure-sufficient distinguishing power. The measured Flack factor for the crystal
structure of anhydrous transnorsertraline hydrochloride shown in Figure 4 is -0.13 with a

standard uncertainty of 0.04. The molecule contains two chiral centers located at C7 and C14

(refer to Figure 4), which were assigned as S and R configurations, respectively.

15 6.24 X-ray Powder Diffraction Analysis of Anhydrous Transnorsertraline
Hydrochloride

X-ray powder diffraction (XRPD) analyses of anhydrous transnorsertraline
hydrochloride were performed using an Inel XRG-3000 diffractometer equipped with a CPS
(Curved Position Sensitive) detector with a 2@ range of 120°. Real time data were collected

20  using Cu-Ka radiation starting at approximately 4 °26 at a resolution of 0.03 °26. The tube
voltage and amperage were set to 40 kV and 30 mA, respectively. The monochromator slit
was set at 5 mm by 160 pm. The pattern is displayed from 2.5-40 °26. Samples were
prepared for analysis by packing them into thin-walled glass capillaries. Each capillary was
mounted onto a goniometer head that is motorized to permit spinning of the capillary during

25  data acquisition. The samples were analyzed for 300 seconds. Instrument calibration was
performed using a silicon reference standard. The experimental XRPD patterns were
collected according to cGMP specifications. Table 12 shows observed XRPD peaks for

anhydrous transnorsertraline hydrochloride.
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isolated in about 5% ﬁg quanti@§7 =08430 Open Di sﬁ38tability St udy
Exanpl es Tr arfsthior 84
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each excipi ent preseft7§Hh010nmy capsiP® sV08Rgt h respectidvel y. The sanpl es
corai ned two differkdm®S +8atl0os (1: B &qWdA92Pn 15the 1 MY capsul es) of
active and exci pi ent9.235e0.10a Sanpl4et Mat 0i024 Sanpl es Pl &%ed at 40 "Cl75 RH
for 3 Weeks* Sanpl e 20A+9401 Tal c 3r£b.02600 1A-TAB JoAc-Di-Sol My St. 1

7.88mg - - - - - 2 1804088y  -4.136+8.0(988Mg - 7.88¥Y - -
21.83+0.10 4.071 £0.019 47
15 22.84+0.10 3.894 +£0.017 41
23.29+£0.10 3.820+£0.016 78
23.81+0.10 3.738 £0.016 37
24.57+£0.10 3.624+0.015 100
25.19+0.10 3.535+0.014 80
20 25.95+0.10 3.433+0.013 30
26.79+0.10 3.328+£0.012 31
28.66 +0.10 3.115+0.011 23
29.144+0.10 3.064 +£0.010 27
25 Table 13 shows prominent XRPD peaks for anhydrous transnorsertraline

hydrochloride. Differences between calculated and experimental peaks are due to preferred

orientation and particle statistic effects.

Table 13. Prominent XRPD Data for Anhydrous Transnorsertraline HC1

Calculated (°20) Experimental (°20)
5.05 5.00
15.00 14.87
18.00 17.78
19.45 19.23
22.00 21.83
23.50 23.29
24.75 24.57
25.35 25.19
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6.25 Characterization of Crystalline Transnorsertraline Hydrochloride
Monohydrate

A sample of transnorsertraline hydrochloride monohydrate (Form B) was submitted
for single crystal structure analysis. The single crystal data collection, structure solution and
refinement were not performed according to cGMP specifications.

Experimental

A colorless needle of transnorsertraline hydrochloride monohydrate, C;H;sCIzNO
[C1,C16H16C1;N,H,0], having approximate dimensions of 0.60 x 0.40 x 0.07 mm, was
mounted on a glass fiber in random orientation. Preliminary examination and data collection
were performed with Mo K, radiation (A = 0.71073 A) on a Nonius KappaCCD
diffractometer equipped with a graphite crystal, incident beam monochromator. Refinements
were performed on an LINUX PC using SHELX97. See Sheldrick, G. M. SHELXY97, A
Program for Crystal Structure Refinement, University of Gottingen, Germany, 1997.

Cell constants and an orientation matrix for data collection were obtained from least-
squares refinement using the setting angles of 6712 reflections in the range 3° < < 27°. The
refined mosaicity from DENZO/SCALEPACK was 0.47° indicating good crystal quality.
See Otwinowski, Z.; Minor, W. Methods Enzymol. 1997, 276, 307. The space group was
determined by the program ABSEN. See McArdle, P. C. J. Appl. Cryst. 1996, 29, 306. From
the systematic presence of the following condition: 0k0 & =2r , and from subsequent least-
squares refinement, the space group was determined to be P2; (no. 4). This is a chiral space
group. The data were collected to a maximum 2 & value of 54.92°, at a temperature of 150 +
1 K.

Frames were integrated with DENZO-SMN. See Otwinowski, Z.; Minor, W. Methods
Enzymol. 1997, 276, 307. A total of 6712 reflections were collected, of which 3171 were
unique. Lorentz and polarization corrections were applied to the data. The linear absorption
coefficient is 0.543 mm™ for Mo K, radiation. An empirical absorption correction using
SCALEPACK was applied. /d. Transmission coefficients ranged from 0.892 to 0.963.
Intensities of equivalent reflections were averaged. The agreement factor for the averaging
was 4.5% based on intensity.

Structure Solution and Refinement

The structure was solved by direct methods using SIR2004. See Burla et al., J. Appl.
Cryst. 2005, 38, 381. The remaining atoms were located in succeeding difference Fourier

syntheses. Hydrogen atoms were included in the refinement but restrained to ride on the
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atom to which they are bonded. The structure was refined in full-matrix least-squares by

minimizing the function:

Sulel - IF T

The weight w is defined as 1/[o*(F,?) + (0.0450P)* +(0.3158P)], where P = (F,> +2F.%)/3.

2

F

c

Scattering factors were taken from the “International Tables for Crystallography.”
International Tables for Crystallography, Vol. C, Kluwer Academic Publishers: Dordrecht,
The Netherlands, 1992, Tables 4.2.6.8 and 6.1.1.4. Of the 3171 reflections used in the
refinements, only the reflections with F,> > 26(F,”) were used in calculating R. A total of
2757 reflections were used in the calculation. The final cycle of refinement included 210
variable parameters and converged (largest parameter shift was essentially equal to its
estimated standard deviation) with unweighted and weighted agreement factors of:

R=Y /3 F, =0.041

R, = \/(z wle -2 ) [l ) ] <0093

The standard deviation of an observation of unit weight was 1.04. The highest peak in the

FO _FC‘

final difference Fourier had a height of 0.35 ¢/A®. The minimum negative peak had a
height of -0.37 ¢/A®. The factor for the determination of the absolute structure refined to
-0.13(7). See Flack, H. D. Acta Cryst. 1983, A39, 876.

Results

The monoclinic cell parameters and calculated volume are: a = 7.2962(2) A, b =
7.5569(2) A, ¢ = 15.2870(5) A, o= 90.00, £ =90.0852(14), y = 90.00°, ¥ = 842.87(4) A>. For
the monohydrate, the formula weight is 346.69 g/mol with Z = 2 resulting in a calculated
density of 1.366 g cm™. The space group was determined to be P2, (no. 4), which is a chiral
space group. A summary of the crystal data and crystallographic data collection parameters
are provided in Table 14. The quality of the structure obtained is high, as indicated by the R-
value of 0.041 (4.1%). Usually R-values in the range of 0.02 to 0.06 are quoted for the most
reliably determined structures. Glusker, Jenny Pickworth; Trueblood, Kenneth N. Crystal
Structure Analysis: A Primer, ond ed.; Oxford University press: New York, 1985; p.87.
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- 15 - - - - - 10.5ng *The ratio of active to excipient is as in 1 ng
capsul es The results obtained for Set 1 experinents are shown in Tables 6
and 7. TawbeoPZeo@rability of Set |a Sanples Peaks RRTPQZiTJUSpmm'OSSSGB
Active 1+ Active 1 Starch 1 Active 1 + A-TAB 1 Active 1+ AC-Di -Sol Active 1
+I\/gStearat ilve 1 + T 0.7 .05 0.0 .05 0.0 .04 0.05 0.862,
Synt hetic eﬁﬁ'purlctj S ?ba@aaggg)@t@%@,ge@@gaw ‘B’sgﬁr 0.885, Synthetic

Transnorsertrallne Hydrochloride Monohydrate

forrnula C16H18C13NO
formula weight 346.69
5  space group P2, (No. 4)

a, A 7.2962(2)
b, A 7.5569(2)
c, A 15.2870(5)
B, deg 90.0852(14)

10 v A 842.87(4)
V4 2
deate, g €M™ 1.366
crystal dimensions, mm 0.60 x 0.40 x 0.07
temperature, K 150.

