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WO 2007/ 052125PCT111132006/ 003063 SCLI D
PHARMACEUTI CAL COVPOSI TI ONS CONTAI NI NG PREGABALI N
BACKGROUND OF THE I NVENTION This invention relates to
solid pharnaceutical conpositions cont a| ni
wpregehadsi n which are suitable for once %1@06/003(}63

oral $isp ﬁgm@p@@gﬁw C@MP@SITIONS CONTAINING PR ALIN
(S)-(+)-3-am nonet hyl-5- net hyl - hexanoi ¢ aci d, binds
to the al pha-2- dehtieGRORE) OB THEMNVENITONL cal ci um
channel and is related to the endogenous inhibitory

This iﬂ@%ﬁr%a[a%@ ?J'QOM ﬁ'l'arrﬁ(acélmcﬂ QS Mitibre cathifing $A8g3DYIn With@fe sullable for

he regul ation of brain neuronal

once dgpyt () ‘P’?'d"i’-‘?'%gabal in exhibits anti-seizure act i vi ty,
as discussed in U S Patent No. 5,563,175 t

Pregalilih\oe (3per- Setmineimeinyleiroethd hexgrdiq Acidy Rjpdsitp @atalphajzi-d%l%%?@) subunit of

a calcﬂ&%ﬁénn&l%ﬁ&j isgéléi%]:gto ﬂ%@nh&g@ﬁdﬁs mﬁﬂitdﬂyo nd&hﬁ’améﬁh@g%ﬁ@hobutync; acid
t1ons associ

(CREA GRS B G PP UL ERE SURa b Al ang s

activity, s disaubsg irf U.Br ReatyntiNg i5853 4fvdo Relf- |Sdi‘{%m$ﬁ%1 ahiagd isjugeful for treating,

amon bR LoHRiSns, éﬁ@&#%aﬂgpﬂﬁmbwcondm @sshLiand witfesyehiomatodsimulants,

mﬂamwg@mb@éiﬁoug%g?agggaag? alc Fﬁ:sry lnsoﬁuﬂ a%&fo%%?lglgpgnggmjs bé}chlatr;c; ’
disordgrerlighiding ahxiete apmg@phynanﬁo@ndmobé@@&deﬁe'u fhe Lyter SR papgabain

has béﬂ a b\}éﬂ €dr th%@reétﬁﬁﬁtoﬂﬁﬁﬁetltf sHriphed] héuadpathippesthapetz newdgiamnd as an
adjunc? N téeggnen{> ?t{a?c!)r{s& sb‘?urgsvlﬁ %élntfl’:pl !ereg?‘%.valﬁ"is é\ﬁé‘ﬁ%ﬁ:‘ AR immediate release

(IR) fozgoigting istcapslgs st ipadriaiFiered RGILSH Wy FEUREES O {F or TID)

(BID or TID). 15Many patients receiving pregabalin or
Many ptiegis redeivingpredeibelim capleraidigis whish ae edmipiaigre twaRs mere fripg gaily would

likely %bﬂt YoWekdedialy d&@th?’ RRR6kvehierlct 6NRD Beshg dandryly tasbvag patient
complﬁlaofel éﬁ%gr\:{% g :ipg E&%%ﬂy&)ghe%sagg ?or g‘fqﬂe'g‘e%%@h“l‘ dplé EB&E?’\{'% Once per day

" dosingunaly flsortespert ¢rerevent peikitialy qqrgepsgr@%q @Sﬁ@iﬁt@ﬁﬁp(&ﬁ regycing peak blood

Ieve1s )q\ﬁd/ mgfﬁ!stﬂgcrﬁﬁ diul Sficdc 5 piatteding Piireviem blagod emtenahbons (Cun).
esirabl e dose-related effects by reduci ng peak

Once Q?ﬂo ggsulg 0¥E e&abglg) Hawe%]‘d rg&“ts %Lﬁ&ousﬂﬁﬁélﬁeﬁﬁ ebM@ntional extended

easli n entr.a Borb% storml
releaseﬁm)commmwr%&rpplwﬁggqr d8§fn%l5)e§alﬁi8 8'[69 a rh:8 W%ta sorbed uniformly
in the pas@Sielathaln G eacau Slinidakdtddiss fdigate @am;malwmbsgj@@cgn a'@@mall

intesti @i\rﬁlﬁ&eqbsg:gﬁ}lg CH5PR %brﬁér@rﬁjt BpSork) %Q&*&Hﬂ&yoﬁd fh@ hefdit: flexure. This

(O] ecause pre al.in i Ot ans
suggesis ﬂiahtg 513%[{ ?béP'ﬂ{? 1? glfor ()@p? lg O{n av%o:j\qb ogpél)g lﬁij%‘oy less-—any
drug releatie Grame comentigpaldiadratderiormdeyind 6 bas wwki s Repgsied because the
dosagle %rﬁshgé fl’éé/el@@ Qeﬁ:n@th@ﬁ ﬁcgﬂeﬁtge Cl@llrlﬂ&rriol‘é pregamam, is HyHmins acid which

underégawégcfrgge[ C}?gﬂﬂl’ﬂqﬂﬁ @a%clrjér}ﬂ?rgg B—Erstinel cu ar cs(M:zagonl'*o fo\'m gmct'cénm 4-isobutyl-
pyrrolidine@grmbaBéa eigs WP/ 118G angeVoO %@W:% dpth thiy f\omalgp. Although it is known

that He8SS. aa‘wc&ﬁ)oﬁ’é’dﬁ&j g@bﬂﬂﬁﬁcefuf&%oa‘lpgﬂw gmy Iage'tﬂiactERfodrmatlon itis
orm beyond s & e Waste
d'ﬁcug 5’005%{&,0@‘”{' ﬂ%exﬁ'BégtS &gy !53 P ?ngﬁjﬁééss r%@é\jeﬁa eyond t he
hepatic flexure. Furthernore linis a 7-am no
aci d whi ch under n%\JWﬁR\s’PngE'EéN%| ons may
undergo i ntranol ecul ar cyclization to forma |actam
The pébséra Dldertipd pyvides|ai stiible-pharaeeutigbeompesiipn cow'g@mngnsl@t is useful

for on@@&ﬂy@al%gn aﬁﬁhn éaﬂﬁrfbtéréli 3.2 sORNGRESYd ford| $Ua0 Bgintabikt, he
phamﬁ%ﬁ%ﬂ%c@%&o %n lS ga ne é/ &orﬁa%%oq g?@é@r pgwlrlodtotF fine than an IR dosage

I on may
form. fidhileriifsireipined ip the§f03'@'§h fﬁfel R?@]”PC?”BC%?Wﬂm\ﬁHPt@HO”SW releases
prega@é?iﬁ' BBy, 1B yhdrackulical congastion aldses dunofttisadtorhamh aad inorthe small

L I uring whic
o L0 iR ST, Bpoeg e R i

cont ai ni ng pregabal in that is useful for once daily
oral dosing. Wien adm nistered as a solid dosage
form such as a tablet, the pharnaceuti cal
conposition is retained in the stomach for a | onger
period of time than an IR dosage 35form VWhile it is



10

15

20

25

30

20Anot her aspect of the invention provides a nethod

of treating a condition or disorder in a subject that

is responsive to pregabalin, the nethod conprising

orally adm nistering to the subject a pharqﬁgﬁ
WQoimo3A12y on once daily. The pharmaceuti cal Hs%o%f%soés

conposi tion conprlses pregapal in and one or nore

exci pi ents. SltIO a
pregaiaglip JSé@?aspchm gw%ggcrg%%gw lé W 8%%8 z?)ﬁgrét%q v«hn%P\Q 593\65&5 MﬂrﬁR
dosings thateby paliing RDpsiosing kfa!rthemm@re,rﬁ@w:sﬁﬁ%wg%?st @atmj‘}"‘h’if s
compcl)ngﬁ‘é oﬁﬁ\g RrrsdcBaig vshpkiGor PréthdBindpdirig@fagthin formation.
2500ncentrat|on of about 0.7 ug/nL or greater.

Cne aEDR]Eq-Ic_ Ig eu}\fﬁn T)q] mﬁ&l—!s h al:c%]'hc-:léll %o%@wﬁﬁﬁg@ﬂaﬁ@f@@ dosing and

I scl osure uses
includésyn @Werpgarg@pquﬁq:q |pgfﬁ§ent and EXC!pIﬂB% u1{he active Brb';]r Wlén%/edlent
includ@dsledabsiin| dria@hantbesnticayeateépmebEaameiet, salinsahatetpr Aydrate of pregabalin,

and the%géf‘%én?s%clt}ﬁ@r 'n@amx‘?onnﬂs QEJn@érJdBé AONRfRBER. 1R chdisx ﬂ!fr@hd@%gent

inctucy b &oa' (VAL HE PEARTM YR AT VED oy e g i pptces cose
linkedtphigviSfpYtraidnfel dbmantva rheeragetiticsl hgredip tm@%m)cm@?rlsw fram fpout 5% to
about 139"9/ (N %%nécﬁﬁlcﬁl%ﬁﬁﬁosﬁ:&h b&ﬁueigﬂh krféﬁ%&ﬁ’onlnﬁﬂg ggendiypitally comprises

rom abg g8 skiiehir s Ber gy ve i B el Bl g oo
typicalyomaptiseb freh abaub&% torRbey 7p%obihe Phasmachiisel comprstignpieysight.

~which are within the scope of sound nedi cal judgnent
A furttid bépaaloemé Periisreprbvides @BblaEbsagk fom tshe dsiadahimsvhish is adapted for
once dSaLﬁél)raICang ng\” 'Ithg glfﬂﬁ dU{HaE Borrh Qethrisd e ﬁh[éﬁﬁatcé\ﬁbé? RomskisH @is&iibed

cornensurat
abovey BRSHABFOMTRRENIoh B EFSER: TP L § Py gigupgpe e dosage
form sivBiE or expahéxtd edizeisfabodt Timeadrigregter.general |y refers to
reversing, alleviating, inhibiting the progress of,

An ad@iﬁor@f&ﬁ&ﬁ‘&ﬂ HRGnRnEEnSRIVABE a MEthEDSTHedtinga conditian G"wkqoelertin a subject
that 'sd?SQB?SH}értoe %rggai)glw dl nl%&tRDd i ‘{1 5 §r¥@@69ﬂ§teglfl t%%@ubj?ct once per day

fon'in € subj ect reat men
the phaesageical gompesitiecdeseribed @*?Oé%tt ing" as defined
i mredi at el y above. “"Drug," "drug substance,’
Anothéiahécy 6 tihaventu euividead mithgt af deaing 2 tonglitioh @fhi@otdﬁflé@a subject that is
respoﬁs?\fegcg ?rtagab mcﬁ’iﬂﬂx%%&’ ccfnﬁmg ng or&@%ﬁﬁﬂ@ﬁﬁﬂld B InelsiiRéct HByardgceutical

treéat

compositR Pags Siaty: 4% P'}fgfa?CP%it?? . bosli st pebg ug%&?‘e s o
excipitres. t The copasttibd i addptedieprdyidefhe ﬁ.@pcﬁm@y@é—hg@@anq‘d&th a 3‘"919 steady-
frHBh REfd S/ BICHHedsa bhd/a didhdy-BiatemAn@am fegabalin

ame&%$ﬁhh@%%%T to gﬁgﬁ? 10dihg kg/ day for gn adult, and
concenigatigh plaRoyt Q- 7HgEr R AFReHf about 0.1 to about 50

ng/ kg/ day for an adult For an adult human, a typica

dai ly dose of a drugPEFRAlLEY PERCRIBINGR of about 1 ng to

about 1000 ngy. For pregabalin, the daily dose for an

pEFINIPNg ANDWEEREVIEYON®e i n the range of about 50 ng to
about 1800 ng and is often in the range of about 50

UnlesEEtBérQnsg %gﬁgtei?; @05 diiosurk 'ﬂ?éstthe iSilemb admesns ef er to those

st ances at may I nfluence the bioavailability of

Abou na@:lr? U ’tely %ﬁq[&%wrﬂwer Wseﬁ? d%%%@%%ﬁﬁ%% nﬁlﬁ!er[céé[ varlaiyle genetally

uvan
refersitonibe valguds Heavatiable 2p0 *Wa’?'ﬁﬁ?cfé theivarigble sy ¥thip Byg-eXperimental eror

(e.9., ﬁrﬁfﬂﬁh@ 9499 cbifBere® RinARhI AEmedn) oNethii: 10W(ﬁtrﬁﬂndg:ated value, whichever
subst ances and one or nobre exci pl ents. Drug

