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beagsr B¢ &t R OFa%r Bk fhd-pIQptiE coTpeytion comprsing a
ph&RIXRAR P Ace ébQ%&Eﬂ—ﬁ@&uBl%r&'lﬁner'r ufder aH%ErﬁipsgyﬁetfleaVing a dew

preparing oral dosage forns of ‘skeletal nusc

pometaagaugtfsom floyut £:200p) thershy fabumg BRrbieads.

[0018] In one embodiment, the present invention relates to a method of preparing a
pharmaceutical composition comprising: a) coating inert particles with a drug-layering
composition comprising cyclobenzaprine or a pharmaceutically acceptable salt, solvate,
and/or ester thereof, and a pharmaceutically acceptable solvent, thereby forming drug
layered beads; b) coating the IR beads with an ER coating composition comprising a
pharmaceutically acceptable water-insoluble polymer, under an atmosphere having a dew
point ranging from about 5-20°C, thereby forming ER beads; and c) curing the ER beads at
about 60°C for about 4-12 hours under an atmosphere having a dew point ranging from
about 5-20°C.

[0019] In one embodiment, the present invention relates to a method of preparing a
pharmaceutical composition comprising: coating about 20-25 mesh inert particles with a
drug layering composition comprising cyclobenzaprine or a pharmaceutically acceptable
salt, solvate, and/or ester thereof, and a pharmaceutically acceptable solvent, e.g., an
aqueous organic solvent; drying the coated inert particles, thereby forming drug layered
beads; coating the drug layered beads with a seal coating composition comprising a
pharmaceutically acceptable water soluble polymer and water; drying the coated drug
layered beads, thereby forming IR beads; and coating the IR beads with an ER coating
composition comprising a pharmaceutically acceptable water-insoluble polymer, under an

atmosphere having a dew point ranging from about 5-20 °C, thereby forming ER beads. In



[0031] In one enbodi nent, the present invention
relates to a nethod of preparing a phai naceutica
W@ 09p0si4eé on conpri sing: a) preparing i medi at BCT/EE®mag@17807
(IR beads conprising cycl obenzaprine or a
pharmaceutically acceptable salt, solvate, and/or
an$ifdCembBGRRAL; RN grelgéntc%ﬂioﬁgist RGeliBl BeadSmMibl 80 pr&paring a
coating conposition conprising a pharmaceutically
phaorepttzbl eomytsiioni qesyirishrigecoptihy alkout 20rkPemesininert particles with an

B e T T T i -

ph&AHREEIHIBIN acdepRbiEdaltd bofvatdsNSid/60fR$ B8R Beo 0l dhladubSus organic
IR beads of step a) with a seal-coating conposition

solzentpdiysignye gopbd inericrauti¢les theyeycloapingtsireg \evered beadsylspating the

o] yner, .before.said, E t st.ep b 0032] _l.n_an o
anfi oS ERRfaraes i B Soarh SAVERT SHE Rhient 39 ool RBfwostion
corﬁgariﬂﬁgf @%ﬁaﬁ_ﬁa@uﬁb@lyrmeﬁb@bl@a&at&o@m@abtpO%ﬁné‘roqerSﬂeﬂgdrying the

a) coating |nertt£art|c es wth a drug-layerlng0 .
cogterhpogileyeed bepdprtheiehy ferying b heddsr(eige dsve tpad: 25% w/w); coating

i | 1 0 A . .

DR SHLL 6P 30GR S S LB Lo comprising o
phaalacanically heseptupld wateninsgludicupolymye nedl abeatsnal babtibizer; drying

coati.n thg I R beads with an ER coati ng conpogétio% o
thecqﬂqfﬁdi Igi l?f’@ %uncﬁfﬁ SR bR ere qulgaacg%pgm ganging from about 5-20°C,
e I A o 14RDe 3 AERTACRSR) IRONASRG for up
to iwatl4 hotum, wniet e atresploge hanog a Ube pobtt hogifafrerh@bout 5-20°C.