15  radiation (wavelength, A ) Mo K, (0.71073)
monochromator graphite
linear abs coef, mm’™* 0.543
absorption correction applied empirical®
transmission factors: min, max 0.892 t0 0.963

20  diffractometer Nonius KappaCCD
h, k, [ range 9t09 -9to8 -19to 19
20range, deg 5.33-54.92
mosaicity, deg 0.47
programs used SHELXTL

25 Fooo 360.0
weighting

V[ *(FH)+0.0450P)*+0.3158 P] where P=( F,+2F.%)/3

data collected 6712
unique data 3171

30 Rint 0.045
data used in refinement 3171
cutoff used in R-factor calculations F02>2.OO'(F02)
data with >2.00 (1) 2757
number of variables 210

35  largest shift/esd in final cycle 0.00
R(F,) 0.041
RW(Fy) 0.093
goodness of fit 1.043
absolute structure determination Flack parameter” (-0.13( 7))

40  * Otwinowski Z. & Minor, W. Methods Enzymol., 1997, 276, 307.
b Flack,H. D. Acta Cryst., 1983 439, 876.

Calculated X-ray Powder Diffraction Pattern
A calculated X-ray Powder Diffraction Pattern (XRPD) pattern was generated for Cu

radiation using PowderCell 2.3 and the atomic coordinates, space group, and unit cell

45  parameters from the single crystal data. See PowderCell for Windows Version 2.3 Kraus,
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patterns in generated from the single crystal data which was collected at 150 K, while the
experimental powder pattern was collected at ambient temperature. Collecting data at low
10 temperature is typically used in single crystal analysis to improve the quality of the structure.

ORTEP and Packing Diagrams
The ORTEP diagram was prepared using ORTEP III. See Johnson, C. K. ORTEPIII,

Report ORNL-6895, Oak Ridge National Laboratory, TN, U.S.A. 1996. OPTEP-3 for
Windows V1.05 ,. Farrugia, L.J., J. Appl. Cryst. 1997, 30, 565. Atoms are represented by
15 50% probability anisotropic thermal ellipsoids. Packing diagrams were prepared using
CAMERON modeling software. See Watkin, D. J.; Prout, C K.; Pearce, L. J. CAMERON,
Chemical Crystallography Laboratory, University of Oxford, Oxford, 1996. Additional
figures were generated using Mercury 1.4.1. See Bruno, 1. J. Cole, J. C. Edgington, P. R.
Kessler, M. K. Macrae, C. F. McCabe, P. Pearson, J. and Taylor, R. Acta Crystallogr., 2002
20 B35S, 389. Hydrogen bonding is represented as dashed lines.
An ORTEP drawing of transnorsertraline hydrochloride monohydrate is shown in
Figure 7. The asymmetric unit shown contains a single protonated transnorsertraline
hydrochloride monohydrate molecule, a chloride anion and a fully occupied water of
hydration. Salt formation was confirmed by locating the hydrogen atoms on the primary
25  amine and the water molecule directly from the Fourier map.

Absolute Configuration
The absolute configuration of transnorsertraline hydrochloride monohydrate can be

determined by analysis of anomalous X-ray scattering by the crystal. The differences in
intensities of the anomalous scattering are then compared with calculated scattering

30  intensities for each enantiomer. These measured and calculated intensities can then be fit to a
parameter, the Flack factor. See Flack, H. D.; Bernardinelli, G. Acta Cryst. 1999, 455, 908;
Flack, H. D.; Bernardinelli, G. J. Appl. Cryst. 2000, 33, 1143. After a structure is solved the
quality of the data is assessed for its inversion-distinguishing power, this is done by an

examination of the standard uncertainty of the Flack parameter. The measured Flack factor
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for the crystal structure of transnorsertraline hydrochloride monohydrate shown in Figure 7 is
-0.13 with a standard uncertainty of 0.07. The standard uncertainty, (u), equals 0.07, which is
classified as enantiopure-sufficient distinguishing power. An error of this magnitude means
that a priori biological, chemical or physical evidence is required to show that the compound
is truly enantiopure, and to prove that the absolute structure determination is valid. While the
measured Flack factor is outside the range to allow validation based solely on the
crystallographic data, the absolute configuration can be confirmed by comparison to the
transnorsertraline hydrochloride molecule from the anhydrous crystal structure. Therefore,
the absolute configuration of the model in Figure 7 is correct. The transnorsertraline
hydrochloride monohydrate molecule contains two chiral centers located at C1 and C4 (refer
to Figure 7), which were assigned as § and R configuration, respectively.

6.26 X-ray Powder Diffraction Analysis of Transnorsertraline Hydrochloride
Monohydrate

X-ray powder diffraction (XRPD) analyses of transnorsertraline hydrochloride
monohydrate were performed using an Inel XRG-3000 diffractometer equipped with a CPS
(Curved Position Sensitive) detector with a 28 range of 120°. Real time data were collected
using Cu-K« radiation starting at approximately 4 °26 at a resolution of 0.03 °26. The tube
voltage and amperage were set to 40 kV and 30 mA, respectively. The monochromator slit
was set at 5 mm by 160 pm. The pattern is displayed from 2.5-40 °26. Samples were
prepared for analysis by packing them into thin-walled glass capillaries. Each capillary was
mounted onto a goniometer head that is motorized to permit spinning of the capillary during
data acquisition. The samples were analyzed for 300 seconds. Instrument calibration was
performed using a silicon reference standard. The experimental XRPD patterns were
collected according to cGMP specifications. Table 15 shows observed XRPD peaks for

transnorsertraline hydrochloride monohydrate.

0.764 0.05 0.05 0.45 0.05 0. ®¢TAISH 005868 -
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Table 15. Observed XRPD Peaks for Transnorsertraline HCl Monohydrate
°20 d space (A) Intensity (%)
11.55+0.10 7.660 +0.067 35
12.07+0.10 7.331 £0.061 60
13.01 £0.10 6.806 £ 0.053 54
13.35+0.10 6.631 £0.050 40
16.40+0.10 5.405+0.033 38
16.78 £0.10 5.283 £0.031 &5
17.30+0.10 5.126 £0.030 38
17.75+0.10 4.997 +£0.028 64
20.38+0.10 4.357+0.021 66
20.90+0.10 4.250+£0.020 51

1
0. 09



0. 862, Synthetic I mpurity 1 0.04 0.03 0.11 0.05 0.04 0.04 0. 885,
Synt hetic | mpurity 2 0.05 0.05 0.05 0.05 0.05 0.06 0.939 - - 0.03 - -
- 1.07, cwe-20dimsiser eoner 0.12 0.11 0.43 0.08 0.09 0. 10PCTABRZ010/058831

21.11+0.10 4.209 £0.020 51
23.43+0.10 3.797 £0.016 60
24.19+0.10 3.679+0.015 100
24.92+0.10 3.573+£0.014 36
5 26.17+£0.10 3.406 £0.013 44
27.07+£0.10 3.294+£0.012 55
28.77£0.10 3.104 £ 0.011 35
29.35+£0.10 3.043 £0.010 32
29.94+0.10 2.984 £0.010 33
10
Table 16 shows prominent XRPD peaks for transnorsertraline hydrochloride
monohydrate. Differences between calculated and experimental peaks are due to preferred
orientation and particle statistic effects.
Table 16. Prominent XRPD Data for Transnorsertraline HCl Monohydrate
Calculated (°20) Experimental (°20)
12.10 12.07
13.05 13.01
16.90 16.78
17.85 17.75
20.50 20.38
21.00 20.90
21.25 21.11
23.55 23.43
24.30 24.19
26.30 26.17
27.20 27.07
15