'ngﬂ?oduct "phar maceuti cal dosage form" "dosage
form" "final dosage fornm and the like, refer to a
“Subjqsf &afere KA MPEER! | GVBY that is administered to a

subject in need of treatnment and generally nay be in
the formof tablets, capsules, sachets containing
powder or granules, |liquid solutions or suspensions,
25patches, and the like. "Solvate" describes a

nol ecul ar conpl ex conprising the drug substance
(e.g., pregabalin) and a stoichionetric or

non- st oi chi onetri c amount of one or nore
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WD 20071052125PC11192006/ 003063 "Retained in the

stomach, " when used in connection with a

pharmaceutical conposition or dosage form neans that

at least a portion of the dosage formreni 3063
waQuloj/eet2ss st omach foll ow ng oral adm nistr ]%}“Sr ?(ﬂm

about three or nore hours,—8hkich.is substantially

"Pharr}}a%glg%g!l taﬂ%PtaBlQ’%a@séeﬁc@sQ@fez‘%s?%%%ﬁﬁsténbé@m% afk within the scope of

It
M M M LR 1 e
irtatidneledicuigsponsé Ral @rdiks, totimarbwate @dih 4 reamuhablh berlefitde riskhinand

fecitSEndiMnGRBAGSL  on wi th a pharnmaceutical conposition
erect 8ﬂos',a?:;gr%?orm refers to the portion of the drug

‘Treahe%ﬁ?%eé%]lysﬁf%rﬁh %&ﬁ\!'egs?ﬂ\égaglﬁ\gaq g%\?n?l?)gﬂﬁehe ?lrﬂa?ﬁgﬁo (Lf oqwll‘eo%’ﬂn% disorder or
conditiphigiacsaibiedd, or tOh?équuma pia 4 mgFe YMpgME ef seets@praer efppagition in the
subjeclosage formis measured by dissolution testing in
water (37C, initial pH of 6.8, using apparatus 2) as
YEBGR! eia, 28th
Treat'&%@qéﬂegﬁgthéggEPEF%QE?Q%Q déﬁé’g%ﬁg"egﬁ% erreﬁt (August 1,
D Dece‘ng @ iEredhﬁt”an oa ompound (e.
. G008 TG Pelet PRGPaer T bgisP ey oL ‘zewﬁv%f SPegReg o
pregatzfin) dhat waChe uwad Bf trealings Bpjeetdn rase Off@la@’&g% time, tm
where Nis the % (ww of drug rel eased or dissol ved.
“TherapQUticdilp effRtveRnBest” &fa dijirserd tosthd queaniteor tieodnn) thdtenagl beigsed for

trea’ﬂn§ %l?bze%?adﬁﬁsc%é hera ﬁﬁ‘\e% é Sr%&ut%?ﬂi Bfab&}? %Gjrﬁ%&;ﬂ%?%r B Sdut, and is

osa form

ofter in He snge AP Q1 éo b ey foR o il P ﬂd%)"t’fﬁa" a typical daily
dose oph amgBtoiE e of abBK) myde aboet ®O8 mgUE pegabidiem thei dailydpse for an
adult h(ll(r?gﬂ Wy BN RSB GEN, 16 HSETB0E &b bAS oftdh it A6 rdhhe!&F about
substance in the blood plasma of the subject, refers
50 mafq o P09 Br oxi mat el y constant val ues of the PK
parameters that result fromrepeated administration
“Inert” gbsigness seledo theterAubianger thalmay AH4snRY P Rbaaiiy of g rug, but are

otherwit@ pR@MattidiBy ifgtllaai Ni ng pregabal i n, steady-state
val ues of CmAx. and CNN usual | y occur about 24 to 48

"Excipi?@(’}"&gr ac&%{n}t@é‘l‘e@o falllf indrt s"agéﬁdaé stration. 20A test dosage

I oequi val ent™ to a reference dosage formif

. t he .90% fid t
raniSEEA 2R A S0 oo DBl oo

- excipiaptst h t he test dosage formto the nean vaI ue of the

total exposure fromtreatnment with the reference
“Drug ‘ﬁfﬁﬁﬁﬂ’épﬁaﬁhﬁbehﬁcﬁﬁﬂo%@hnﬂ tdosagedmge “fobl dBide faom 188 %e like, refer to a
pharmﬁ[lfc/al :,IOPIEOJ:’(%F k@t |% ﬁd %%:%ﬁ ﬁ)ezgst@j%cﬁn [ Bﬁ%ﬂ%ﬁt a{n& ggnéhiﬂy may be

rence ence Lnte
intho 1 o2 B I AOVOR" BT e L ST rgppensions,
patches)and le-ikose st udi es, the t ot aI exposure 25is the area
under the plasma concentration-time curve fromtinme

“Solvatéeﬂéécr{bbé Hﬁo@fzulﬁ@ﬁﬂnﬁl&) cotr@nélrigrfﬁe dirﬁé subkthiyte (4. @I pregabalin) and a
stomhi%eg c}{' tnP]n-s O'F lor;lelfnc a%ﬁc'oim Pgne uﬂn% fe p%érpn%%@ally §ccga§ol(f]§oﬁr@nt

moleciodt Bgetianot When theselvent§ Sy Raag o Ara e FHEHINgIFomHE: Wil have 2
well-ddflstastidhimetre Biat is indadndntbf BuraidityAdHvivaes twhart ihe aolveBsimtveakly bound,

asin c{ré?\éel %l@e%@ lhg@&c? oﬁﬁﬁ Q% Svent@ditda Qﬁil%efdgﬁend%nt on humidity

Bi oequi val ence, St udi es

and dw*reﬁcoesmaqnﬁy'ﬂ,ﬁa?h GFPes: E‘F’ éﬂ“%ﬁw' ‘F‘?IBBBEE‘W*‘E'%W&PHF _
Consi derations (Rev. 1, March 2003). 30" Poorly

“Hydragedflesbiies asofiaie mmsinmme diup eghstansreand asteichoasige frineatsigishiometric

amount SR@ker.Ngl y soluble "slightly soluble,” "very
slightly soluble,” or "practically insoluble," i.e.,
conmpounds having a solubility of one part of water to
about 30-100 parts of water, about 100-1000 parts of
wat er, about 1000-10, 000 parts of water, or about
10,000 or greater parts of water, respectively, when
neasured at roomtenperature and a pH of 5to 7. WO
2007/ 052125PCT111320061003063 TABLE 1 lists



10

15

20

25

30

ECet hyl cel |l ul ose ERext ended rel ease

Et 3Nt ri et hyl am ne GABAr am nobutyric acid

G gastroi ntesti nal HDPEhi gh density pol yet hyl ene

HEChydr oxyet hyl cel | ul ose HPChydr oxypropyl cel | ul o
wHRGAPIYIAs oxypr opyl cel | ul ose acetate pht hal aP@T’IBZO"mﬂSO“

HPCAShydr oxypr opyl cel | ul osesacet ate succi nate
“Retaﬂg(bg;he%}o xaﬁ'gf‘ifg%’)l”ﬁ%‘ft'ﬂg‘il“d hnL 0; a&a%%n%ge%xcai composition or dosage form,
meanﬂmmmmmwpfdwonmewwmawlm%ibﬁ@téts@n@cfpfnuqmmaé
admlﬁiﬂgwﬁéﬁ%})édélﬁihyd%rc@ ﬁ?ﬁemﬁﬁrﬁyn}hféﬁ Isl substmBalip RAdeR tian SidCOdrARI Bsidence
. t c
time {I %@F&ﬁ?{ng ?&’t{_ci%%?r& 4 p%ﬁhe %j;s g,%ﬁeﬁe tﬁg %&rﬁ%ﬁﬁ tl'le dosage form
contiypyslyApigises IRAwEedi at e rel ease kpki | oponds L, W H,

VIl ength, wi dth, height, volunme Monethyl cell uI ose
"Relemmm:ded N iebiée, veoee g én gophegnlvéih awearghdeutical composition or

dosa SR, Rk 18 the \WBHiSHA ﬂﬁ%@u&@anb@ﬁnﬁt‘ (RS bGh R §RSbholiowing contact

W|th ;%éeuffg%t avel g?)gg%dgr% ul.ar. %%ga\ e%m’ue qu\é\%%lty of drug released from a dosage

form iA\mgasemadduy dvawmgrcﬁeﬁtpg inovaten (BY% initief pHe AB] using apparatus 2) as described
the URfe GlYR IFAYHBRPeB! E’L@?@éﬁ@ﬁ)hﬂhﬁﬁ& 794, Ysednd Supplement (August 1, 2005 to
Decemt?%? |2}56JE|;) O'PIW rgsgjt gf t!Ye do ssoEutioR tesgng%?eore;lmrteé as % (wiw) released as a
function of ime or as the release time, ty, where N is the % (w/w) of drug released or dissolved. qu the
purpeses of this disclosure, complete drug release occurs when af least 90% of the drug has been

released from the dosage form (i.e., at fy).

“Steady-state,” when used in connection with pharmacokinetic {(PK) parameters such as the minimum
{Cran} @and maximum {Cuax) concentrations of the drug substance in the blood plasma of the subisct,
refers to the approximately constant values of the PK parameters that result from repeated administration
of a dosage form at uniform dosing intervals. For dosage forms containing pregabalin, steady-state
values of Cyax and Cyun usually ocour about 24 to 48 hours following first administration.

A test dosage form is "bioequivalent” to a reference dosage form if the 90% confidence interval estimate
for the Vratio of the mean value of the fotal exposure from freatment with the test dosage form to the mean
value of the fotal exposure from treatment with the reference dosage form lies within the range of 80% io
125%. Here, the ratio is expressed as a percentage (100% x test/reference) and the 80% confidence
interval is expres;sed as a percentage of the reference mean. For single-dose studies, the total exposure
is thé area under the plasma concentration-time curve from time zero (time of dosing) to time infinity; for
steady-staie studies, the total exposure is the area under the plasma concentration-time curve over the
dosing interval. See, U.S. Department of Health and Human Services, Food and Drug Administration,
Center for Drug Evaluation and Research, Guidance for Industry, Bioavailability and Bicequivalence
Studies for Crally Administered Drug Products—General Considerations (Rev. 1, March 2003).

“Poorly soluble” substances are those that are classified as “sparingly soluble,” "slightly soluble,” “very
slightly soluble,” or “practically inscluble,” i.e., compounds having a solubility of one part of water to about
30-100 parts of water, about 100-1000 parts of water, about 1000-10,000 paris of water, or about 10,000
or greater parts of water, respectively, when measured at room temperature and a pH of 5 {0 7.



PVApol yvi nyl al cohol PVAcpol yvinyl acetate
PVPpol yvi nyl pyrrol i done PVPPpol yvi nyl pol ypyrrol i done
Qonce daily RHrelative hum dity rpnrevol utions per
m nut e RTroom tenperature, about 20C to- 25C secon(géoomﬁ
woadossges formretention time in subject's sfh
t Ndosage form drug rel ease_gagueous di ssol ution)
time, where Nis %released; N > 90 corresponds to
conpl et e rel ease léle AXt i me t rheﬁlch CmAx fol | ow ng
TABLE § fpthpkbrevigiions sed tpyghpa dvespelic@§hi | y USPUni ted St at es
' Phar macopoei a VAvi nyl acetate v/vvol ume/total volune Xx
100, % w vwei ght ( g\Ptiof abistebMbRYIaENE) x 100, %
WG (eSS 7T otar wel ght (pée&slonx 100, % Any
SF ARG O A ot AP o ot

PPH range, PWEYH (mass) range, a nol ecul ar wei ght
ramge, a per cative pramgesutieal morediget her expressly using
t words "rap@eousOr "ranges,” includes the indicated
endpoi nt s andﬁy‘poi nts bet ween the end points. As noted
“aBBve, the pe?§PSFYphar maceutical conmposition

cOMDri ses an edelpspacypia pPhBA®Rt i cal i ngredi ent 5(API)
anpflr exci pi ent ssiudhecast rwelipkar maceut i cal i ngredi ent

[ udes preg | i har maceutical ly acceptabl e
c@%ﬁl ex, sal t?a?%@’e\%g%"ugﬁghydr ate thereof. The API '
geMer al | y conprbaxgaetiigifiespout 5% to about 60% of the
pbaECBCeut | catarsaymasidtyealulbye wei ght , whi ch woul d

. typically cor ich Q¥ Al ifaBReE daemm (e. g. ,
t%(t'fﬁ‘f‘et) t hat @gﬁ'@%ﬁ%@?@?ﬁﬁa@ t SQﬁ@gﬁEomaabout 600
ngnof pregabaT“i“ﬁ‘f‘”“B@g?“ﬂE%t‘oBPé%iB‘a?Wﬁ? BEHET usef ul
adpmt ve phar madipuper oéitei ngr edi ents may i ncl ude t hose
hgyi ng a sim Lgy BRbbs 11 fe 10(e.g., about 9 hours or
| ess) and absorption characteristics in the G tract.
PFRgabal i n rra?"t%@e‘g?e@ﬁ%er ed using known nethods. In

sBgt of thesetinbyioids a racemi c m xture of 3-

aghgeMet hy1- 5;,_g;%95(}miggég@noi c acid is synthesized and

subsequently resol veﬁd Ii nto its R~ and 5- enantioners.