conprises coating the IR beads of step a) with a

sealcoatin GamORKL M FRIPLLSHAE 7 RAgFRCEL 1Y
OB RS sl 097 TS ORPEL Ty, 0P RESSRR' 0 e

acdOnBaiRiae Hisrad weQBROSi tion conprising: a) coating

inert particles with a drug-layering conposition
con%rising cycl obenzapri ne or a pharnpaceuti cal
[002d¢

p Y .
Bt abpliovedhe propgseddereet whapoprodls wF cyrlebwstntingdydgpchloride
j ept abl e sol vent, thereby form ng
Nﬂgﬁﬁggﬁg§§$g%g%%é§§?£b) coating the drug | ayered beads
Wi th a seal -coating conposition conprising a
[0Q22h FiGc 2 hbwal thy sacdetet dbdie | witsna soklikdlpvpog yiosing of 1x10 mg

th by f ' R beads; d ti | R bead;
el o2 4 8105 G hR i bERg N B 25288 once

da%ﬁarnaceutically accept abl e wat er-insol ubl e pol yner,
nder an at nosphere having a dew point ranging from
about 5-20C, thereby form ng ER beads. In one
[0023b &8G28 shows haefléwmaliagraarofiace yebobsaxepriae gl MR eapsileeproduction
of about 20-25 mesh. In another enbodi nent the
maceuti cal ly acceptable solvent in the
drug- | ayering conposition conprises an aqueous organic
(06 \Fe@t 4 showarial plasme kbQdhtreidn —tivee Seafites 0A0yBWbenzaprine HCI

conposition further conprises water as _a sol ven

. t. . .
mqdpocshielqape GMR) etpeidlpeitt ma e fiesbhtydloReatartg HCl immediate-
rel[efs:g‘ghg).st?ﬁlgts?l dﬁﬁ%?? gi.&’ft_e&é RGP RBRCIRGRNL I cal

conposi tion’ conprising: a) coating inert particles
Wi th a drug-layering conposition conprising
[0625¢ IFdGe A zshpw rlee actua quidasimmabaead inedlrb yrelrescepbéibdsdos &IMR 30 mg

.solvate, .and/ or, ester .t her ,_and a pharpaceutical.l

(iRl al ol e ahusived bt g N i Hg kg Byerian il study.
beads; b) coating the IR beads with an ER coating
conmposition conprising a pharnmaceutically acceptable
wat er - i nsol ubl e pol yner, under an atnosphere having a
dew poi nt rangi ng from about 5-20C, thereby form ng ER
beads; and c) curing the ER heads at about 60 C for
about 4-12 hours under an at&osphere havi ng a dew
poi nt rangi ng from about 5-20C. [0035] In one
enbodi nent, the present invention relates to a nethod

oy o " o



[0036] In another enbodi ment, the present invention
further conprises a drying step after formng the
waelewgAasayer ed beads. For exanpl e, the nmethod cRPOPURRE%047807
prepari ng a pharnmaceutical conposition conprising: (a)
coating inert particles wth a drug-Iayering
[
e e S B s YO RS R k¥ e, HE modified-release
(M@tcepsddse’ﬁ(bmrfg staxedlinangidonseaad HEAE Yotdeca gOALT ¥6RH
sol vent, thereby form ng drug-I|ayered beads; (al)
drying the drug-|ayered beads; (b) coating the
drug-| ayered beads with a seal -coating conposition
conprising a pharmaceutically acceptabl e water-sol uble
pol yrer, t hpEGYI EDIDESORIFRT0RR0F, THEONVENTCORL i ng t he
I R beads with an ER coating conposition conprising a
[02TRATPESHIAES EidedAeEERtAS IoVRIrREd bYSelfetddlce iP MaMBitirety for all
under an atnosphere having a dew point ranging from
pumosest Bheo@tion teéaak @orwneritig nEROdecaenstrued afnat #rspission that it is
t.h (al) is carried out under
pnormgnggaweatO%ld?¥&ﬁgnﬁéﬁﬁﬁhlnt rangi ng from about
5-20C. [0037] In another enbodi nent, the present
[0028y ahti ermd Wdidpss "saive!, Sesva ;ﬂfamhﬁt@uﬁtﬂpingfeﬂ'&nt", etc. are used
. formng the IR beads. For exanple, the nethod
Intgrs: EF%@¥ preparing a pharnmaceutical conposition
conprising: (a) coating inert particles with a
[0y k1] J¥refdnB& ?@'Xpﬁﬁ‘tﬂzﬁl% d?&g'l?ﬁ' a%'tl'ag He¥&h qg@lﬁé@@hhﬂﬁaceutlcally
or ‘a pharmaceutically acceptable salt, solvate,
acepptable tshkss, eeflyatan d estersh dsoraereu et atlieyeod cudptsa l@keressly lndlcated
tsolvent thereby form ng drug-Ilayered beads; (b)
otheP¥5Fng t he drug-|ayered beads with a seal - coating
conposition conprising a pharmaceutically acceptable
[003®] & -isok a8 pabydiBients! hies @basehtoinviengod R kib@ded tobmtthods of
drying the IR beads; .and (c) coating the IR beads
DPIERREIAE @harerrace%t&tai FEMEBTHoRS {‘-51 é‘?ﬁcﬁbﬁjp hﬁr@}nng eq methods for preparing
ordl ORLIR GG &%kaxtaﬁﬁﬁga& ?&Aﬁnvgaf&rexalﬂge' yabse&gf) e,
unde at nospher e having a dew angi n rom
about 5-20C, thereby fornlng ER beads I n anot her
[0St duli ame nembadumenty Yha g»r®t15pin(\/bntﬂor1) rdlates &0 rai mdthodt of preparing a