6.27 Additional Transnorsertraline HCI Stability Studies
In a typical stability study, the excipient blend or completed dosage form was
prepared with the active drug. The material was stored in a sealed container, preferably a
high-density polyethylene (HDPE) bottle sealed with a heat induction foil. The material was
20  placed in an oven with controlled humidity such that the samples were exposed to about
40 °C and about 75% relative humidity (RH) for a period of about 2 weeks to about 6
months.
Table 17 shows the assay and impurities data for the tablets through six months
storage using HPLC. A typical HPLC chromatogram is shown in Figure 8. At t;, assay was
25  ~93% while total impurities were 0.89%, 0.17% of which could be attributed to tetralone.
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- 0.083---1.2712 - - 0.07 - - - 1.343 - - 0.13 - - - 1.386 0.07 0.06 0.02
0.06 0.05 0.07 1.526 - - 0.18 - - - 1.642, Tetralone - 0.09
- 1.696 -woO 20111189632 PCT/US2010/058831
An unknown impurity (RT ~18 minutes, 0.67%) was also detected during to analysis. From
an initial value of 93.4%, assay values for tablets stored at 30 °C/65% RH and 25 °C/60% RH
remained above 90% through the six month time point while those stored at 40 °C/75% RH
dropped to 80%. At 40 °C/75% RH, the major degradant was tetralone; levels increased from
5  an initial value of 0.17% to 4.63% at six months. In contrast, the unknown impurity levels at
25 °C/60% RH rose from an initial value of 0.67% to 1.84% within a month, subsequently
dropping to 0.23% at the six month time point.
Table 17. Assay and Impurities Data of Transnorsertraline HCI
10 1 mg Tablets
% Total
Time point Condition % Degradant | % Tetralone | impurities | % Assay
to - 0.67 0.17 0.89 93.4
VO o I I R
40 °C/75% RH 0.17 0.80 2.19 91.0
N A L I NI
40 °C/75% RH 0.09 1.39 2.94 84.7
25 °C/60% RH 0.75 0.31 1.45 923
3 Months | 30°C/65%RH | | 024 | 055 | 134 | 20
40°C/75%RH | | 009 | 268 | 469 | 8.2
25 °C/60% RH 0.23 0.39 1.04 91.4
6 Months | 30 °C/65% RH 0.24 0.70 1.54 90.3
40 °C/75% RH 0.07 4.63 6.77 80.6
The structure of the degradant was confirmed by its HPLC retention time, UV
spectrum and LC-MS result as having formula II. The degradant has a molecular weight of
454, and its chemical structure is shown below:
O‘ :>:0H
i
15 ) a w

0.23 0.05 0.03
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Active 3 A-TAB 2°A-TAB 3 A-TAB 4 (Powder) 10 7.88ng - - 974ng - - 11 -
7. 88ny margipdary mannitdPresulied7in 88my 297 dagradant farariog ®hgbout 0.25% in two weeks.

The amount of conjugate degradant leveled off at about two weeks and then slightly declined
5  as stress time increases. Formation of the degradant of formula II also depends on the
temperature. At higher temperature (e.g., >35 °C), the degradant of formula II underwent

decomposition.

6.28 Analysis of Mannitol Excipient Purity
Further stability studies on capsules have shown that the blends in tablets packaged in
10 Aclar® (polychlorotrifluoroethylene film, Honeywell Int’l Inc.) are more stable
(approximately 4 times) than blends in open dish conditions. The presence of mannose in
mannitol was determined using HPLC-Corona charged Acrosol Detector (HPLC-CAD) and
Ion Chromatography (IC) methods as shown in Table 18:
Table 18: Analysis of Mannitol Purity

% Mannose in Mannitol
Mannitol Lot HPLC-CAD IC

1 0.001 0.001
2 0.001 0.000
3 0.001 0.001
4 0.001 0.000
5 0.001 0.000
6 0.002 0.000
7 0.001 0.000
8 0.011 0.012
9 0.017 0.043
10 0.005 0.005
11 0.005 0.004
12 0.072 0.079
13 0.049 0.068
14 0.035 0.033
15 0.004 0.001
16 0.003 0.003
17 0.002 0.001
18 0.001 0.001

15
HPLC-CAD method. In this method, the following instrument/conditions were used:
Column: Sugar SZ5532
Column Size: 6 mm ID X 150 mm L
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974ny 18 - - 7.88ny -

RH for 2 Weks* Sanple # Active 1

10

15

Column Temperature: 65 °C

Detector: Corona CAD

Mobile Phase: 80% Acetonitrile in Water
Flow Rate: 1 mL/min

Volume Injected: 100 uL

7.88ny -

974mg - 16 7.88nmg - - - -
974nmg The ratio of active
Bampisesoasssdd C/ 75%

The HPLC column eluent is nebulized with nitrogen and the droplets are dried,

producing analyte particles. A secondary stream of nitrogen becomes positively charged and

transfers the charge to analyte particles. The charge is then measured, generating a signal in

direct proportion to the quantity of analyte present.

Ion Chromatography (IC) Method. In this method, the following

instrument/conditions were used:

Mobile Phase: A: 30 mM NaOH; B: 200 mM NaOH
Flow Rate: 1.0 mL/minute, Pressure ~ 2040 psi
Analytical Column: CarboPac PA 10, 4 x 250 mm
Guard Column: CarboPac PA 10, 4 x 50 mm
Column Temperature: 30°C

Detector Mode: Integrated Amperometry

Detector Range: I uC

Working Electrode: Gold

Reference Electrode: pH, Ag/AgCl

Autosampler Temperature: Ambient

Injector Volume: 25 uL

Run Time: 30 minutes

The gradient program used for the IC method: 100 % Mobile Phase A at 0 min; 100%
Mobile Phase B at 18 min; 100% Mobile Phase B at 30 min.
Applied Potential Wave Form, IC method:

Time (Seconds) Potential (V) Integration
0.00 0.10
0.20 0.10 Start
0.40 0.10 End
0.41 -2.00
0.42 -2.00
0.43 0.60
0.44 -0.10
0.50 -0.10
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Active 2 Active 3 A-TAB 2: A-TAB 3 A-TAB 4 (Powder) 19 7.88ng - - 2.92¢g
20 - 7.88ng - 2.92g - - 21 - - 7.88ny 2.929 - - 22 7.88ng - - - 2.92g - 23
- 7.88ng wo-20/@232- 24 - - 7.88ny PCT/US2010/058831

While the results of each method were generally comparable, the IC method was
selected for further analysis due to greater sensitivity as compared to the HPLC-CAD method
(sample concentration 1 mg/mL vs. 100 mg/mL mannitol). The Quantitation Limit (QL) of

5  lon Chromatography (IC) method is 0.005% of mannose in mannitol. Several lots of

mannitol (see Table 18) were analyzed and the mannose values are given in below:

% Mannose in Mannitol*
Type of Mannitol Mannitol Lot IC Method
Crystalline 1 0.0009
Crystalline 2 0.0003
Crystalline 3 0.0008
Crystalline 4 0.0002
Crystalline 5 0.0002
Crystalline 6 0.0002
Crystalline 7 0.0000
Spray Dried 8 0.0115
Spray Dried 9 0.0434
Spray Dried 16 0.0026
Spray Dried 17 0.0009
Spray Dried 18 0.0010

* Though the QL of the IC method is 0.005% of mannose in mannitol, in order to
estimate the amount of mannose, the % mannose in mannitol was calculated using
mannose peak area observed versus that of external mannose standard.

10 Of the 2 lots of mannitol used from the above table, spray dried lot 8 (0.0115%
mannose) formed the conjugate degradant whereas crystalline mannitol lot 1 (0.0009%
Mannose, < QL) did not form the conjugate degradant. The amount of mannose in mannitol
appeared to be the controlling factor, not the type of mannitol used in transnorsertraline HCI
formulation (i.e., crystalline vs. spray dried). This was later confirmed from the results

15  obtained using recrystallized mannitol samples spiked with mannose in the stability study of

transnorsertraline HCI formulations.