Sfkh net hods $7¥°0EELRi bed in U S. Patent No.

5HBBB, 175 t o RghgensiGidolelryiend et al., U.S. WO

2(3B¢/ 052125PCHiZ30810/4 £A30&3 - 7-- Patent No. 6, 046, 353

tﬂp‘f;[/i NI . C:\ro[1edr§(tyﬁl).Ec Haoe Patent No. 5,840,956 to

TPH Gote efYBPYPOME™E ent No. 5,637,767 to T.

MIPGIRIL e et  ahydroqprepylcplijosppoeiqe PRIl 447 to 13. K

Hisabee & D. nidroxGabiveeiyose acethid sucind®at ent  No.

5,816, 793 to B h-ﬁ%ﬁ%f&ﬁﬁ@ﬁoﬁat%ré&@ Sobi eray. In each

o’f_llt ese met hogs, t

e racempte 1s reacted with a

cHPHEl acid (BYIreePRATRYVESUSS to forma pair of
dHemCaP eoi sonmaydreysapvirssthyichliivie agetaidphdisiaicat ed by -
kﬂﬁmﬁé echni qy&BoxysEiimaiickiRet haead suetivad al | i zation

aHgM(C}A'!r' omat og rh;? rg])xrbrogl)y?me%yll?:gﬁulose acetate trimsllitate
HPMCP hydroxypropyimethylcellulose phthalate
IR Immediate release
kp ' kiloponds
LW, HV length, width, height, volume
MC methquellulose
Me methyl
Mn number average molecuiar weight
Mv molecular weight based on intrinsic viscosity

Mw weight average molecular weight
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nmet hods, pregabalin is synthesized directly using a
chiral auxiliary, (4R 5S)-4-nethyl-5-phenyl-2-

oxazol i dinone. See, e.g., U S Patent Nos. 6, 359, 169,
6, 028, 214, 5,847,151, 5,710,304, 5,684, 189,

Wb 26085080, and 5,599,973, all to Silverman BYTHP006{0}3063
anot her net hod, pregabali n__'éi prepared via asynmetric
hydrogenation of a cyano-substituted olefin to

pRobchviaBona chiral cyano precur sB8pscatiop s) - 3.

E'r,}?all'r nomet hy’iﬁuﬁ]bg[e&fgé{.j,mégexanm ¢ acid, which is

subsequently reduced to yield pregabalin. See U. S

P ent Appl | dﬁﬁ?’g’ﬂ?%osl 0212290 Al to Burk et al. The

PPEG maceut i c alolvethwipesdivedlon nmay enpl oy any :

phs maceut i caldyrapsRRiyad € form of pregabalin,

including its free lIi[%.m (zwitterion), and its

p‘ﬂ&r nmaceut i ca‘?qag}“aggcep? abl e conpl exes, salts,

sBVAvat es, hydeowvie alcgitll pol ynor phs. Sal ts incl ude,

weAout i m t glywidip.acase d addition salts and base

ition saltgs Lockudi ng hem sal ts.
rmaceut i ca‘fquy?@k@‘élﬁ#gil e acid addition salts may

i RdtRide nont oRAWIndRPPYT XNy ed from i nor gani ¢ adds

sgoh as hydr oefekdsiyc, nitric, phosphoric, sulfuric,

hxar obrom c, hydraielig, hydrofluoric, phosphorous,

a the like, as well nhontoxic salts derived from:

ogani ¢ aci dsTevVAHOR ™S phat i ¢ nono- and

dRrtar boxyl i ¢ meoindampepiee pbous 215614 25(€ ed al kanoi ¢

agi ds, hydr oxgecg*ciganoi c acids, al kanedi oi ¢ aci ds,

aromatic acids, a hatic and. ar ' | fonic

alsi ds, etc. Pﬁ‘iséﬁ‘?'Ji{’E‘? 'ieg?”"t'i)gg?'ﬁf" Sé’@?%é&ﬁ'&g%cj ude .
aget ate, aspaddsageiombénaieiase, (Careusdispaippiime, where Nis %
met hyl benzoat gyea8iddNt-rop ezt chastt afianse

bi car bonat e, g¢arponate, bi Skl f ate,

pbrosul f at e, ﬁﬂ'% r??cﬁg_wgodlﬁ‘hﬁ e, 'Sg?atne, cansyl at e,
capryl ate, ci tresttimesdalysyl ate, esylate, formate,

f ugpr ate, gl ugBRidaliRes Abmeon@btie, gl ucuronat e,

hexaf | uor ophosphat hi benzat e, hydrochl ori de,

clfori de, hyd?’lcg)’g%g%tede bromi de, hydr oi odi de, i odi de,
i wet hi onat e, VawBeliop WEeX192% e "l ate, mal eate,
magkonat e, nandeigat(g)totamelyhalma,) x M@ Pyl sul f at e,

napht hyl at e, %é@ﬁﬁ?h)é%s?{of%l\%veiga@(nmsggmb@a@ e, nitrate,
palmtate. o -

or 6% ate. oxal af

hydrogen phosphate, di hydrogen phosphate, ’
Aoy IO AR UBFOEUA CR0o SR A L e nassanog, 2 molouar
weighagyh af fetoent rargh asta whethet exaresrtyising thigaoggs drangs() e [378se includes the
indicégﬁtg érl[?g%@ﬁ ?,?gggo?ﬁks%eﬁveeﬁ fekhdgui@acet ate, and the Iike.

'y acceptabl e base salts may include-

nontoxi ¢ salts derived fr ! ' Litical inaredient
e o e o S S APROS B h 4kl
(APt aiipientss Thebdtiveghagmacadisal ingtediepy includes Pregapalinor 4 piamaceutically
accepl@blé @c_fnﬁHlex?ﬁlt{/iblvbﬁ@l’ hideate tmrédﬁ.dﬂ:je_ ARl géneelly cmprisds e 5% to

e f id (Gl &bRespond to a solid

oo L e A A o gl s o
cosel A P PPRTERRELPPUTY R o WPH O o Wppapgln: Besies
preggilam iofher uskfidctie, phamignesical mrewmgwn@!dgé@ﬁe En@g,mg_a similar half-life

0 ' ristie® kB tabO MEL ham ne,
(e’g'zﬁbﬁggm%ragfﬂﬁ%ﬁ%{éeqso c??%gér%}?escussi on of useful acid

and base additjon salts ; -
PrecgIpRGY b bregtod Se REH 'gi%?%'?s%@ée°f§1%§%ﬁétﬁéﬁé racele mixure o 3
amindwetySmetiahesbeikacitis PREPTREE S sUsaUeyly fegolved info its R-and 5-
enarBbRGAE! &ilch fnethadd £6 bik@bed 3BU.arRbtdds 0. 6268 2)5 to RTRSiverman et al., U.S.

pharmaceutically acceptable salts of pregabalin may

be prepared by reacting its free (or zwitterionic)

formwith a desired acid or base; by renoving an

acid- or base-labile protecting group froma suitable

precursor of pregabalin; by ring-opening a suitable

cyclic (lactam precursor using a desired acid or -
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20woul d thus include derivatives of pregabalin in
whi ch an ester group replaces the carboxylic acid
group or an amde group replaces the am no group
Useful forms of pregabalin may al so include i
wobaritaEuti cal |y acceptabl e isotopically | aRET/Higo06/003063
conpounds in which one or npre atons are replaced by

o FRETRINAD0 | ERE RSO USSRl LB g,

No. 563547 iputibe ﬁfftteh%ttal-w-%d%iﬁnﬂﬁé& 8829447 -y BuckebegifpP-&4 Soijeray, and
U.S. refeni 1505 8PER330IB. 1A Plugkah@r & D ISasieray) 1h Badbrobyedaahdtifods, the racemate

is rea%twg%g @? 8&1(9 @T%&? ng g%%rt)g[?ftg{ﬂ'loé &H ;g&gstéém%)n%n{%t@ QHich are

sepawt%%ﬁw@hﬁefw%@%es fresivngl Yeliraign B Shpmipiagraphy. In other
methogs Ppesgabaiyis bgnthesieqahdiectiyliying 2 diiraliagiipsy, RO etyHogenyl-2-
oxazoﬁ olné kel é‘gt@% rﬂétént N!:Q e%ﬁé’iég' 528t2@4 537 AR, 5718104, 5,684,189,

maceut I cal g?p aﬁg O&‘ ﬁ} 4
5 60BBHE PT RROD7 S o SIUTHG & A PR o ey = g v
asymrsetsd Hyiingeratrent a Beno-perstiniad olefiplte prodios ageiraf eyammspréaursgr of (S)-3-
aminchRAVIEL Rdthy! E&Qnd’@écfd‘t ¥hiktos mbgélzhué’hﬁly ?t@tﬁcféﬁ ltd Wﬁr@?abalg tSﬁe u.s.

ur I a el ps control or- exten e
Pate”f‘%‘lpgca&‘? 2@?%@{1%2 %Bu gﬁjt)ar\g other functions. The
~matrix-formng agent may conprise about 5% to about

The pammgcshiioalramperiienEide onpiesany perperericplrcenpiaisiiymof piagpbalin,
includig &@ffbe@@ﬁiﬂfwﬁfﬁdﬂﬁn)&hﬂﬂiﬁ pEdfadeoticalycintepBbiRahplédes salts, soivates,

hydraigé1 ak hg aéal@ 8§ 'leth pllnht\éhd{’{eéc%qddltimrté‘énd "E%er éd&ltlon salts,
sical . m xtures O

includigg E? mce\gﬁa\wﬁ%% aﬂ9 PW'IO? il tF AB% @c ?9{),‘9’1%)00 se}{ts derived

from qungawmadyé gl ascydehcriaric( #de phospimric.Fsuifusic,dly drobriamicyvirydraigdic,

hydrofRBNd gi%ﬁw%us Ry ih@qmé" 41 wélﬁnoﬁtoﬂ@éﬂﬁ@@érb&é@ffonp&gamc acids, such as

sl AR B b Shdpdi 434 Ry gpangegoe
alkanefiBiE, acidd @ramatic &idg, aiplEatic andanenpatic suifrniq acidsopte. gfntrptially ugeful sals
includé-%ta&é)a Aath, bln26atbOdnordBeheiie NMyditRybehRbleiiitobbSzoatéBesyiate,

007/ 0521 | B2 /
e e oo o o e e
'C'h”atet @%@ten%wlétepfem@wt@@luwﬁﬁy glugopgle @j%urem@?xa,ﬂ%or@hosphate,
hibenAGIRRACMERE, dhorivd, RydrolRaite bemideyHytontitiy, iddke) istthiaate, isobutyrate,

lactat%a@féuljgggatg\@r\a%n% (rh%etg'{ rﬁ&?ﬂ{?t t?&!s]:@a%e %Qplﬂ%f&‘cét 2+ ;llapﬁylate

ed on e tota PVAC and
nicotingig; pifrate. pEats. Axplaly eAlm tﬁtﬁgpaE‘B?F%rpf‘%s@ 9. SHIra955 BFOS@%t? §ihydrogen
phosphdie) et BAp KA Pyoghoagtiagh phithdlate proglotalk, s@&0Bérate, sebarate, dearate,

abRuLd4R%d 0 about 90% PVAC
'SUber%Q é%é?{g ttga?%rég?n%%eofﬁﬂ&%%g%to about §0% PVAC by