under an., at nosphere havin oi nt. ran
OB B GamPO safo Ak Hop SREBG! HERCIAT gl e () beads
coﬁ?ﬁﬁegtcybme%pﬁﬁe be %tﬂlﬁhnﬁ&ﬁﬁédlliﬁ&c@;lntdﬁhél 438, §d18fe, and/or ester
ter &Lining the ER beads. For exa t he’ met hod

thesenfprand ey enaéipairthagRabpadar with eant EBapoaimﬁpmmsmn comprising a
ph . ugrllllt?caﬁ? acée%}abfeo@fgﬂeF gasoﬂl%[ n%&%&l %lnguf’;i"c Oegeng%hgﬁ %aé/mg a dew

conposition co
polit rzﬁlgtll{g-?\frﬂfﬂ%blhﬂ xa{)‘l(y tiegepploailg BRlbkadss Gh iadther anlidimhent, the
ester thereof, and phai maceutical ly accept abl e

mefld, ither eoapressy Cowsme th@ TRy bggyls| ofyrisned) Wina §ea1(csatmg Composmon
coBAEh0% MiEndeic By e e aricHd e ool SORKL ol £ comin
stepet)er - sol ubl e pol yner, thereby form ng IR beads; and

(c) coating the IR beads with an ER coating

O PR S B FRER HSB Y P BHRY D, Fgparoe o
phe@UcBIdAl cbRAPELifish fcb&ghﬁﬁguﬁ) 50%91% inb:€ JartfHlosl With tah @rug-layermg
coated i medi ate rel ease beads ereby formng E

coiygasition [CODBOBINE rcyel@ee@amm Aeat phaﬁheceptleeé@nznccpm@ﬂtsab,nsolvate

nme I
ool 38T stk b CrRpeCR Rty A R BE S IRET sy, ypming arug
layeR&T beaB @I dnidd) Qs‘éat\mg i}heaRdfeld@s vay eni ER) c@zﬁﬁ‘igaﬁ)mpo@llﬂion comprising a
conpri sing cycl obenzaprine or a pharnaceutically
acceptable salt, solvate, and/or ester thereof, and an
aqueous organic solvent; b) drying the coated inert
particles, thereby form ng dﬁhg | ayer ed beads; c)
coating the drug | ayered beads with a seal coating
conp03|t|on conpr|3|ng a pharnaceutlcally acceptable

. .

o e



an aqueous organic solvent. Non-limting aqueous

organi ¢ sol vents include aqueous ketones or aqueous
w@bwohsd4gq for exanpl e aqueous acetone. | n onePCT/US2009/047807

enbodi nent, the aqueous organic solvent is 1:1

wat er/ acetone, and the drug is cycl obenzaprine

r [ i [
e e A e R A
poinayaigimegframmpost 3-20AC, ther¢tyefornmgER besisarin epstharebodiment, the

bi nder, for exanple a ph ceutd cal |y .acceptabl e o
meffipeotiribet EPRSD FyAHE (85 Oh RN EIR TP £ Qg composition
coﬁgf{@l% aGRHARRXMAL KM CRIEMEINE SPaterPRIERE PYIyRRE bOMkIgid ER coating

pol ysacchari des such as dextran, corn sfarch

stepél).| ul ose derivatives such as hydroxypropyl
met hyl cel l ul ose (HPMC) and hydroxypropyl cel | ul ose. In

enbodi nen the drug layeri.n 0S| ti ntaj :
10683 15 GRS et it el HFeadl, FOIRER & BB bRBaring o
phhrdceiitital b@mgééiﬁéh COmpAShEi PNcEHBg inat panitlai Witk a drug-layering
bi nder. [0043] The coating weight of the drug |ayering
compapiden chmaTging eycloberzappig Rt adhapmeeeytrallysacarriade valy solvate,
andl/r ters]t%f HBLEIY A rag@g‘zlrﬁlaccr‘&lﬁ\églw a fld ?cqv ) H%Febgni%{'rhing drug
particl es, ekpress as a percentage wel ght” 1 ncrease
layefedt eadseds)s cadtingr theodiugnfayared deadsngjthcarsewlacoating composition