6.29 Transnorsertraline HCI Capsule Stability Study
The excipient blend or completed dosage form was prepared with the active drug.
The material was stored in a HDPE bottle sealed with a heat induction foil. The material was
20  placed in an oven with controlled humidity such that the samples are exposed to about 40 °C

and about 75% RH for a period of 8 weeks. Capsule samples were prepared as follows:
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- 2.929 - 25 7.88ng - - - - 2.929 26 - 7.88ny - - - 2.92g 27 - - 7.88ny -
- 2.92g The ratio of active to excipient is 1:372 5The results fromthe
sanpl es iwWOSetv/@g3eont ai ni ng active and exci pi ent in theCraszaonsssay are
tabul ated in Table 24. WD 2011/ 069032PCT/ US2010/ 058831 Table 24: Stability

of Set 2a—Sanples*—Peaks RRT % tHiypurities—Agti-ve 1+ A-TAB2-Active 1+
A-TAB 3 Active 1+ A-|TAB hﬁmlmum .
Number of Weight of
Strength Capsules Composite for | Volumetric Conc. of

(mg/capsule) Required for Single Sample | Flask, mL | Active, mg/mL
Duplicate Sample | Preparation, mg

Preparation
0.5 30 4200 50 0.14
1 15 2100 50 0.14
5 6 840 100 0.14
10 6 840 200 0.14

Sample diluent was prepared as follows. For each liter prepared, accurately measure
600 mL of water, 200 mL of THF and 200 mL of acetonitrile into a suitable container. Add
0.5 mL of trifluoroacetic acid and mix thoroughly.
HPLC analytic method. A Zorban SB-CN 5 uM, 25 cm x 4.6 mm analytical column
5 using a 0.05% trifluoroacetic acid in a 80:20 water:acetonitrile solution (Mobile Phase A)
followed by a 0.05% trifluoroacetic acid in a 15:85 water:acetonitrile solution (Mobile Phase
B) was used. Column temperature: 30 °C. The flow rate: 1.0 mL/min. Injection volume:

50 uL. Wavelength: 220 nm. Minimum run time: 50 min (15 min delay). Mobile Phase

gradient:
Time (min) % A %B
0 100 0
20 70 30
40 0 100
50 0 100
55 100 0
65 100 0
10 For HPLC sample preparation, the contents were transferred to a 50 mL volumetric

flask. A mixture of water/actonitrile/THF/trifluoroacetic acid in the ratio 60/20/20/0.05 was
used as sample diluent. After filling the flask % full with sample diluent, it was vigorously
shaken by hand and then subjected to wrist action shaking for 30 minutes, sonication for 20
minutes and wrist action shaking again for 30 minutes. After cooling to room temperature,
15  the volume was made up to 50 mL using sample diluent, mixed well and filtered the
supernatant using 25 mm diameter 0.45 um PTFE GD/X syringe filter in to a HPLC vial and
analyzed using the HPLC conditions shown above. The concentration of active in the

samples was 0.14 mg/mL.
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Active 2+ A-TAB 2 Active 2+ A-TAB 3 Active 2+ A-TAB 4 Active 3+ A-TAB 2
Active 3+ A-TAB 3 Active 3+ A-TAB 4 0.683 0.04 0.03 - 0.10 0.05 - 0.21 0.10
- 0.764 OWO00/0e%030. 05 0.12 0.08 0.04 0.29 0.11 0.04 0. 803/US2010/058831

Table 19 shows that the same degradants are formed at different amounts in different
strength capsules. 1 mg capsules contained more total degradants than 5 and/or 10 mg
strengths.

Table 19: Stability of Transnorsertraline Prototype Capsules

40 °C/75% RH Stability Chamber 8 Weeks

I mg B3 5 mg Bl 10 mg B1
Impurity RRT* | Aclar | PVDC | Aclar | PVDC | Aclar | PVDC
0.683 0.45 0.75 0.24 0.33 0.09 0.12
0.764 0.63 1.04 0.43 0.56 0.17 0.22
0.803 0.25 0.45 0.30 0.34 0.13 0.14
0.861 Synthetic 0.20 0.28 0.25 0.25 0.12 0.11
Impurity 1
0.884 Synthetic 0.05 - - - - -
Impurity 2
1.064 Cis - 0.05 - - - -
diastercomer
1.076 - 0.06 0.05 0.06 - -
1.276 0.19 0.06 - - - -
1.393 0.19 0.24 0.08 0.12 - 0.05
1.549 0.19 0.24 0.08 0.12 - 0.05
1.649 (Tetralone) 0.33 0.45 0.15 0.20 0.08 0.10
1.703 - 0.06 0.05 0.07 - -
Total Impurities 226% | 3.711% | 1.69% | 2.08% | 0.73% | 0.86%

* Impurities at or above 0.05% are listed
Assumed RREF (relative response factor) of impurities = 1

PVDC = polyvinylidine chloride

5
Similar degradants were observed using open dish conditions. Wide-mouth open dish
containers (~20 mL scintillation vials) were subjected to 40 °C and about 75% RH for 3
weeks. 7.88 mg of transnorsertraline HCI and the appropriate amount of excipient(s) (active
to excipient ratio of 1:1, 1:124 and/or 1:372) were weighed into the containers.
10
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0.07 0.02 - 0.20 0.09 - 0.6 0.13 - 0.862, Synt hetic
| mpurity 1 0.07 0.05 0.03 0.14 0.06 0.05 0.36 0.06 0.05 0. 885,
WO 2011/069032 PCT/US2010/058831

Table 20: Open Dish Study

Impurity RRT* I mg B3 5 mg Bl 10 mg B1
0.683 0.53 0.13 0.05
0.764 0.82 0.26 0.11
0.803 0.41 0.20 0.08
0.861 Synthetic Impurity 1 0.28 0.20 0.11
0.884 Synthetic Impurity 2 0.05 0.05 0.05
1.549 0.14 0.07 -
1.649 (Tetralone) 0.32 0.14 0.07
1.703 (TSA) 0.05 - -
1.937 0.05 - -
Total Impurities 2.77% 1.12% 0.53%

* Impurities at or above 0.05% are listed

Assumed RREF (relative response factor) of impurities = 1

Comparison of the results presented in Tables 19 and 20 revealed that the same
degradants formed at slightly different levels, and that degradation in open dish is faster.

5  HPLC chromatograms obtained for capsule stability study and open dish study are shown in
Figure 9.

Because the 1 mg capsules produced the most impurities/degradants, the ratio of
transnorsertraline (active) to excipients in the samples were kept similar to that in 1 mg
capsules (1 mg of transnorsertraline is equivalent to 1.125 mg of transnorsertraline

10 hydrochloride):

Table 21: Compositions of 1 mg Transnorsertraline HCI Capsule

Capsule Formulation | (mg/capsule)
Transnorsertraline HC1 1.125
Talc (Imperial 500) 1.125
Starch 1500 139
A-Tab 139
Ac-Di-Sol 18.00
Mallinckrodt #2257 Mag.St. 1.50
Totals: 299.75
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Synt heti c | npurity 2 0.06 0.05 0.05 0.05 0.04 0.04 0.06 0.06 0.07
1.07, cis- diastereoner 0.14 0.11 0.07 0.12 0.07 0.02 0.27 0.14 0.06 1.127,
Sertral i wWOQo0OM69032 - - - - 0.02 PCT/US2010/058831

The following lots of excipients were used with various lots of Active (e.g., “Active 17):

Excipient

TALC
Starch 1500 1
Starch 1500 2

A-TAB 1
A-TAB 2
A-TAB 3
A-TAB 4
Ac-Di-Sol
Mg Stearate

Conclusions. The compatibility degradation study of transnorsertraline HCI and its
excipients demonstrated that the larger the surface area of the active, the larger the amount of
the degradation. Of the 5 excipients present in 1.0, 5.0 and 10.0 mg capsules, only the use of

5 A-TAB allowed for degradation of transnorsertraline HCI, similar to that observed when
developmental capsules per se were stressed, and the extent of degradation caused by A-TAB
depended on the lot used. The mechanism leading to degradation of active, apparently
exacerbated by the presence of A-TAB, was not determined. Individual degradants may be
isolated, for example, by placing a mixture of 2 g of Active 3 and 248 g of A-TAB 2 in an

10 open dish for 3 weeks at 40 °C/75% RH. The individual degradants were isolated in about 5

to 10 mg quantities.

6.30 Open Dish Stability Study Examples
Transnorsertraline HCI (1) (“Active 1”’) was mixed with each excipient present in 1
mg capsule strength respectively. The samples contained two different ratios (1:1 and as in
15  the 1 mg capsules) of active and excipients.
Set 1a Sample Matrix
Samples Placed at 40 °C/75 RH for 3 Weeks*

Sample #Active 1| Talc [Starch 1500 1{A-TAB 1|Ac-Di-Sol| Mg St.
1 7.88mg| - - - - -
2 7.88mg |7.88mg - - - -
3 7.88mg| - 7.88mg - - -
4 7.88mg| - - 7.88mg - -
5 7.88mg| - - - 7.88mg -
6 7.88mg| - - - - 7.88mg

*The ratio of active to excipient is 1:1
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0.03 1.271 - - - 0.03 - - 0.050.03 - 1.343 - - - 0.03 - - 0.050.02 -
1.386 0.03 0.05 0.05- - - - - - 1.526 - - - 0.04 - - 0.09 0.03 - 1.642,
Tet r al onew0.208/06934 PCT/US2010/058831

Set 1b Sample Matrix
Samples Placed at 40 °C/75 RH for 3 Weeks*

Sample #| Active 1| Talc |[Starch 1500 1|A-TAB 1|Ac-Di-Sol Mg St.
7 7.88mg - 974mg
8 7.88mg - - 974mg
9 7.88mg - - - 126mg
10 7.88mg - - - - 10.5mg
11 - 7.88mg - - - -
12 - - 974mg - - -
13 - - - 974mg - -
14 - - - - 126mg -
15 - - - - - 10.5mg

*The ratio of active to excipient is as in 1 mg capsules

The results obtained for Set 1 experiments are shown in Tables 6 and 7.