PramyEe il scsbie s s ik 0 S pHid et B o PR floncing e
cationprgnh a6 a8 elsali or Balive parthmdte cationgs agber af@'@ﬁ?p EF%@%eSfOf Rpfgntially

useful 3R Hclud8) Withsut RSN, 8RANEMAGgiflye, W-gibtnzyibibaetbdiaimint halcium,
chloroérgct:a?r{e choinr%gé{etﬁ 6{]8‘3\/%%? cﬂ%ln% di 3BﬁS%IHJningBettr§|eﬁeJ§é?ﬁiﬁg Elgcine
lysine, K@suqsmmw%ﬁraﬁe |c%arrrwqﬁaéﬁw RARFABBSPGUTH{ToRPthamine, zinc, and
the liké Pok & digcud$iornarabafii @cio Bnd Ry Adtitam chite\dPe SrM.Heemrtet siel.yof Pharm. Sci,

lents, including a swelling agent. As its nane
the swelling agent absorbs water fromthe

| 66:1- 13'{?@@%%8 %H)H @Wéf'r%@%n%o@ﬂoﬂpﬂgﬁﬁég@ﬁcé?gggr Properties, Selection,

gastric fluid which causes the solid dosage formto _
The premypreadically agiepiable aaits aivprpoabringnayibe Piserred by leectipg itrgree (or zwitterionic)
form whteh B8HBd A & bk by @fnoﬂx@mcﬁlr orbaSAbbie Groftiiytedup from alkMitabie

precurgog Hﬂj?%b%lrn%%g %E%r‘ln a swta%ﬁ%aéghfc nl%ﬁﬁﬂ?fgc rmeQS deatlred acid or base;

or by cggveg@aﬁlpq saff ofysepabalindg g@t@b%?acygo)g@fantaﬁgopnate actd or base or by
pharmaceuti cal conposition by weight, about 10%to
about 70% of the pharmaceutical conposition by
wei ght, or about 15%to about 70% of the
pharmaceutical conposition by weight. In many cases,
the swel ling agent may conprise about 10%to about
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WD 2007/ 052125PCT/ 1132006/ 003063 -1 a- the dosage

form The gelling agent typically conprises from

about 0% to about 25% from about 5% to about 25% or

from about 5% to about 20% of the pharmaceutical 06/003063

weewpoeRiisi on based on wei ght Useful gelling (S

i ncl ude carboners, polysaqaggrides or both. Carboners

are acrylic acid polyners ich are cross-linhgd “‘%&ﬁma
contac witly4 siigitmiorexshangf Fjjmne (| f taesgrarsfamanions S1F Hip|Cply| etk
solverl Fhel SRRy 36A Fria@ pretipitaRoutadibe xyleged yfistatign as may be recovered by

- evapo@%%%ﬁ%ggfv%t aﬁ]'eg?%gt{]cg‘ idnfk RA%YME ¥ kiing QLYABS vary from completely

ave m about 56%to about 68% car boxy
ionizegtsi adrndsbrondiizgd-dr y basi s and have nunber-aver age
nol ecul ar wei ghts of about 1 x 105 to about |x 1019 -
Pregabilin atag etist h uisd\@@dtaod sdbatet! fogm (inEhyding kysrairshanddn e dorm of other muli-

comp&l\égti clfaﬁm-»%s forviin Rle huglend ef ledshéhetai@it@alivampondGR prédvER( I )
étoichiag%m é%p-%@%ﬁ@rﬁ@ri@%ﬁc{ugt%jhﬁulléifc@rﬁp%gél@ IARBHRh S &iéland

ve pol'ysaccharides inclu

solvatis) intclyaencigforates {drugthost inclysienk ccmp}ﬁxesé ARc leglarﬁ’cenggql So-gysias- The latter

are dehRSl £RREBARERAPIexdiof atfal doodaraonstinent ol aralidupthiogether through
non-c:i)a(\g[étgﬂ@g]ia%ggc K aérnfcs (Iasl rrlia 3l ﬁ%p%@%é&rﬁ%ﬁ%ﬁ%ﬂ%@Pec%l@]lizaﬁon from

Vi a nol ecul ar i ght
solversth Uy PRySicalyomindinie pRIPRRETS tPestiel mse; %%u&@ﬁ'g%{ssﬁf' %r"?ﬁa‘”m"""'
Chent Barhm. BBo-{&s Rogh L cosayemambiimsot nulitceripdngnicomplgyes, see
| ycosi, di assouBlig7gs trisaccharide side
JJﬁ@#%ﬁﬂg{qﬁﬁwﬁﬁagﬁgﬁg??gﬁﬁgﬁ fo alternating
| ucopyranose noi eties. .Each of ' ' h&ina R-
ser i beetain e gl o 8 R A i ﬁé‘%‘@et_@*ﬁ%"%uh"_% T
enantlomekefirepabalin, prearausmodeeneipeogbalimerddhp %?'@“Hé?ﬁﬁd% ding a racemic
mixtufEVF BreYandirfand to Kanadtidshet. 1- - >2) gl yc, osi di ¢ bonds, '
respectively. The a-D-mannose noiety is linked to the
(i npry chain. vi R Qi & AskIIRNSuAR prodrugs may be
In ad Jng{:ﬁ? ¥vr%¥e{{ﬁéé o@g&%&l%ﬂaﬁwpﬁﬂ%}%n rhg;gﬁ i phﬁec%clx:%ﬁheg kefown as "pro-
preparqdriiy aeplacing pRpFQNaie BN O1odRS o REATHUHVEIT 'S ypit ally
moietfeh @ PodeRelibad fof esembieLimH. Boridgeai Resion of Prediuasi(LR¥Ps pmplgg-f prodrugs
would tﬁusqé{ﬁ\{dle %gjivgtivbg?f\b?é'gb%ﬁ‘ in@¥hiRH 88 efid\oidag raplakdsatheadrboxylic acid group or
particle sizes from CP Kel co under the trade names
an anggy e replagsythe aMRARPYRAL(r), from Rhodi a under the
trade nane RHODI GEL(r), and from R T. nder bi | t
UsefuDinmeefpregahatin masraksringude Pl‘ﬁf'ﬁa‘@“‘i'?éW@CWR%%K%%D'C?‘hmeﬁ‘:‘* compounds
in whith Fﬁ%brin%r@éttﬁ% A_f@ RpEcalDy @{ohgméﬂmh?emm number, but an atomic mass
0 ruclos ' i tlBarhiat Se&daindtdaGn nature. Examples
or m%ﬁ P%bfé gr&%?rﬁ g%rg fhg %F’?‘[?Jrlrmﬁé%é %E)?]Q% n| [ ner : r %ai I’;h Ofci 3Hnacl;rbon ("'c, *c
of iscBp@s Suitelle fexaciysion &y aredgbalin neluge gfores SLygirogen ((Handy Hy a
and O nitobdng N asd e adotopictityiabiied fopes akiptetiabslinymacgsaerally be prepared
bymgﬁ@ﬁ%§b§Wngggﬁggﬂgghwggi}fructose nmoi eti es may range

to about 140, but typically ranges from

about 25 to about 30. |nulins. ' ) di .
in oG e b e ph oL oo e el SRt g a mari
formifdyagenganda swhlinglager. @r@gromdcggg@fgg}s (@%} igRiptg) g ﬁglﬁl’x orming
agen®h Lrisl drQdHiral ifidHRny] 2R@ HEPs @HIR of eteld iy et aiairlgoelelmi, among other
f PRs gc ¢ h@ ! di%g hae\{\{ rﬁ c%rﬂgﬁéeea%%t%!% tg\géOQMS%K (Mﬁ‘)e p‘ﬁfarmaceutical
unctioy e '3y 1B B9 MGUM 'S conpr i sed of - a 11 near el "
com;mhimrrbymfeiqbtamd gignresRnses vl 2% Pieht 'gﬁf tlcta_l_gr@ﬂslaCeuhca composition
bngﬁyposidic bonds and havi-ng nonosacchari de si de 30

chai ns conpri sed of a-D-gal actose noieties |linked to

Use |Enﬁagglf&%ﬁ.g&é&%ﬁ%&gf@‘ahﬁtcbﬁnﬁxtws gbolﬁiﬁﬁgl ?ﬂeﬁéﬁ‘quVd&) and |
poiy\gpy@yrgcgifi%t(%\gz’s. ﬁgyv&y‘pgréo%%iﬁzlf’\gﬁl Vi’/h%?l is gisogc‘?l?\xnpas povidone or povidonum,

range rom about 3
is a Hombpdlyrbe obdednyt-pylrotRiinazrone;, freicaly ﬁﬁ@w-aam%@ca’@éwm Byy|ohgbout 1x 10710
2ol k 907 atlost 235018 & dokut@X0eE, oPaboutl0610* fmbutg un 0f. Polyvinylpyrrolidone is

obtal ned from natural sources, but synthetic

derivatives are also avail abl e, including guar

acetate, guar phthal ate, guar acetate phthal ate,

oxi di zed guar gum and sodi um car boxynet hyl guar.

Guar gumis available in 35 various particles sizes
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alternating a (1->3) and [3 (1->4) glycosidic bonds.
There exist at |east three types of carregeenan,
20known as 2, -carrageenan, 1-carrageenan, and

X-carrageenan, which differ in the anounts f :
wesgewgios2arid 3, 6- anhydr ogal act opyr anose noi eti éﬂﬁﬁ&Mﬁ&ﬁﬁ
Lanbda- carrageenan is a nonggelling polyner whi ch

cont ai ns about 35% sul fate | nd
available from BAGR HYSF B HPeEBS Bhgpfie gt fpn g iy Fpht pB e e
PLASOENE®NEolpalyatette Wi Achis a bomerolygierds @1[]1! agag-:% icallythaving a molecutar
Welghgﬁ&l@ gf ek SEQURS oPY Wk 90108 2Bste@BPHE toBPREight 6-PVAC and PVP, the matrix

alactose noi e arra o
formingsapd fngy pqp@ﬂnﬁe qm ﬂ)ﬁ& t") te ab%l?g(glf Af %ﬁte E&H ?t!)q%t ps) A, to abclut
90% BV ACHy waigetdn atguiiols viorelrout AP As oM walgirrtsfrogbamvt 65%dp about €0%
PVAc%g Lv%@ﬁtefm%féb%nt 750 t@&ﬂoﬁﬁeobalpwe,-lbg bigit/s fral @bdut 8089ob6ut 90% PVAG

by wejght- én ngecst 3 ef.atg)a e %gigqgat {) %g?efm&tsi 0%ME 'al!)cﬁrpééa/o PVAcby

ague
weight, ®hsgdioh itrteyqtalamihi\nf Bwassanﬂ;?\fﬁhéﬁs ‘éﬁ@i'ég"’wg pEeRs %‘fa?%bi?cfmm _

BASFGRAHer 2Bt Al LIDDNEHE; Whh pobamblyan BOdE (wiv)exttne atheixture of
namgs GELCARIN(r) VI SCARI NO and SEASPENO. O her

Pw“ﬁ@&? P 5%P% char i des i ncl ude cel | ul osic derivatives

The phgBFUREHCBTOR IR TSR reE ST B oD A el Ro s e eme

suggdd®, WEewalinG gt bissolbsidretei o thedsistic Awidiwhightagsss dhetsoli! dosage form to

expar%el‘% g]% Qs xﬁa)péi’é&'rmﬁérﬁe t}'le@ﬁjglf'géégg rdid¥SRr Baiiple Greatiiedhatrels or by

. fome%tFyrg@gglio%L gwﬂ@gﬁgeﬁ%m%vﬁe sglbae or le%mglé m%‘iier C%O\J.\@éﬂﬁ‘g{ a%;ent may

comptiseoaboBtietn mlodut 5L oftier @am@g@.ﬁ?ﬁl gmgpogsl‘@ﬂm by wglgptl %Hoats‘l Oéa to about 70%
of the%'ah‘r%élﬁcél E&ﬁdégkﬁon% &b@nﬁ/aﬁb&y hme kd ab@e% OfMCphaanateirtics!