Table 22: Stability of Set 1a Samples

% Impurities
Active 1 | Active 1 + |Active 1+ |Active 1 + |Active 1 +
Peaks RRT  |Active 1+ Starch 1| A-TAB 1 |AC-Di-Sol Mg Stearate] Talc
0.764 0.05 0.04 0.05 0.03 0.04 0.05
0.862, Synthetic
Impurity 1 0.04 0.04 0.04 0.03 0.04 0.04
0.885, Synthetic
Impurity 2 0.05 0.05 0.05 0.05 0.05 0.06
1.07, cis-
diastereomer 0.12 0.10 0.10 0.10 0.11 0.10
1.386 0.07 0.07 0.06 0.05 0.06 0.07
1.642, Tetralone - - - - 0.02 -
% Total Impurities 0.33 0.30 0.30 0.26 0.32 0.32
% Active 99.68  99.69 99.70 99.74 99.68 99.68

*The ratio of Active to excipient is 1:1
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level. Known impurities such as §ynthetic impurity 1, the cis-diasterecomer and tetralone
10 grew 3-4 times more with A-TAB 1 than in active 1 alone.

Table 23: Stability of Set 1 b Samples

% Impurities
Active 1 +
Active| Active 1 + | Active 1 + | Active 1 + Mg  |Active 1 +
Peaks RRT 1 Starch1 | A-TAB 1 | Ac-Di-Sol | Stearate Talc
0.606 - - 0.09 - - -
0.683 - - 0.54 - - -
0.764 0.05 0.05 0.45 0.05 0.04 0.05
0.803 - - 0.53 - - -
0.862, Synthetic
Impurity 1 0.04 0.03 0.11 0.05 0.04 0.04
0.885, Synthetic
Impurity 2 0.05 0.05 0.05 0.05 0.05 0.06
0.939 - - 0.03 - - -
1.07, cis-
diastercomer 0.12 0.11 0.43 0.08 0.09 0.10
1.127 - - 0.03 - - -
1.271 - - 0.07 - - -
1.343 - - 0.13 - - -
1.386 0.07 0.06 0.02 0.06 0.05 0.07
1.526 - - 0.18 - - -
1.642, Tetralone - 0.09 0.23 0.05 0.03 -
1.696 - - 0.12 - - -
% Total Impurities 0.33 0.39 3.01 0.34 0.30 0.32
% ACTIVE 99.68 99.61 97.00 99.74 99.68 99.68

*The ratio of active to excipient is as in 1 mg capsules

For Set 2 experiments, 3 different lots of active were mixed with each of 3 different
lots of A-TAB separately and in 3 different ratios (1:124, 1:372) as shown in Set 2a and Set
2b, respectively.
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Active + A-
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TAB 2 Active + A-
TAB 3 Active +A-
Active 3 woAel1e®34 0.683 0.07 0.02 -

TAB 3 Active + A-
TAB 4 Active 3 + A-

TAB 4 Active + A-
TAB 2 Active 3 + A-
0.09 0.11 0.01 O. PBTAIS2Q005%351 0. 764

Set 2a Sample Matrix
Open Dish - Samples at 40 °C/75% RH for 2 Weeks*
A-TAB 4
Sample| Active 1| Active 2 | Active 3| A-TAB 2 |A-TAB 3| (Powder)
1#0 7.88mg - - 974mg - -
11 - 7.88mg - 974mg - -
12 - - 7.88mg | 974mg - -
13 | 7.88mg - - - 974mg -
14 - 7.88mg - - 974mg -
15 - - 7.88mg - 974mg -
16 | 7.88mg - - - - 974mg
17 - 7.88mg - - - 974mg
18 - - 7.88mg - - 974mg

The ratio of active to excipient is 1:124

Set 2b Sample Matrix

Open Dish - Samples at 40 °C/75% RH for 2 Weeks*

Sample | Active 1| Active 2 | Active 3 A-TAB 4
# A-TAB 2:| A-TAB3 | (Powder)
19 | 7.88mg - - 2.92¢ - -

20 - 7.88mg - 2.92¢ - -
21 - - 7.88mg | 2.92¢g - -
22 | 7.88mg - - - 2.92¢g -
23 - 7.88mg - - 2.92¢g -
24 - - 7.88mg - 2.92¢ -
25 | 7.88mg - - - - 2.92¢
26 - 7.88mg - - - 2.92¢g
27 - - 7.88mg - - 2.92¢g

The results from the samples in Set 2a containing active and excipient in the ratio

1:124 are tabulated in Table 24.
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0.06 0.05 0.1 0.12 0.04 0.23 0.11 - 0.803 0.12 - - 0.14 0.16 - 0.50 0.13 -
0. 862, Synthetic | mpurity 1 0.07 0.06 0.04 0.10 0.10 0.05 0.30
0. 06 0. 04wO0.288%69@gnt het i c PCT/US2010/058831

Table 24: Stability of Set 2a Samples*

% Impurities
Active | Active | Active | Active | Active | Active | Active
Active | Active 1+ 2+ 2+ 2+ 3+ 3+ 3+
1+ 1+ |A-TAB|A-TAB|A-TAB|A-TAB|A-TAB|A-TAB|A-TAB
Peaks RRT |A-TAB2|A-TAB3| 4 2 3 4 2 3 4
0.683 0.04 0.03 - 0.10 | 0.05 - 0.21 0.10 -
0.764 0.08 0.06 005 | 0.12 | 0.08 | 0.04 | 029 | 0.11 | 0.04
0.803 0.07 0.02 - 020 | 0.09 - 0.6 0.13 -
0.862,

Synthetic

Impurity 1 0.07 0.05 003 | 0.14 | 006 | 0.05 | 036 | 0.06 | 0.05
0.885,

Synthetic

Impurity 2 0.06 0.05 005 | 0.05 | 004 | 0.04 | 006 | 0.06 | 0.07

1.07, cis-

diastercomer | 0.14 0.11 0.07 | 0.12 | 0.07 | 0.02 | 027 | 0.14 | 0.06
1.127,

Sertraline 0.02 - - - - - - 0.02 | 0.03
1.271 - - - 0.03 - - 0.05 | 0.03 -
1.343 - - - 0.03 - - 0.05 | 0.02 -
1.386 0.03 0.05 0.05 - - - - - -
1.526 - - - 0.04 - - 0.09 | 0.03 -
1.642,

Tetralone 0.05 0.04 0.06 | 0.07 | 006 | 0.06 | 0.14 | 0.10 | 0.06
1.696 - - - - - - 0.04 - -
1.931 0.02 - - - - - - - -

% Total
Impurities 0.58 0.41 031 09 045 021 216 080 0.31
% Active 99.41 99.60 99.69 99.08 99.56 99.80 97.81 99.20 99.68

*The ratio of active to excipient is 1:124
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| mpurity 2 0.06 0.06 0.06 0.05 0.04 0.04 0.07 0.06 0.07 1.07,

di ast er eomer

-WO 20110060132 -

ci s-
0.17 0.12 0.11 0.11 0.12 0.02 0.25 0.14 0.04 1.127, Sertraline
1.271 - - - - - - 0.05 0.03 - 1.343BCT/US2010/058831

The results of Table 24 show that varying the amount of A-TAB while keeping the

amount of Active fixed resulted in the most degradation. Varying the amount of Active while

keeping the amount of A-TAB fixed resulted in Active 3 providing the most impurities. The

combination of Active 3 and A-TAB 2 provided the greatest amount of total

5  impurities/degradation. The surface area of the lots of Active decreased from Active 3 to

Active 4 to Active 2 to Active 1. Thus, the surface area of Active may play a part in the

susceptibility of Active to degradation.

A-TAB 4, the powdered lot, provided only a small amount of tetralone. When the

ratio of active to excipient was increased to 1:372, three times more than that present in 1 mg

10 capsules, the total impurities formed remained almost the same as that found in 1:124 ratio.

See Tables 24 and 25. It appears that the total impurities formed reached a plateau at a

certain ratio of active to excipient.

Table 25: Stability of Set 2b Samples*

% Impurities
Active | Active | Active | Active | Active Active 3
+ A-| + A- | + A- | + A- | + A- | Active | Active | Active | + A-
TAB | TAB | TAB | TAB | TAB |+ A-|(3+ A-|3+ A-| TAB
Pcaks RRT 2 3 4 2 3 TAB 4| TAB2 | TAB 3 4
0.683 0.07 0.02 - 0.09 0.11 0.01 0.18 0.10 0.05
0.764 0.1 0.06 0.05 0.1 0.12 0.04 0.23 0.11 -
0.803 0.12 - - 0.14 0.16 - 0.50 0.13 -
0.862, Synthetic
Impurity 1 0.07 0.06 0.04 0.10 0.10 0.05 0.30 0.06 0.04
0.885, Synthetic
Impurity 2 0.06 0.06 0.06 0.05 0.04 0.04 0.07 0.06 0.07
1.07, cis-
diastercomer 0.17 0.12 0.11 0.11 0.12 0.02 0.25 0.14 0.04
1.127, Sertraline - - - - - - - 0.02 -
1.271 - - - - - - 0.05 0.03 -
1.343 0.03 - - - - - 0.07 0.02 -
1.386 0.03 0.04 0.05 0.03 - - - - -
1.526 0.03 - 0.02 - - 0.03 0.09 0.03 0.03
1.642, Tetralone| 0.07 0.04 0.05 0.07 0.11 0.11 0.13 0.1 0.07
1.696 - - - - - - 0.03 - -
1.931 0.04 - - - - - - - -
% Total
Impurities 0.79 0.40 0.38 0.69 0.76 0.30 1.90 0.80 0.30
% Active 992 9960 99.62 9929 9923 997 9806 9920 99.70

*The ratio of active to excipient is 1:372
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0.03 - ----0.070.02- 1.386 0.03 0.04 0.050.03- - - - - 1.526 0.03 -
0.02 - - 0.03 0.09 0.03 0.03 1.642, Tetralone 0.07 0.04 0.05 0.07 0.11 0.11
0.13 0.1 woQv11l0686B36 - - - - - PCT/US2010/058831

6.31: Isolation and Identification of Degradants of Formula (III)

Samples used for preparation and isolation of degradants of formula (III) were
prepared as follows: To a 500 mL brown glass bottle, 2.25 g of Active and 278 g of A-TAB
were mixed by hand for 1 minute. The resulting mixture was passed through 35 mesh sieve,

5  twice, such that the material remaining in the sieve was minimal. The sample was mixed
again in a Turbula mixer at 22 rpm for 20 minutes. The mixture was then transferred to a
crystallizing dish and the open container was placed at 40 °C/75% RH for 3 weeks. An
aliquot of the mixture was analyzed at 2 and 3 weeks. The sample was removed from the
heating chamber after 3 weeks and stored refrigerated.

10 From the degraded sample, 62 g of the mixture was weighed in to a 1-L erlenmeyer
flask. A volume of 500 mL of methanol was added and stirred at room temperature using a
magnetic stir bar for 1 hour. The stirred mixture was allowed to settle for 30 minutes. The
supernatant was vacuum filtered using a MAGNA, Nylon supported, plain, 0.45 pum filter.
The small amount of powder on the filter paper was washed with methanol and the rinses

15  combined. The filtrate was analyzed using the HPLC method described below. The sample
diluent was methanol. The total area obtained by adding the peak areas of active and the
impurities was quantitated using a standard solution of active. The amount of active and all
the impurities thus extracted was 369.2 mg. The solid in the erlenmeyer flask was treated
again with another 500 mL of methanol.

20 By repeating the same procedure as described above, the amount of active and all the
impurities extracted the second time was 38.5 mg. The two filtrates were combined and
methanol was removed using a rotary evaporator. An orange yellow solid remained at the
bottom of the flask. A mixture of 6.5 mL of methanol and 3 mL of water was added. The
solid dissolved forming an orange yellow solution. This solution was centrifuged at room

25  temperature and the clear supernatant was transferred to a 10 mL glass vial and stored
refrigerated.

HPLC Separation of the 4 major degadants. The following semi-preparative HPLC
conditions were developed and used to separate the 4 major impurities from the ogisen dish

forced degraded sample solution prepared as described above.

30  HPLC column: Zorbax SB-CN (Agilent), 9.2 mm x 250 mm, 5 um
Mobile phase A: 0.1% formic acid in water
Mobile phase B: 0.1% formic acid in acetonitrile
Wavelength: 220 nm
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excipient is 1:372 6.31: Isolation and ldentification of Degradants of

Formulag (I11). . Sanpl.es used for preparation and isol ation of

degrad;\]]‘fhslmﬁfmJFﬁ?‘i’ful aa]?iﬂflr) were prepared as follows: To a 500 nL brown

gl ass b ke 2- 25 0 of mfGhinve and 278 g of A-TAB were mixed by hand for 1

m nute. The resulting m xture was passed through 35 nmesh sieve, 5 tw ce,

such t Ham tithe: mat er i al44remmiesi ng in the sieve was mininmal. The sanple was

m xed aibn jn a Turbula mxer at 22 rpmfor 20 m nutes. The m xture was

t hen t?(grﬁg]regﬁsgg‘ to a crystallizing dish and the open container was pl aced

at 40 C 75% RH for 3 JeeKse iAhightcfudt @fathe ot ure was anal yzed at 2 and

3 weeks. The sanple was remnved from/the heating chanber after 3 weeks and

stored refrigerated. 10From the degradedOsanpl €0 62 g of the mi xture was

weighed in to a 1-L ertenmreyer—faski—A \60I trre—-af—H00 nL of met hanol was
usi'ng r?gg
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added and stirred at noomterperature a netic stir bar for 1 hour.
The stirred mxture was alTowed to settlg for 3§ mM nutes. The supernat ant
was vacuum filtered using a MAGNA | on supported| plain, 0.45 gmfilter.
The snmal | amount of powder od0the fillterOpaperl@bs|washed wi th net hanol and
the rinses 15 conbi ned—Fhe—fitHtraterwas anratyzed—si ng t he HPLC net hod
descri bed bel ow. The sanpl e é?| uent was thangp. The total area obtained

by addi ng the peak argas of ggfive and idpe 1hpug f|es was quantitated using
a standard solution of_active. The amount ofl active and all the inpurities
thug extracted was 369.2 ng. The solid in the erlenneyer flask was treated
again with o : pgai:| t - ure as
descri bed ag(g@% ?l%tr?1glgj}r%q%lﬁ@fl%ﬁ%??r\%étioanzn%%éf%&t ﬁg{l%ér}%ﬁi r@ﬁ?@%@&lﬁéﬁg '8d the
second washed véfshaS&1omng Approirhawlyf3sl ihjeati@s weat enado ahd thedraatidn@tdaanol was
removed using a rot ar%\ evaporator. An or an%e yel l ow solid remained at the
bot t omdseraday WeragroledseRakttety e Eaeh gf e fpogh whsttherebapdugng P wHicer was
added.  FhEisQldofhintl S0LaYigH of M RBIAR sRIANFCF %Rl O Wi kiHEL Pind TR SOl Uti on
was cenatrg?lggedgglat Sr%?or%lgSto enﬁer@u@gsaﬁg‘n%e%%eeﬁr m3)(3[pe%§nat adng-wv?/ges

t r diisf emacle d00% parel Anpurigh 288s 98%l puan dFsttomediwaefaundes bt @ chixture of HPLC

Separ at.ion .of the 4 major degadants. The follow ng sem -preparative HPLC
condi tilgﬁé‘nm%a@e@&%@dﬁgﬁgat&&g%gzo separate the 4 major inpurities from
the oll en raferkil GesHARER %mbﬁnﬁ Brnflla PHBP 35 Qeh RBoAl fRfuER S
above. 30 HPLC col urm:_Z%%bax B-CN (Agi I@Lt), 9‘.1512111 xe%gaSO ?m? 5 gm Mobile
phase AcOvd%efeosatited asing semi-prepertibbdPLE (Bhees SB-BN1§0:1fnoP i xc2Hingh; i n

oy oot A7 6T PRI T i bt a2 B AR B T e

i N 181 NnWpes d%hAlclpaBation sample. Fractions containing these impurities were neutralized with

0.1 M NH4OACc before drying under vacuum to prevent possible decomposition.
All impurities were initially analyzed with LC-MS, fragmentation and high resolution

MS - analyses. Degradants I1I-a and I1I-b showed almost identical mass spectral
characteristics. [M+H'] at m/z 308 for both compounds was observed while the isotopic

20  pattern confirmed the bis-chloro nature of the molecules, indicating their transnorsertraline
origin. The difference of 16 mass units in molecular weight of transnorsertraline versus that
of Degradants IlI-a and I11-b suggested that both impurities could be oxidation products of
transnorsertraline in the form of hydroxyl group. The loss of H,O (-18 mu) in MS
fragmentation suggested that the hydroxyl group might reside on the aliphatic ring.