' compeaﬁlo&g;%yﬁxgbthw rg?qlf{;gnﬁsiegl {1 s‘rweﬂi% tE:Xrlnﬁr%la LisHuO$% 10 GBEat 5% of the

pharrhecentoatyemnprpltiombydiaht Epat 38 ozt 8¢ pHhg pYRaACE Hige! composilion by
welglh)’cﬁl BELGY S 2B B5%h 6Ethd pHammedics catisitiercyiweighie;
hydr oxypr opyl net-hyl cel'l ul ose pht hal ate (HPMCP);

Use W%zﬁé%@én‘t’m@@% % frRbd RnRE8 zﬁé@&ﬂ%&ﬁayrrohdm -2-one, which are known

as crqapyagwg)}@ Fﬂ-’cgwdeéqrp &[ogéﬁw %ri%otvg gnd @vu‘? Ep%[y%ﬁ%@ % (PVPP).
Crosoydomsyyicipyd ingdublelicedtenidre g@tl@{:&eeffom @SWer the trade names
KOL Q@lﬁ/(%%@ %%ﬁ&QTédﬂéég@@émﬁép uid2r thp i dealkambePOLYPLASDONE® XL

ypropyl met hyl cel | ul ose acetate

- and RQLYEPLASRQN S); hydroxypropylnethylcellubse
acetate trinmellitate (HPMCAT); ro
In adtitienytp ap@opnﬁwwalt%ﬁ%velllewq&a ﬁﬁ@%ﬁf ?’iYPI 83%%'8 Is also

knowh =8 &ﬂﬂlré&@aﬁ@b&lyox%iyleué dk@eﬂl&lemmx@eﬁ)cﬁe hethepolymgrgafgihylene oxide,
typlo.‘imfriﬁaéfqglc er{l&%éu%l(s\@%@;{ ﬁ\ﬁ\@to?aﬂ?)m el Atibo@@lxl 107 @SBode Rt gftteabout

tate t
1 1o P pbYRe R aATe SUgp Ed SH S5 R 1 BUE o W E e ae
comrpditifiglaadileble 8a@h UoboSabige wp‘leoﬁgtr@etnplmﬁﬁpi_ﬁ’(?@ éNhen used in conjunction
with %%oéd&ln?&l%,rtﬁé' b¥b %@a]ﬂfrcbﬁﬁ'lsleé it oo Bbodk 859% 6r from about 10% to

about gqfﬁpfﬁwﬁﬁélglg%@s g?n tglu e%lhp g*dytﬁreetﬁg'slpgxﬂfon@\@?fcél@ kalarf';r‘pns:es from

abous tE%h torab GNVB5Yray frdneatwbt 2904 e godqut 1t MF"@@%%F"W%‘%‘"O" by weight.
trade nanes AQUALON@ and BLONASE(r) in various grades

In add@&ed a%tr&ﬂtﬁrhln@a@erﬁ e endinglagniptbe ()Imrlgaceuta:blcqgmp@;it‘wn ey

opt[ﬂg%lﬁ mglu&e i é I!%g é}&%\&] F\{M% ﬂ?ﬁlﬁé@l (&3 %ﬁ&st) e 'dQl@ réMast Biracteristics of the

dosageor| GeingSoRTie MIde THEERFIWEF? EY%%‘%PMC'”“SPW‘W”'C and nafurally

occufih bolyraaethal=a) typibajid paxly stlibid (ege Bligbyssbl¢ pqgggmngly soluble) in water.

WheEX 9B W RY Pﬁ%%allhrﬁ LR e Q)/lscous mixture {i.e., viscosity greater than water) that
nme

retarMIiE’lg% g{tgg FW‘W glfiﬁlj%ngﬁje é\ %x’tendmg the time: for drug release from
hydr oxyet hyl net hYl cel | ul ose; hydroxyet hyl cel | ul ose
acet ate; hydroxyethyl et hyl cel | ul ose; and m xtures
t hereof. The nonionic cellulosics are available from
a variety of commercial sources. For exanple, MC nay
be obtained fromthe Dow Chem cal Conpany under the
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decreased friability, and so on. Representative

di l uents include nonosacchari des, disacchari des,

pol yhydric al cohols, and m xtures thereof, such as

dextrose, |actose nDnohydrate spray- drled | acto
WOEMeZL052125PCT/ | B2006/ 00S063 - 13- rronohyHFHi[%?““’“"f“’ﬁ-"

anhydrous | actose, sucrose, . mannitol, spray-dried

mannitol, xylitol, and sorbitol . t her usef ul o

the debiaba femt, SThagsfligrgért tyeically ecrrmsiﬁésﬁém 3PpIf; 8% iR iy} e from about 5% to

abou %r &'l?mm%grﬂ 84,34 hHduiZzee, & e hhdimadiutiativonssitoabased on weight. Useful
ge[hng@g&n @g? ﬁ%ﬁ?h dr O S&CCH’I&[‘%L&&(!) "l‘)mﬁphos phate, and

par e e drug product t he
conponents of the phar maceutl cal sition i@[e%eas

~ Carbaryqes @ral pq:ryhc@pl? polymessvueh qj%?r?ﬁmnlgd dwﬂ?&&@gcr%sg r%)r a

penaertﬁntél%ﬁdJér’é Ikﬁlgmrvheﬁjuy as tamosyregteintd, polyasnfirrcideand qqrbaxyvmyi
polynﬁ)eas %Sarbo%e% hgveq’ rom! o \IY:( bitisg4ad al:ﬁ)h'trﬁa%)caﬂ)@ﬁﬂgﬁéileé breblipbals xd have 9
numt@bﬁ@rqg@ @ogﬁ.gar melgwa ngPbPlH; qg gtgébouﬁ:p X1 (9 &%8{%‘9&% ﬂ’r@Xb B4 x 10°.

Carbéthdts e agilatirat RAAwNdeh the eceemdCBITAMERFang Eﬂ'ﬁ SiRep §"de*‘ the

- . di i Hd PEFuoEN@Xt rusi on granul ation, and
Umkp%me§% éid wi th the remai ning conponents.

: Repr%qentﬁ,lg)vr%rglolﬁ%f:%qgﬁde? ﬁ:clug?)yanpxgn % df, %hrﬁj bfYar Q\IJrﬁ needaictBiofa &nd

orm
carregoegIp s Bones pYFOBENSIRR] XATG" HYE rthécﬁ ‘Sgagﬁ"tkf‘%‘"{j‘ % §amsygar gum; is a
polysdidhbiRie thavind Mié&&meght ane) of dleul 2 k8’ Freypolymer is cornprlsed of a primary

' chauboggij ucg%t rlncy letp ad rnkec? %ﬁ&o&&c lgmﬁse a@*l:v@fh@'trﬁlﬂcchande snde chains,

or to bl endi ng sedofaB—D-
whiciodre atm@hwnpmmmsglmw@@sesw@ﬁs b§a°§ etiged %%a'BF i ot

' g[u.:tﬂ':%1 rid deld oy \Hﬁhthhs link&) tB & ﬂﬁﬁxﬁwnbétﬁmﬁidﬂjﬂa{d alfoHympnrEde biety via (1-54)

and %ﬁ%bé@?@gé@&%ﬁ% éﬁggc%?%o nﬁ)— %8% gﬁgf&gg Ililléég Echﬁé pnmary chain via a
(1->F GFcaridRibs kg iaomjaify ofithy tdnhleal (ﬂrfhtganrmgq meigtigs areyinked to pyruvate
molege El(glhtﬁléq g{ﬂE‘n is %L&li]ﬂ( BQparé@is%edaﬂlﬁﬂ; pot=a8bietor Mclunﬁt gkt anddg available in -

SC
vanoasr gr@q!qqag\ﬂ ‘ffeé%’h'i’ﬂ ec,gce? igci,m g? ge]co undeg 1 ﬁaéig S?rgtas KELTROL@ and
XANSERALA, frdfn Rbsdtenander tlQ&;tdadp narﬁ@lﬁiﬁtﬁ@l@gh@ a‘pﬁ 301’58,. e}{@réje%td:ompany, Inc.

‘Eré%nféfVAﬁﬁﬂN@HCy (20th ed., 2000); H A
und %Qbéfhan et al. (ed.), Phar maceut i cal Dosage For ns:

S, | a: 8] T &Jﬂ’l
'"“"Q:WR'Rh is glsp f“l’( i a%iaf?&ﬁ%g? Sﬁ%%)ac eﬁ??cg f?é;wdct i on§ sic bond
polyshecharidss ggypnsgﬁbcp_f agqea(' glggqgfp DTfHJé 0%1391 —>1 glycos: ic bonds,

which BNBSH felnPbtdSwithRGRbRMAME0kE eTI&nnhnibe'ng Rdruttosegowidties way range from
2 to fxq,?ﬁtt ﬁg b\é\/ﬁ ﬁncaII{l (o as tfr%&ta%ﬂﬁt B%hozaggl?t%b I in@ink bidiadaiaM@trérh Bensus

dosage form may have
OpeathWwp@rt@ﬁ@d‘F Fﬁ’:*l‘elfd%émﬁ\ - or oval -shaped tablets
defined by a pair of circular or elliptical convex or
GuauB@hiciSis bkakresm ah b gaa@ommgwaéamwn@la@leﬁﬁswm%%vdff’w"mda'

poly%:%%h@erﬂa\nﬂé L Yo el:tﬂatr vJe%h 1 of%HdS(ft agap®. muhiygeriatensghisgied a linear
cha1h@fﬁg:§@ﬁta{ols§ gufugtie)s hrtlkg ? Oﬁldlﬁ by taffi'cgl%gﬁé monosaccharlde side

ave roun
chaufm@mgﬁ@e Sf @D@aﬁﬁt@sedmﬁetlaelmkwo @ewcppywow%'ﬁs B\f{']—)G) glycosidic
bom%u E?ar |<g}%+ [é';l gﬂin%@?m% AR Zq(aﬁctgse, mdidiibSGHAbR Sy ranges from about 1:1.4

S, pentagons, et.c r
to ahpuiRedder ngwgtaaﬁ F‘P'SFH‘%? WF‘P%&'S Sty st 10 * acég‘*’r off{ § obtained
sromGlutanshukea | butdyatpetd deaatiest sreleboiaviiatie inckiginggyas a¢etq§er guar phthalate,

guarcﬁc:%té_ggtgél%,go%’g:z%%ﬂ% %‘d aR@¥ddRieh c@ﬂfo@rﬂeﬂﬁ doBr. &uat Qi i€ abailable in

: e

iR o NS e L by T 851l hab uncer e
rad®¥antte SIBYPROEf GlraeardddEYARODGH: by sone corrbl nati on of

t hese mechani sns. For retention via size exclusion

al one, the dosage form expands to a size that

prevents it fromexiting the stomach through the

pyl orus. Since 30the average di aneter of the pylorus

in an adult is about 13 mm the size of the dosage

formfoll ow ng expansi on would range from about 13 mm

to about 20 mmor larger, fromabout 15 mmto about
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t he stomach appear to minimze variability anong
patients. 10Because eating del ays gastric enptying
and sl eeping decreases O notility, the dosage form

may be admi nistered once daily after a neal_or f
whemvosm2y e. g., wthin about one hour of sl e’é(g‘ﬂ.‘*g%’%ﬁ“
t ake advantage of both effegts and to further prolong

drug rel ease, the QD dosage form may he taken.after .
Chitosah & Knevat byrpevarieteinames ipcgind ﬁ'?ét"‘\"aé‘.r%‘.’r?%éqf e Pﬁgﬁanééx)’éihougr’%%”d”m’
deacegp‘?gd)chiﬁ,Eggac@hﬂ@§;a{g.@.é’f,@FZ@T\iﬁﬂémXng—"Ehc@egﬁﬂﬁ“‘bﬁdﬂﬁkﬁﬁﬂ‘ﬁ{’“

efore bedti or _taken HieLfaes.er ine).
ahcomBET. e AW BECRRR Bt e BT E e POGLAER Siiconyranceanin)
Chitoskh 8t a0 bf splrinly iatet-salublsrpobrepceiandes eXpRliseq ¢ orovmes ot iD-
g[uco%aﬁ-“?rl%sahd m&@%mbcﬁsmﬁiﬁ@ wﬁibﬂ&g Qfe?érgcﬁbydﬂsmﬁﬁmnm S:{pqumerizaﬁon

ol ['ow ng expansi on e about. r afi
of chiigyf hQ@ﬁ?ngFrdeffé’FyfaB%ﬂ angﬁépo%ﬁeazgggg\'g" crﬁs}rnnqgac | [éc\g/rgg a dbébg?latlon
of abit SBEIe-gBdatet endGuikertdveregs molerylguiveigivR A PbquhT 10" tyahout igig are
typicaﬁ he steady-state Chita of a correspondi ng i nmedi ate

rel ease fornmulation of the APl that is taken two- or

three-tjnes daily..LJ i ot £ sk Bl , b flour.
o e e
cerat@Genyrabhasbiresrimg logust 252N PHBENY R I8 REFY G RSN G .
galacloR@nraR ft RIcOMpriabd 6 grimaty chain digkemarinaes maetiet fitkedbyt ({1 pé kglycosidic