25 Isolation effort for Degradant I1I-a yielded a small amount of relatively pure

compound. The '"H NMR spectrum of Degradant ITI-a in ACN-d3 revealed that (a) the
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maj or inpurities were fraction collected. Active and other inpurities were
washed ofwotzha/wed3amm. Approxi mately 35 injections werePoRdS2@005888e
fractions of each degradant were pooled separately. Each of the 4 pools was

t hen anal yzed .usi HPLC. T e anal col uimm separation of the 4 pools
i's shomo‘%{'ﬁ“‘i:‘i%%?rqg%@nsqoﬁi?ﬂ?‘f fqe&eriﬁ%‘r?gte?d\ﬁéF@ldféceé@é’ﬁgima&ﬁrPéOtOIP npurity 2
was 98% BilsGind A&, Qa'ﬂd‘&%)’@r% Jromek ot 01id o?on@‘oﬁr’dﬁs‘%lo{%fertfa'ﬁﬂb' Wak k@stifie@nd 5

present in the ratio 63 Structural Identification of Deagradants
of For maloal}(cmelvyas dbegvadiatt4. bihppmo Bacause dfc messispestrabdaa hadtatfemhed ghan the

o 1o Pt BlowpSvliaiof ghfieed Brnsampytit Moy ot tendPhs By fcﬁgagﬁgﬁé“oégn

di s3 dego@siatth s&amai EThdréfed, Dégﬁd@mnad WhidchtiRsieasi 4MRHIrby €S wer e
neut raI Ized wit .1 M NH40Ac be ore drying under vacuumto prevent

possi blt@n@é&@ﬁﬁw@ﬁl on. inpurities were initiall y anal yzed with

LG Ms, frag n (o] I11-a
and I11-b s%&&%aaﬁ)%o% ﬁlﬂ ?‘llca%1 %trggl%llecpattﬁqn%%srsg? erl S ?cg@ﬂ{? at
m z 30&irhhéred) aidmatio gy aﬁi@thaassapp@eanoe@fmm benzt/hiepiosat. optiis inZdipativer n
confirmed the bis-chloro nature of the nolecules, indicating their

t r ansndPedhermyifh isemassi spreiral e lef torths eanclisim thet impyaticind tad 7 Wetfdt ecul ar
weijght of Degradants Ill-a and I1l-b
suglgestdg%t&ﬁgﬁ%i%%)@(}r?&g%%#d& %ghom dation products of
transnorsertraline in the form of hydrB*%yI group. The loss of H20 (-18 nu)
in M5 fragmentation suggested tha droxyl group mght reside on the
aliphatic ring. 25Isolation effor rgradant Ill-a yielded a small
anount of relatively pure conpound. Th (;u-l NMVR spectrum of Degradant Il1-a
in ACN-d3 reveal ed that (a) the WO 2041/ 069032PCT/ US2010/ 058831 aromati c
rings of transnorsertraline were not @ red as evidenced by the aromatic
proton signals and patterns, and (b) ome ® the benzylic protons of
transnorsertraline was substituted as only one was observed at 4.16 ppm
Because the nass spectral data had ¢a@nfdi'tted that the am no group was not
changed in tlmp%rl’tlgg)y hhd ¥ sha{r@ﬁle%'a}n)é n%l%ﬂar%éﬁt'o@@ﬁ %th%h?l@ﬁ%d’én‘tl%alwgr oxyl
5group is the position 4. Therefore, Degradant l-a was 1 dentifi as

4- hydr dragniengation pr@ent Adicr te. 1sdlstmraamidirﬂ)ag rpamtasﬂ, 1tlwas-ﬂn>tls¢1bﬂnequ>umae§/3

iml gt t d
the. df CABeSFRARRY e SnEnBENEy 1 e0 pretsrt Fhfty HER G FHaR i B T oges ek t -
Itqsrrasa%dépliRaA pebtadid). I&Qndst@d b eCRNYTH&Sb MIntnkiad thiePRWNibIE 'd@@orﬂpcﬁ,ﬂﬁ)nZ were a

10di ast ereoneric pair of Hy roxy transnorsertraline. NH2 (rrr-a and
| 1| - 13)during the isolation process, NH4OAc was used to neutralize the formic acid in the collected

fractions, which may have resulted in the conversion.
Additional experiments showed that freshly isolated Degradant-11I-c and I11-d
fractions without NH4OAc were relatively stable even after a few days at room temperature.
20  However, in the presence of NH4OAc, almost 50% of the compounds were converted after 24
hours. Furthermore, it was observed that upon drying under vacuum, Degradants I1I-c and
I-d were converted to Degradants I11-a and I1I-b independent of the presence of NH4OAc.
Because the molecular formula difference between Degradants Il1-c and I11-a was one oxygen
atom as measured by HR-MS, it was concluded that Degradants I1-c and I1I-d were a
25  diasteromeric pair of 4-hydroperoxy transnorsertraline. The conversions from impurity 3 and
Degradant I1I-d to Degradants I1I-a and I1I-b may be by a decomposition process of
hydroperoxides.
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Impurities 3 and 4 share the sane nol ecul ar wei ght of 323 with al nost
identical M5 fragnentation pattern. After the isolation and drying process,
it was novoced/ash@t i npurities 3 and 4 were converted t®Crmsarionsssst 1 and 2
respectively (by HPLC retention tinme, MsS data 15 and 1H NWR spectrum. As
noted above, in order to mnimze the pgssible deconposition during the

i sol ation process, NH40Ac was used to hAeutralize the formc acid in the
coll ected fractions, which may ha esdlted in the conversion. Additional
experinments showed that freshly iS¢ et Degradant-111-c and I11-d
fractions without NHA0Ac were rel ativel yosttabl e even after a few days at
roomtenperature. 20 However, in the presence of NH40Ac, al nbost 50% of the
conmpounds were converted after 24 hous rthernmore, it was observed that

upon drying under vacuum Degradants I I-cC and I11-d were converted to
Degradants Ill-a and I11-b |ndepende(mcapj,,, f,he presence of NHA0Ac. Because
the nol ecular fornula difference between Degradants IlIl-c and Ill-a was one

oxygen at om@3l: nﬁshﬂﬂa}dSb;dlédl%flﬂﬁ',ansnommralmewlﬂthmlhmﬂ Degradants I1-c and
[11-d were 25di ast er.oneri c r of.4-h eroxy tra aline. The
conver oi ons TEEE T 10 menafie s SPIkAd iy THTgS: BorsolaRa oot & ang
I11-b r@dﬁ sQVorfthdB OO TRAR el VANcR 05RES11R miHoPRES ﬁ%hﬁ@ﬁed m¥Mitol were
2011/ 0690 CT/ US2010/ 058831 NH2 CI° (Ill-c and I11- 31: Stability
St udi esised aSr¢®|’f®tso ridereergstilhiecdmpriy dmminﬁmntol lot was ﬂw eleedr wchysitdy 10 zed
mannit Iots S ected for funther based on
thei r SRR e b D BRRRR 88 G BT Sreprel DR i o Cvier o
Sused aﬁra@s@lﬂfsl’eﬁfaﬁme H@E bl@eE Wet@hiZ@inSHE AYlctted aAnABdINGt @hd bREed@s al so
used in the study to determ ne whet her theéw)t/ pe of mannitol used

1

(cryst a0 HeS %G RH ypdaappen dish pondadonsiagaianalyzast initmily ash8rcs af £ hpndie wreks
bl ends ﬁ@ﬁ{ eTH§ lt§ Qg sﬁc?xlxr?ﬁf? lg%ml tol lots and placed at 30 C/ 65% RH
S

under ope I con |ons and analyzed initially and then at 2, 4 and 6
S using C,.The Tabl e 26: Anount of

e e 0 oy T R R A B b6 %r%lﬁie'@at vanni Lol Lot
% Nﬁnnosﬁﬁbt&zb B1dvkt HodinniPegs @«ﬂﬁlﬁbsd 1‘V2D‘é@ﬁh§nt b LegEAsamt |19 D‘kg%ﬁﬁts %
Degradant in 6 weeks 1 1 0.000 .0070.00 |2 2 001 0.02 0.06 0{05 3 3

Lot Lot (c Method) 1n 2 weeks in 4 weeks in 6 weeks

1 1 0.000 0.00 0.00 0.00

2 2 0.001 0.02 0.06 0.05

3 3 0.005 0.12 0.12 0.12

4 4 0.012 0.24 0.19 0.16

5 5 0.033 0.67 0.62 0.61

6 6 0.079 0.93 1.28 0.99

All of the patents, patent applications and publications referred to in this application
are incorporated herein in their entireties. Moreover, citation or identification of any

reference in this application is not an admission that such reference is available as prior art.