daily. An | R formul ation.contajni : ;
g TR A e B e
fourthay @fteNymastopehoes tnaiety bEZ(ie) gicosiBishpnds. hemYiFAlanien Hiw) of
Cerat?ﬁg gno %ﬂg?etfﬁ)ﬁ{jébbﬁtﬂa@ ®* Ehdt ok 16feau s s2xiBblpb/vatiqus particiesizes from

atlon c i.ni regabal i n, which
R e e

Carr;éggg&% ;taéegowvxm %khg%qﬁéxéécﬁaréaé mo%%g@g, i§y E}gq%%glloid
polysh@hindb abrh@Beaaniy af pm'tasgum,ppr.dilga,b:aibipm,. RENERUN. @EPPGNIUM sulfate_
ach St told oS- A6 §—b%3g¥to§e%€m@%. Ghe piratse Roiptisareliinked by
:i:r%imﬁﬁ?grg%gpzyg%;%%d h%te%%tl%t Igg\%t %‘eeﬁﬁ:%g Lﬁ cgrrggeenan,
knowrg %g-lcéﬁa@@éiﬁﬁl IIC&T@EIiahJ dnd iicatdgeanan,vdich diﬁ'gl?ih ?hiegrnrg@?ssof suffate ester
Unl ess Qiherw se. ndhca LieagbHah QW a8 gRiIGRRHMESich
and %&@%&%%Eﬂc‘%p%nggﬁPg@’éf%ugﬁﬁbg gg‘ﬁaé’ éé,ﬁ,g{(‘? o%,gg 'Ir@qﬁi ies; 1zcarrageenan
contattissbalt 5% evifpte estgeorpynsgy Weiohjed 33.6-aHydragrlaciops MPIpY? ’ofc: . -
i RFi@eakina shaat F2andittite asterfgrdupsiey, weaRiRUBJIRBODERY 3.6-
- g%@@ségﬁu-% q\il ihe dgmrlil'gieer%) Y éon{pgrlaﬁ\@@%goﬁgﬁp(ﬂé.gﬁé&ﬁc, britile or firm)
oo LS P hcu B S 53 P L
fii Nhidticondaingabgut b % ctlfain 8lSh b 3,6~
21?&2;:?;&6;;%9 mdislidad carrddebhafmpabirble sn 2nufbarid bedds kased on gelling fype,
Appar atus 3 L1ecl Bl A% LNE\8 Ean beMptfidd A6 FMC Corporation
a‘*”“"8‘[3)"|Oe‘°‘rc’[i!'gI o a&?.‘"&‘iﬁ’s'r% megﬁgédegg%ﬁ M%%g%%ﬁ vely. Sanpl es of
undet fhe trddies@meﬁlﬁﬁb@ﬁFgH@e‘ﬂ?'%‘%’ ®@zpg S Ppical Iy taken at
1, 2, 4, 6, 9, 12, 16, and 24 hours and are anal yzed
OthetiGdeRgpdifRhGhatiackeincitdeeelutrisic deiivaiyes whiel exhisih aguepis|spipility over &t leasta
porﬁ&oc[fﬁu%nﬁt—l y 9%#010 '%/%glgallﬁé\?éép ﬂisc/ﬁuruglawm&s Pudingadelibridable shd@pionizable
oaep nclad Shiini e copol
cellulpgigpolypars WHF'“Q/\E%%?H@Q %erfi Qe?]%{e(?%$ gr\?cv?ersget? g:ﬁ)l ekl n(;:[ copolymers
therdof) jnelatingsv-catiddeneric2ghdnon-assHe’|IP8YHREse conposi ti on:
0.05 M sul fonic acid/ hexane and 2 nL Et3N;, pH ]
ExerfSHrihi6 GeitiBsiSpolyndrd ihcl@istchibplyosiicallilesedEME} dNis sodium or calcium

880: 130) ; | ~E s ose
saits'(%%Oé%e%g?c}élwrogﬁgégi?gmo hyt%ﬂﬁ@i@@bﬁ@%w@dﬁ@i THyizellul

the dru r.0
acet#te plpalasei My PREMEBYIFd PGS Hrtke “%"ﬁ'q‘&%t"’év.%%’@'ﬁe%‘*“‘%‘ase
phthgiia@ WWﬁ)mdmaqbi@ylh&tmlamlp!pwugqinate@g\{d@ypgowlulose acetate phthalate
: saamplesrois)tyarodibrgyipetogtstitiose acetate

‘HP%%HQJF%@%‘@%@@%ﬁ%ﬁﬁ awn fsom t tzeﬂydi ?gol ution nedi a

and their dinmensions neasured using calipers. DRUG

PRODUCT RIA DI TY Sanpl es of the drug product are

placed in a USP Apparatus' 2 (paddl es) containing 0.06

N HCI aq 10 dissolution nedia. Sanples of the drug

product are periodically withdrawn and their rigidity
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 phihaidld QrRMGEP) kmydran@rqmmﬁﬂaﬂq:el!@!%laéqtat&étfca'ﬂ%’%

25 coarse bl end was subsequently mixed in the
TURBULA(r) mxer for an additional 4 mnutes to
obtain a final blend. Each of the final blends was
conpacted in a CARVER(r) Press using a conpression

- wé emwes2ofs 3000 pounds (EXAMPLES Ito 5) or 208f0"Palige e
(EXAVPLES 6 toll) and a dwel] time of 0.1 mn,

resulting in tablets with average hardq%ﬁv? & | ues of
G 3’ and
hydro &réyléeﬁx%@ aLdime hiheniERIHRODET ) Ofydibkeropyeatupset iutyrate phihalate;

carbo%@@(}gﬁqusqlﬂlj_lt Q 5@ g%:gog%glasg célﬂﬁ%eﬁ%?ﬁﬁg[gft@:(@@ methylceilu!ose
acetablpameiata;g;equh ac;qtf;@e fgmp,igtpte gg&T) Fﬂa acet erepl%gaiﬁ colrutoge acetate
.sopm%QQtZ/ BRAok2 oGS OBO6B prabnate EXANRIGESIalpsehytyple
tnmell(taf%@ng T:%mhere 'l(}nﬁc‘%@lﬁdc@lf: pbl?rﬁé?é %Qﬁéﬂa@@ﬁ&tﬁ nihedrUs @smmercial

suppl‘EﬁBE@xmo% ?)Iéqnaé Re lg'ﬂge%gropﬁ ieg{)l%ef J(hg ﬂ'gée naEBg
AQUAQ_@@ b BLansmmp Gaiotzs gmdes beged gn partieR Rize %Qegﬁ?%%gr, abput 0.7 to

y bofRAFRH bl G eRRAhiRabdsE uNPRI TOLO 888 in
about} z)g}x ru ermglréghu at or . 5W)]thgt he exception of
magnesi um st ear

Exenw@wénogprgﬁ@gldoswsmﬁ:ﬁ?%rg&ﬁ% Llrﬂ% @)getkﬂgélﬁksé(@g?gg(ﬁ&ggmw celluiose
(HECH; hydroxdpropyivelissh Kfﬁﬁﬂéwdmwroaﬂ@ﬁgylefgulwz% @ Magnesi um
hy droi;‘rp%hﬁieng%l %lﬁlomatﬁfi {itmfommlmthﬁn%@lumgea @ﬁfﬂ@ég{u@sg aestate;

L SorfhiccBRioYd4rs BeMEbId EBdnNgvariety of
hydroay %ﬁl}j lrl}l%ﬁ gnc} lglxﬁj Fth%%@t ggr or >
comrmﬁ epsat Fof exdnpie) MCrnayhe Ovalﬁ?%ff?gbt 8 "i‘l\@gnm'%aé Gopany upder the
trade4\arma DIE*T#@CEI@ R éhith Ragatiolt2A|5%3b elredt 3 1BHe melhexyIIFRIPS PR Al

hiateRukOIRgeHq¢ fadXbame
anhy% uc:f&e m%ase gptugﬁﬁte%’ LSk taflel B
KLUGEH! 1@\@:@@3 95??3?;&0‘-‘@3 by (@2 gﬁo PET cé'HgF) h%bM% ln@%&f fak weights
ranglﬁwﬁonﬂ&c@nmemﬂmﬁbbutmm OBWV\HIQ'*E?B"G@ bephtained fpra Heroules under the trade
namey %P m?!\.flﬁc;u@g%{jmg dness, wfH, abanidtHH20 hiyingarmdecalar war:ghts
nom n a wel

rangmgg{B}_nEat@utsq%'\l,gg o 3231 ﬁ) H\z Q%PMC]TB%G bg??%b@@ ﬂiércﬁl@s R rthbe ,
tradelnaine BEBEQEL®h various maﬁesrw egMB a3 NPt MR AoME i 2n P 874) base

on aci[éﬁlsﬁlsgosﬁ Qer‘ﬁ'rohﬁﬁé BOW (fh@fnI&HtOoﬂﬁar@&nd&rﬁMamM&ﬂ-lOCEL@ in various

b b % methoxy -
o555 K Al A 5 e

and Z:@dtcayplwoxm[pggngyprqg@c% uﬁtgg.gd Q¥ Jiespe chive
conpositions of | aboratory-scale batches (up to kg)

The Wéhﬁd&e&@ﬂtcannﬁbsmblegabaitmn'alim:ndud@mqs i regig glbrlcq:gg’ggmglcin frd it various

procesmaw%ggg ﬁtgua‘fntf] ag@ﬁ&\eﬁ%leﬁdzﬁéﬁ}@ﬁdb@ﬂn@fvvﬁdn hessent A IBSicards typically

t I 20 t Able
comeog e PR P I ARRES e i
Repi@sihtaiABltiticdrs istioiedal, stoadanoRor AT S45. BONSCEBR 5P

mag %@ﬁﬁ% aRd BttUGdpatd; SloaRR eﬂéml:htﬁJdﬁh@ pplgsdyéthydens stearate, glyceryl
2

mongsiearate, JcId ggpg%@qtﬁgﬁﬂ%@%%h%%ﬁ@ %? @éMﬁ’RI’TUL@ I'which is

availbitle frinXGhRiidss@ chvasdiph @pgysg@t%yyq;q:g@ﬂﬁ?qﬂfggtpqﬂe %+ %grﬁrglvoﬂ
poloﬁa?n%lrse(t:o&@ﬁ@%%e&ﬁ rRe%aPnd TRggiess axive; beyattatese plycoa sodium chioride,

Eﬁgﬁ‘g X bl ender for 15 minutes. Magnesium stearate
ger? E% through a #30 25standard sieve and was

conbl ned with the contents of the V-bl
The glmmgﬂeattcal'[cﬁt@p?%@f] may H\@Iu% ciiijeg ch%ﬂsegﬁds vv%g mglﬁégr:rﬁérg Qhfth compnseh
fromEb¥@ 0% 16 abdue30¥: dil tendewposdition baweighidPiuedh arY m:.rﬁ\fﬂ lneélgw pl@ractens cs
of th3 ?ﬁﬁhﬁﬁ%& §T&@ o oR Athing EBRpdneMdleniiheiid taidsinganiprayssignice the

physcqa“ggﬁeﬁleap%tﬁté{?t; %t aﬁlr@ﬁsfs U%E@% in%reg%e%%@&emgﬁg}?‘th or hardness,

deciégiat! riabilty 304 84 orh. amyesaﬂ@ilwad*tuwt%mejv@ @%ﬁﬁéﬁf‘aﬂﬁﬁ%ﬂsmﬁ”m
polyés%ng gl@é‘nolsxar\g nHAREs thEeHHQGN acdepiraie pidnse Go0dhdate] spradried lactose
or di anond- shaped tooling, an average tabl et
har dness of 308.6 kp was obtained for 10 tablets at a
pre-conpression force setting of about 2.1 kN and a
| ower mai n conpression setting of about 36 kN. For
triangl e-shaped tooling, an average tabl et hardness
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10t he tabl ets had an average (n=10) hardness of 12.1
kp and exhibited a 0.07% weight loss in friability
testing. EXAMPLE 31 TABLE 15 shows si nul at ed
steady-state mnimum (Crow) and maxi nrum ( Owo I

wg@angestiasat i ons of pregabalin, as well as ti‘n)'ﬁ(él)"iBgm%?f'%%m
(tmw), for QD pharmaceutical conpositions that

contain 600 ng of 15pregabalin. The conpositions
monohydstatel aewdrpys lacipee. SHEPRFCRATE SP@V*Q”%I”%‘?‘[‘T’E ?‘a't"ﬁ’ 31735 i e
useful 3D 4G intoderhicdbgsaaing bélbiosd, b, prepelatinizgd stgrch, Fiiydregs calcium

r 16 hour - riL-SoRaRY thasss, TABLE 15 al so
phos"@%\ﬁghygfogsa%?ﬁgﬂ?h@g%}%éb%rﬁaneters for an IR

h Ceal . > . -
To pregargrgggigq%u;ﬁéq;% tEq(a:] 8‘7{ %g%\ ;og{ﬁﬁ\%ngagég%gécnl%?%g%gﬂgﬁﬁ typu.:ally dry
blendeiugif, atd..anecons Beisias dtle tultnd@Exide Eayeseushii RIPRTRY g2 press to
yield i!ibgﬁdﬁa' (S GhsSldes $abikth)l T8 infbird¥E bloBudpriandgetedly, ite c2@FUBhIE may be

16. I n addition he PK s L Eord 5 th
Comb'&@s"’lﬂ‘ﬁ@@“‘%ﬁ i St?gﬁ' ilt-;cxrti gxagwgaf %%ﬁrﬁy%glg%@g%% %vifhéc}%ﬁ i rs 2 the
companenta by 8.gi. fluid best asexvaiehorpRatieh apd ?‘?’b‘tﬂenﬁgﬁ’ﬂ‘ﬁﬂ TEBEMER)
compdri@hits E&ifilary! tAIARINh9 B fit2ry biéreled witredne ef e triatyig forming agents, while

absorption tj ' o - Y B AESlike, b
other %@@P%ﬁu%has Vﬁ"‘%ﬁ?ﬂ(ﬂ?\l&?@?’%??{%d aS%rerrgl ,Pﬂ{éﬁ%ét&ﬂ?’l?&;e iy Il1 g may be f
subsegesobrRME SANE POROTB PlepdRg RBFERS of S PO HIgpdpg he ormere ©
the cofrpERERAGInAYbY Sizéd by sc@pninge millng or xth. Ol preptre therfinplisieug) pergast. the
'comprﬂesgs[r:e):tg Pg%gr? Eorrﬁéjrﬁaygjr@ér %r g.n%e‘? Blobdaging, SuchlaBbdlistind, Godtiig and the like. For

I on; the effect of . ' . .

a dicyrien h beT) o sEbts Bendg, i o FsphE Sl fung, and v i
as weD bs Midshriftiood ateriatiod tewitueser, PrepatnosHRrqoets, sghHA M &ennaro (ed.),
Remi ?H&Téc ct;e_f &B%&&Q@Pﬁ%ﬁa@@%ﬂw @hQM);wAg;ﬁmmawméL (ed.),

- ormul ations, e . .
Phamgegpudil Doede A ST Tk Lol nd Ky el of R Parn,
Handbdok ef Bhathercewing Gramistianafieaineloaxd Voot 1db¥48t pt i on so t hat

the sinulations may underestimate the delay in Um \
The pASTAQLREL aipustiontidiBgeses uhdis ardrbedikBh BvdlBr axpandwieadt confacts the

2R ENEASS | Ri: 06 b} Rshehy thapd) aR@ihBudes disk-
Lk e AR e T
or ovgrghapat ebletsdaingd Ry paYePt BESURCE SYRFCR SENVE* TP Er " T ndeed,
conndRtéd by Bdbrahicns Subsantially @ lakss syéace. ophgcoahaned (g BE9ViAGy
quad:3hgutdr, nbiMheBAGbn&Xdk, it @hich fav@roliided 2orhars B agek and. are
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17, 18, 19 or 20 hours). The dosage form is typically retained in the subject’s stomach for a period of
time that ranges from about 3 hotirs to about 11 hours (3 < iz < 11), from about 6 hours to about 14 hours
(6 < iz < 14), or from about 8 hours {0 about 14 hours (8 < 1g < 14}, and it releases pregabalin over a

~ period of fime that ranges from about 12 hours fo about 16 hours (12 < tg < 16) from about 12 hours to

about 18 hours {12 < tg < 18), from about 12 hours fo about 20 hours (12 <fgp < < 20), from about 14
hours to about 20 hours {14 < iy < 20), or from about 16 hours to about 20 hours (16 <fe < 20). As
described in the PK simulations in the Examples below, QD dosage forms that release pregabalin over a
period of fime that is about 4 hours to about 6 hours longer than the time the dosage form is retained in

the stomach appear to minimize variability among patients.

Because eating delays gastric emptying and sleeping decreases G motility, the dosage form may be
administered once daily after a meal or before bedtime (e.g., within about one hour of sleep). To take
advantage of both effects and fo further prolong drug release, the QD dosage form may be taken after
the last meal before bedtime (e.g., after an evening meal). For Qb dosage forms taken with a meal or
taken before bedtime or taken with a meal and before bedtime, the dosage form may be retained in the
stomach with little or no size expansion. In such cases, for example, the size of the dosage form

following expansion may be about 8 mm or more.

During any 24-hour period, the QD dosage form achieves a steady-state Cuax that is about equal to or
less than the steady-state Cyax of a corresponding immediate release formulation of the API that is taken
two- or three-times daily. Likewise, the QD formulation ldeally achieves a steady-state Cuin that is about
equal to or greater than the steady-state Cum of the IR formulation that i is taken two- or three-times daily.
An IR formulation containing 300 mg of pregabalin, which is taken twice daily, exhibits an average
steady-state Cuax of about 8.9 pg/ml and an average steady-state Cyn of about 2.8 pg/mL, and an IR
formulation containing 150 mg of pregabalin, which is taken twice daily, exhibits an average steady-state
Cuax of about 4.4 pg/mL and an average steady-state Cy of about 1.4 pg/mL. A QD formulation
containing pregabalin would ideally achieve an average steady sate Cyax of about & pg/ml or less and

an averagé steady-state Cyyy of about 0.7 ug/mlL or greater.
EXAMPLES

The following examples are intended to be Husirative and non-imiting. Unless otherwise indicated, the

following procedures are used to measure drug release (agueous dissolution), swelling, rigidity, and

stability of the drug product as a function of time.
DRUG PRODUCT DISSOLUTION

The amount of API released from drug product samples immersed in aqueous dissolution media (0.06 N
HCl or 0.5 M acetate buffer) at 37°C is measured using a USP Apparatus 2 (paddles) or Apparatus 3
{reciprocating cylinder), which are operated at 50 rpm or 5 dpm, respeciively. Samples of the dissolution
media (1 mL) are typically taken at 1, 2, 4,86, 9, 12, 18, and 24 hours and are analyzed using HPLC

under the following conditions: column: Zorbax SB-CN, 150 mm x 4.6 mm, 5 pm particle size; column
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temperature: 23°C; detector wavelength: 210 nm; flow rate 1mL/min; injection volume: 25 ulL; mobile
phase compositian: 0.05 M sulfonic acid/hexane and 2 mL. Et,N; pH adjusted to 3.1 with orthophosphoric
acid:ACN (880:130); run time: 8 min.

DRUG PRODUCT SWELLING

The increase in the size of the drug product as a function of time following immersion in 0.06 N HCl aq
dissolution media is carried out using a USP Apparaius 2 (paddles). Samples of the drug product are ’
periodically withdrawn from the dissolution media and their dimensions measured using calipers.

DRUG PRODUCT RIGIDITY

Samples of the drug product are placed in a USP Apparatus 2 (paddles) containing 0.06 N HCl ag
dissolution media. Sampies of the drug product are periodically withdrawn and their rigidity measured
using a texture analyzer (TA 132) with the following seftings: 5 kg load cell; TA-8 1/4” ball probe; 0.5 9
trigger force; 0.2 mms test speed; 10 pointsfs acquisition rate; 10 mm distance.

DRUG PRODUCT STABILITY

Stability testing is carried out by placing samples of the drug product in open HDPE bottles or induction-
sealed HDPE bottles, which are stored at 40°C and 75% relative humidity. Samples of the drug product
are pulled at various time intervals—e.g., at 2 weeks for initial screening and at 3 weeks, 6 weeks, oF 3

months for subsequent testiﬁg——and analyzed for pregabalin content (%, wiw} and lactam content (%,

weight of lactam/initial weight of pregabalin) using HPLC.

EXAMPLES 110 11

TABLES 2 and 3 show compositions af laboratory-scale batches (25 g) containing pregabalin and
various excipients; TABLES 4 and 5 show results of drug release as a function of time. For each of the
formulations, drug product was prepared by blending all of the tablet components except for magnesium
stearate in a TURBULA® mixer for about 15 minutes. Magnesium stearate was passed through a #20
standard sieve and combined with the contents of the TURBULA® mixer using a spatula. The resuting
coarse blend was subsequently mixed in the TU RBULA® mixer for an additional 4 minutes to obtain a
final blend. Each of the final blends was compacted ina CARVER® Press using a compression force of
3000 pounds (EXAMPLES 1 to 5) or 2000 pounds (EXAMPLES 6 to 11) and a dwell time of 0.1 min,
resulting in tablets with average hardness values of about 30 kp and nominal tablet weights of 1 g and
1.125 g, respectively. For some of the formulations (EXAMPLES 1 to 5), pregabalin was coated with
COMPRITOL® 888 by high-shear granulation prior to blending with the other excipients.
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EXAMPLES 12 to 14

TABLE 6 shows compositions of laboratory-scale batches (100 g} which contain pregabalin and
excipients, and TABLE 7 shows drug release as a function of ime. For each of the compositions, drug -
product was prepared by first combining pregabalin with COMPRITOL® 888 in an extruder-granulator.
With the excepfion of magnesium steéréte, the remaining tablet components were blended with the
resulting pregabalin granules in a1 -pint V-blender for about 15 minutes. Magnesium stearate was
passed through a #20 standard sieve and was combined with the contents of the V-blender using a
spatula. The resulting coarse blend was subsequently mixed in the V-blender for an additional 4 minutes
to obtain a final blend. Each of the final blends was compressed using a simulated KORSCH® XL 400
préss (i.e., PRESSTER® Compaction Simulator) employing an average compression force of about

21 kN and average dwell time of 12 msec. The tablets displayed an average hardness of about 20 kp

and a nominal tablet weight of about 1 g.
EXAMPLES 15 to 23

TABLE 8 shows compositions of laboratory-scale baiches which contain pregabalin and excipients;
TABLE @ shows lactam formation as a function of fime. Each of the formulations was made using a
process similar to that described above in EXAMPLES 12 to 14.

EXAMPLES 24 to 30

TABLE 10 shows compositions of laboratory-scale batches (up to 4 kg) which contain pregabalin and
excipients; TABLE 11 shows drug release as a function of time; TABLES 12 and 13 show tabiet swelling
and changes in tablet rigidity following immersion in an agueous solution; and TABLE 14 shows lactam
formation as a function of ime. Drug products for some of the compositions (EXAMPLES 25 to 20) were
made using processes simitar to those described in EXAMPLES 1210 14.

Drug product for EXAMPLE 24 was prepared by blending all of the tablet components except magnesium
stearate in a 16-quart V-blender for 15 minutes. Magnesium stearate was passed through a #30
standard sieve and was combined with the contents of the V-blender using a spatula. The resuliing
coarse blend was subsequently mixed in the V-blender for an additional 5 minutes to obtain & final blend.
The final blend was compressed in a MANESTY® Betapress using a diamond-shaped {(quadrilateral)
punch (0.6299" x 0.748", 0.0700" cup depth, 0.0040” land) and a triangle-shaped punch (0.8665" X
0.69086", 0.0600" cup depth, 0.0040" land). For diamond-shaped tooling, an average tablet hardness of
8.6 kp was obtained for 10 tablets at a pre-compression force setting of about 2.1 kN and a lower main
compression setting of about 36 kN. For triangle-shaped tooling, an average tablet hardness of 9.0 kp
was obtained for 10 tablets at a pre-compressidh force setting of about 2.2 kN and a lower main
compression setting of about 39.8 kN. The loss in weight upon friability testing was 0.3% for the.
diamond-shaped tablets and 0.2% for the triangle-shaped tablets, respeciively.
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Tablets prepared using the MANESTY@ Betapress (EXAMPLE 24) exhibited substan’ual!y lower tablet
hardness than those prepared in previous examples. As a resuti, the magnesium ‘stearate content of the
composition was reduced from 1% to 0.5% to :mpro(re tablet hardness (EXAMPLE 30). Drug product
was prepared in a manner sxmilar to EXAMPLE 24, except the batch size was reduced from 4 kg fo 2kg
and the blending time foi[owmg magnesium stearate addition was reduced to 4 minutes. The final blend
was compressed on the MANESTY® Betapress using the friangle tooling. At a pre-compression force
setting of 2.8 kN and lower main compression force setting of 41.5 kN, the tablets had an average (n=10}
hardness of 15.2 kp and exhibited 0% weight loss in friability testing. When the pre~-compression force
sefting and the lower main compression force setting were changed to 3.1 kN and 33.2 kN, respectively,
the tableis had an average (n=10) hardness of 12.1 kp and exhibited a 0.07% weight loss in friability
testing.