15
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0.005 0.12 0.12 0.12 4 4 0.012 0.24 0.19 0.16 5 5 0.033 0.67 0.62 0.61 6 6
0.079 0.93 1.28 0.99 Al of the patents, patent applications and
publ i cat iwo0nafeeed to in this application are incorpecattsdoloesssdn i n
their entireties. Moreover, citation or identification of any reference in
this application is not an adm ssion that such reference is avail able as
prior art. 15 WD 2011/ 069032PCT/ US2010/ 058831 What is clained is: 1
A pharﬁﬂ@@ﬂﬁP@&Pﬂ%@np03|tlon conprising transnorsertraline or
S5pharnmaceutically acceptable salt or solvate thereof, and nmannitol or
xylitol. 2. The pharnmaceuti cal conposition of clain11 further
CompriSing (81 C: ARRlDAliRPahlhfn HiahE ARMGRGEHLGR] composition of
claim 2, further nprising esiums ara un1stearate zi nc

st edr at@amaceaﬁ@ahylmc@cdtﬂie salt or solvateétherﬂiltéa]pdmlaﬂmrﬂm kp]&tbl conposi tion of
claim1l1, wherein the conposition conprises a hydrochloride salt of
transnorsertraline or a hydrate thereof, mannitol, 15nmagnesi um stearate,

talc and sodi um s'fl% #Qrtﬂé&éﬁf?ca!l abs osm%n of claizt 1 Hﬁ@h#%@?@?%ﬁg%l&%whn 8r

conposition of claim1l which is i or capsu The
phar madeutongal conposition of claimi, mherein t he conposition 20conpri ses
at least 10% by wei ght of mannitol or xylitol. 7. The pharmaceutica
conposition of claiml1l, wherein the conposition conprises at |east 10% by

weijght of megni t ofhe phaBnAretlidkdt hd)d"'@orhéﬁdﬂﬁﬁm Qe c§ﬁ1|>[2hslﬁ§ rnagnesmrn
transnorsertraline or a hydrate thereof whi ch has an ray powd

d|ffracsmamtepatcuténﬁte@r@tﬁpzinmswgraﬁfeakstemcmut 14.9, 17.8, 19.2, 23 3, 24.6
and 25.2 degrees 20. 9. The salt of claim8 which has an X-ray powder
diffraction pattern further 30conprising peaks at about 5.0 and 21.8

degrees 20. 4, TheGhathigectiddl compéditdd 1ot L Rvivadn ehec@ingokizioad X-ray
powder diffractjon pattern caonprising peaks at about 5,1, 15. 0 18.0, 19.5,
22.0 2Fo8risgs Bhydiechleyide syl @f Sansnorrertpliag 9r ahydratedherset. senaiolat about 173K

on 13 SiPYsifhYsdladic, a¥M@nd WdilAARRLEIGLA 2010/ 058831

5. The pharmaceutical composition of claim 1 which is in tablet or capsule form.

6. The pharmaceutical composition of claim 1, wherein the composition

20  comprises at least 10% by weight of mannitol or xylitol.

7. The pharmaceutical composition of claim 1, wherein the composition

comprises at least 10% by weight of mannitol.

25 8. A crystalline hydrochloride salt of transnorsertraline or a hydrate thereof,
which has an X-ray powder diffraction pattern comprising peaks at about 14.9, 17.8, 19.2,
23.3,24.6 and 25.2 degrees 26.

9. The salt of claim 8 which has an X-ray powder diffraction pattern further
30  comprising peaks at about 5.0 and 21.8 degrees 20.

10.  The salt of claim 9 which has a calculated X-ray powder diffraction pattern
comprising peaks at about 5.1, 15.0, 18.0, 19.5, 22.0 23.5, 24.8 and 25.4 degrees 26, based on
data collected at about 173K on a single crystal.
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11. The salt of claim9 which has the follow ng approximate unit cell
dinensions: a= 16.8 A, b =5.2 A, ¢ =19.1 A a =290.0, fi = 113.1 and y =
90. 0. 512wOhetismbiz2of claim 9 which has the foll ow ng appraxszemaosssani t cel l
di mensi ons when neasured at about 173K a = 16.83 A, b = 5.23 A ¢ = 19.06
A a =90.00, fi = 113.10 and y = 90. 00. 13. The salt of claim
12 wherein the approximte unit cell dinensions are: 10a= 16.834 A b =

5.226 A c 5119. OFR it of chiind 9-vflel B tﬂé—?blfbgvh?g'gp%oﬁnﬁ%% ceilﬂdim&:iﬁotﬁ:al t of

claim 11l which has the space group C2 (no. 5 The salt of claim1l
wher ei n t he amil6.8d%eltl=&8m.al N3 fdura + PASNDT 4347 ad e 98.8hydr ochl ori des (Z
= 4). 16. The salt of claim8 which has a density of about 1.4 g cm 3.

17. The pharmaceutical conposition of claiml, wherein the conposition 20

conprises | egs thpk saledtlain YoidicBisaht ffowin€ QymRexindtcinif @IM#nandidds) :
18. The pharnmaceutical conposition of claim21, wherein the conposition

conpr i skken aeasutcHahalydhv3¥: % by wei ght of conpounds of formula (111):

N2N2 7 O G 9y 204U 999932PCY NSR0101 G5RE3) 16 AR pod ot et o

preventing, or manadi ng a nedrologi cal disorder conprisi admnistering to
a patient a therapeutically or prophylactically effective anount of a
conpound or conpasition of any one clainms 1-18. 520. The nethod of claim19,
wher ei n t he Weur othsgirlt &f C]éif%dgd\é}efql% theeippEsENgR Unit SgihAtNSAsiogepice; t s,

fi bpomyal gi a, — pak asl el. at i den.nnehf onj (RTe 0T dr one,

at tqgnti on dgafi gﬁg%i/&égr di?ﬂs(% ) ,1921%{5?51’?{ o(r?bé)gf’iwci tﬁ]i%%o(aaérdgg{?lﬁ%(??d; di sorder
(ADHD), restless |eg syndrone, schizophrenia, anxiety, obsessive conpul sive

di sorder, posttraymatjc.stre i.sor der, seasonal fective disorder (SAD),
pr emenst r ual 14dysgﬂﬁrsﬁh,°f5%§?ﬁ %‘a‘ﬂ@:ﬁ;e %0%8@89&22(}‘05 nmpt ons, a
neur odegenerati ve di sease, manic conditions, dysthym c disorder,

cyclothym c disorder, obesity, or substance abuse or dependency.
15. The salt of claim 11 wherein the unit cell contains four transnorsertraline

15  hydrochlorides (Z =4).
16. The salt of claim 8 which has a density of about 1.4 g cm”™.

17.  The pharmaceutical composition of claim 1, wherein the composition

20  comprises less than about 3 % by weight of a compound of formula (II):

cl qn

18.  The pharmaceutical composition of claim 1, wherein the composition

comprises less than about 4 % by weight of compounds of formula (III):

NH,

NH,
mliﬂl!; and l !
OH O0—OH
; NN
¢l Cl
(ny
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19. A method of treating, preventing, or managing a neurological disorder
comprising administering to a patient a therapeutically or prophylactically effective amount

of a compound or composition of any one claims 1-18.

20.  The method of claim 19, wherein the neurological disorder is depression,
cognitive deficits, fibromyalgia, pain, a sleep related disorder, chronic fatigue syndrome,
attention deficit disorder (ADD), attention deficit hyperactivity disorder (ADHD), restless leg
syndrome, schizophrenia, anxiety, obsessive compulsive disorder, posttraumatic stress
disorder, seasonal affective disorder (SAD), premenstrual dysphoria, post-menopausal
vasomotor symptoms, a neurodegenerative disease, manic conditions, dysthymic disorder,

cyclothymic disorder, obesity, or substance abuse or dependency.
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