EXAMPLE 31

TABLE 15 shows simulated steady-state minimum (Cuw) and maximum (Cmax) plasma concentrations of
pregabalin, as well as time to Cuax {twax), for QD pharmaceutical compositions that contain 600 mg of
pregabalin. The compositions are retained in the stomach for iz = 3, 5,8, or 10 hours and have total
dissolution fimes 400 = 6, 8, 10, 12, or 16 hours. For comlparison purposes, TABLE 15 also shows
steady-state PK parameters for an IR pharmaceutical composition containing 300 mg of pregabalin which

is dosed twice daily.

The PK simulations are based on a QD dosage form having a normalized dissolution profile provided in
TABLE 16. In addition, the PK simulation shown in TABLE 15 assumes that (1) the pharmaceutical
composition remains in the stomach the specified time period (iz) for each simulation; (2) the total
effective absorption time (window) is 6 hours—the average absorption window for the small intestine and
the ascending portion of the colon of the fime in the stomach—plus tg; {3) the absorption rate in the lower
portion of the small intestine is similar to ‘the upper portion; and (4) the effect of taking the pharmaceutical
composition with food, at bedtime, or with food and at bedtime, has no effect on the absorpiion rate.

Food has been shown to delay tyax of IR formulations, but does not appear to affect the extent of drug
absorption. Sleep, however, will iikely decrease the rate of drug absorption so that the simulations may

underestimate the delay in fyax.

As noted above, the results in TABLE 15 are based on an average absorption window associated with an
IR formulation of 6 hours—PK profiles of individual pafients receiving the QD dosage couid differ.

Indeed, PK simulations for a QD dosage form containing 600 mg of pregabalin and exhibiting a toe of 12
hours and a 1 of 5 hours and in which i varies from 3.4 hours to 7.7 hours suggests that a tyg (or ta)
approximately 4 io 6 hours longér than tr reduces variability among subjects.

EXAMPLE 32

A single-dose pharmacokinetic study was performed to assess the performance of the QD formulation of
EXAMPLE 30. The QD dosage form was given (1}in the fasted state, (2) following a high fat breakfast
(morning treatment), and (3) following a high fat supper (evening treatment) in accordance with
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guidelines established by the U.S, Food and Drug Administration. See, U.S. Depariment of Health and
Hurman Services, Food and Drug Administration, Center for Drug Evaluation and Research, Guidance for
Industry, Food-Effect Bioavailability and Fed Bioequivalence Studies (December 2002). Here, “high-fat”
means that approximately‘SO percent of the fotal caloric content of the meal was derived from fat. The
pharmacokinetic results of these three treatments were compared fo the results obtained for an identical
dose (300 mg) of an immediate release formulation {capsule) comprised of pregabalin, lactose

monchydrate, maize starch, and talc.

Based on pregabalin Cuax and tyax values, peak exposure was lower and occurred later for all three QD
formulation reatments relative to the IR capsule, indicating a slower rate of absorption from the QD
formulation. Mean tyax for the QD formulation was about 4 hours for the fasted treatment, more than 2-
fold later than the mean tyax of 1.5 hours for the IR capsule. Following administration of a high-fat meal,
tyax for the QD formulation increased to approximately 410 hours {9.7 hours for the morming ireatment and
10.7 hours for evening treatment). Based on mean area under the plasma concentration-time curve from
time zero to time infinity, fotal pregabalin exposure for the QD formulation fasted was less than half of
that for the IR capsule However, when the QD formulation was administered following a high-fat meal,
fotal pregabalm exposures for both the momning and evening treatments were similar to that from the IR
capsule. The total exposure ach|eved when the QD formulation was administered after a high-fat meal
was bioequivalent to the IR formuiatlon and should achieve an acceptable profile for once daily dosing.

It should be noted that, as used in this specification and the appended claims, singular arficles such as.
“a,” “an,” and “the,” may refer to one objectorto a p[ura!ity of objects unless the context clearly indicates
otherwise. Thus, for example, reference to a composition containing “a compound” may include a single

compound o two or more compounds.

It is to be understood that the above description is intended to be iltustrative and not resirictive. Many
embodiments will be apparent to those of skill in the art upon reading the above description. The scope
of the invention should, therefore, be determined with reference to the appended claims, along with the
full scope of equivalents to which such claims are entitled. The disclosures of all articles and references,
including patents, patent applications and pﬁblications, are incorporated herein by reference in their

entirety and for all purposes.
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TABLE 11. Pregabalin release (% wiw) as a function of time {hours)—EXAMPLES 24 fo 30
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WD 2007/ 052125PC T/ 1B2006/ 003063 -29- TABLE 15.

Si nul at ed steady-state PK paraneters for

IR and QD

dosage fornms containing pregabalin tR hours two hours

Cmpx pgink CM N | i.o0g/nl tmx2 hours
woanms2128. 852. 800. 75 QD Dosage Forns 3 6 9F
DA) 3 8 8.76 1.62 8.0

TABLE 13. Rigidity (g-mm) as a function of fime (hours}—EXAMPLES 24 & 30

—28—

6 geizmmpgestcs

Time 24 30
0

2  4445.84 |

4 3004.47 1902.92
6 1759.25 1131.43
9 - 1129.57

TABLE 14. Pregabalin (% w/w} and corresponding lactam content (%

3 function of time—EXAMPLES 25to 30

based an weight of pregabalin) as

Time 25 30

Initial 0.00 0.01
3 weeks 0.03 0.02
6 weeks 0.01 0.03
3 months 0.06 0.00




3 10 7.67 1.57 9.0 3 12 6.77 1.38 9.0 3 16 5.81 1.18

9.0569.73 1.48 6.0 5 8 8.76 1.6
1.79 10.0 5 12 6. 93 0280508

WO 2007/052123 PCT/TB2006/003063

20—

TABLE 15. Simulated steady-state PK parameters sor IR and QD dosage forms containing pregabalin

tz 00 Cumax Cun' twax
hours _hours pg/mlL pg/mL hours
' iR Dosage Form®
— — 8.85 2.80 0.75
QD Dosage Forms”
3 6 973 148 - 6.0
3 8.78 1.62 _ 8.0
.3 10 7.67 157 9.0
3 12 677 1.38 .. 90,
3 16 5.81 1.18 9.0
5 ' 573 1.48 6.0
.5 8.76 162 , 8.0
5 10 7.89 1.79 10.0
5 12 6.93 ' 175 ‘ 8.0
5 16 | 5.92 1.44 8.4
8 _ | 9.73 148 6.0
8 8 8.76 162 8.0
8 10 7.89 ° 1.79 10.0 -
8 12 7.12 1.98 12.0
8 16 6.14 1.97 8.4
10 973 1.48 6.0
10 8.76 1.62 _ 8.0
10 10 7.89 _ 1.79 | 10.0
10 12 7.12 1.08 12.0
10 16 6.34 2.45 8.4

1. Cun Oceurs just prior to the administration of the next dosage {i.e., at 12 and 24 hours post
administration for BID and QD dosage forms, respectively).

2. Time following administration of latest dosage.

3. [R formulation containing 300 mg of pregabalin, dosed twice daily.

4. QD formulation confaining 600 mg of pregabalin.



1.758.05 16 5.92 1.44 8.4 8 6 9.73 1.48 6.0 8 8
8.76 1.62 8.0 8 10 7.89 1.79 10.0 8 12 7.12 1.98 12.0

8 16 6.14 1.97 8.4 10
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TABLE 16. Amount of pregabalin released from dosage form as a function of fime (normalized)

Timelfioo % wiw dissolved
0.0 ' 0
0.0658 21
0.132 32
0.263 47
0.526 68

© 0.789 85

1.0 o 100




6 9.73 1.48 6.0 10 8 8.76 1.62 8.0 10 10 7.89 1.79
10.0 10 12 7.12 1.98 12.0 10 16 6.34 2.45 - . 8.4 .

1. CNN occurs just prior to the adm nistration of the
next -dosage i.e., atan adm nistration for BID and OD
dosage forns, respectively). 2. Tinme follow ng
adnin!stration of | atest dggage. 3. IR fornulation
contai ning 300 ng of pregabalin, dosed tw ce daily.

4. @ formulation containing 600 ng of pregabalin.

WD 2007/ 052125PCT/ |1 B2006/ 003063

CLAIMS

_ 1. A pharmaceutical composition comprising an active pharmacéutical ingredient and
excipients, the active pharmaceutical ingredient comprising pregabalin, or a pharmaceutically
acceptable complex, salt, solvate or hydrate thereof, and the excipients comprising a matrix forming
agent and a swelling agent, the matrix forming agent comprising polyvinyl acetate and
polyvinylpyrrolidone, and the swelling agent comprising cross-linked polyvinylpyrrolidone, wherein the

pharmaceutical composition is adapted for once-daily oral dosing.

2. The pharmaceutical composition according to claim 1, wherein the pharmaceutical

composition expands to a size of about @ mm or greater when contacting water.

3. The pharmaceutical composition according to any one of the preceding claims,

wherein the swelling agent further comprises polyethylene oxide.

4, The pharmaceutical composition according to any one of the preceding claims for the
treatment of a condition or disorder in a subject which is responsive to pregabalin, wherein the
condition or disorder is selected from epilepsy, pain, diabetic peripheral neuropathy, postherpetic

neuralgia, physiological



-30- TABLE 16 Anmpunt of pregabalin released from
dosage formas a function of tine (normalized)
Time/two % w w dissolved 0.0 0 0.0658 21 0.132 32
0.263 47 0.526 68 0.789 85 1.0 100 -31 - CLAI M5
1. A pharnmaceutical conposition conprising an active
pharmaceutical ingredient apd excipients, the active
phar maceuti cal i ngredi ent conprising pregabalin, or a
pharmaceutical ly acceptabl e conplex, salt, solvate or
hydrate thereof, and the excipients conprising a
matrix form ng agent and a swelljn dix
R L Uk e U
aloo ALY, WHsBi hiyibb@) gl nexieta Nepression Jvasia) #HGPRGEHEoder _
conprising cross-linked polyvinylpyrrolidone, wherein
the pgafn:@&swei ;ﬁtgllina%&m@:ﬂ&i)rﬁﬂoﬁifbd & ireahg peeef claiprs 1to 4, in thE
once-daily oral dosing. . .. , T : Goticsgmbiveto
anglorigo 1 POWEHER S ARTIGE £ 68 o EOr e e RaAuiLpin
pregBlAK, MAGIttiecahdiibo pdsirdar BrcleXprhiFRTseriESh PENZESHC BRI .
neurg%a%yhggsthg%&%tnﬁﬂmfm%ygfﬁ@Cédnﬂl@“m‘ﬂated with PSyChO@P’?W@ULa"tS' '
armaceut 1 cal conposi n_ac [ EdeBfession,
oo PR P R QR oAk e n,
manfalsddibeiolacaspter, sed wivabiy tie ivpareaeUlig) @Eposition > adming eref gty
dzail){Jharnaceutical conposition according to any one of
he preceding clains for the treatnent of a condition
or disorder in a subject which is responsive to
pregabal in, wherein the condition or disorder is
sel ected fromepil epsy, pain, diabetic periphera
‘neur opat hy, postherpetic neural gia, physiological -
32 - conditions associated w th psychonot or
stimul ants, inflammtion, gastrointestinal damage,
al coholism insomia, fibrornyalgia, anxiety,
depression, mania, and bi pol ar disorder. 5.The use of
a pharmaceutical conposition as . in any one of clains
Ito 4, in the manufacture of a nedicanment for
treating a condition or disorder in a subject which
is responsive to pregabalin, wherein the condition or
di-sorder is selected fromepilepsy, pain, diabetic
peri pheral neuropathy, postherpetic neuralgia,
physi ol ogi cal conditions associated with psychonot or
stimulants, inflammation, gastrointestinal danage,
al coholism insomnia, thronyaigia, anxiety;
depression, mania, and bi pol ar di sorder, and wherein
t he pharnmaceutical conposition is admnistered orally
~once daily. :