dependi ng_ on t he_ desired sage of .the drug, and ca .
CORBHYBE 4 ah@%a@tl@ﬁwap%m%?%w&ﬁr %éuaf YT I%EF&?WQ forming IR
OUL 45 oot #RO - t cohBini co¥ipoRltRHt c?fprisi
ool oneogheeifl SROHS TiHabhuth of (PR el oclipgeRi! cofbbrsing o
phemiredutivally actdptabloatiengnsabibihpolpiet, nederangatinaymheranbaving a dew

conpositi.on i s about, wt.. %. [ 004 The drug | ayeri.n
POBRTBEENE (91 BSH Le LpEREtDiPrE Ehh PaBe Tk g bodifent the
indrD phMidied thae GO PhrtiQle0sISe OF ABBLCH0-DY RBeshl UL ah&tHerC@abodient the

apparatus such as those nmanufactured by datt. For
pheszaggiitécally haccgplablel sgleertnig ¢z dpee-laaernge FOBPPSIEAN Lomprises an

datt GPCC 120 eqyi i 8 ) y:
AqiHGAUS Qrganic gglr%gnt( efng _QIF)O(?ﬁesr;l\énr}éQoa(ﬁ‘g)e/%é tﬂ,e??é&la P(?attﬂl%r@owo@ﬁon further
coflipSibés Wattd 4 olaie With 1.5 nm holes at the center and

2.0 mMmm hol es that the outer circunference, or a type

"D' air distributiopn plate with 2.0 mm hol es q%w;h :
(0034 11 rongnemBodinyent, H{BF GEeSERt THENRR EF12EP MR Ut &) preparing a
phllt}ﬁacfe{lﬁ‘éa‘ij BePosask 'cﬁ&gﬁ&'\ﬁ}gf ﬁ% USatERNnBA RPEIN&! fsth UNdRIs-1ayering

any sultable conditions I ch mni'm ze "aggl oneration
coofpotitien dougrisageryetbbbezgsne wr ianghacwateautigpll yasetepibletsalt, solvate,

ovi de t he coating, wei ght. describ her.ei n. For, .

anfleR e5ieE el SR PPOMREISALY Frem ke o st SR ofprming drug
lapkr@l 8e&RN bPRoaRAUIheSR BBAds! WIEIAJER I AR QUinpdStiSANcbAprising a

about 55 mm |In one enbodi ment, the partition height
phirospcttienllyi ascentahle poterpregluble golypsttunggr apatppsphere having a dew

Likew.se. the r ' Vel .
pogt ERATE ol gl RS Aol e Bedd Gt Puing fog ER beads
abbliecPPOEeSsHoat A- 2Ok dnie ufden dn aitf esphefeeiiaaingng dew point ranging from

parameters) can be nodified, e.g. to obtain the
abgeki-2@§ coati ng wei ght. For exanple, in one enbodi ment

the spray rate ranges from 100 g/mn to about 400

B, PCE Sprileht Yi)lefBn rBIAR8 Stof 4 HRRRROBE ing a

[Og%g?%S%%ng%ﬁaF%%4g? ﬁﬁ one enbodiﬁent, ?he dri ed dfﬁgmnn%
phaayareetcd) emdsposision tdoerprismgc @ptceating inertapageeles wotht 4 dgpg-layering

conposition,. for e |l e to inprove the nechanic
CCETRRGE PGS BiRyenayEPed Teamasciyedly pagp@bicaft, solvate
arQRRTdsRY BORBOSINHI £ Phe@ihcB@idafg hovbiitahle @8R ent) Fhereby forming drug

Interfere wth the properties of the extended release .
laywed i regdsidbledontings dins reyssed PwadsSiyithalsl scadegating composition

coating conpositions conprise a pharnmaceutically

accept abl e wat er-sol ubl e pol ypner dissol ved or

di spersed in water. hbn-linit?ng exanpl es of

wat er - sol ubl e pol ynmers i ncl ude pol yet hyl ene gl ycol ,

hydr oxypopy! met hyl cel | ul ose, hydroxypropyl cell ul ose,



[0048] If desired, after drying the IR beads can
optionally be "sized" to renove fines (i.e., very fine
w@20obiisd4es) or aggl onerates. For exanpl e the |RDbusmgs/ 047807
can be "sieved" with 14- nesh and 24-nmesh screens to
renmove undersi zed and oversi zed particles. [0049] The
corﬁ%ﬂs@:?gaqsgfﬁhﬁaééﬁﬁealgp abRftablet WaRh soRwleEPeSthet,ih8RBS forming IR
(ER) Tcoating conposition conprising a pharmaceutically
beagds;c epd af| @atiag ehe i IRs beads| withodny il coplgng: compesitiep comprising a

ph%fiexacé l_tisagyg%;cij%gté%l%gv}/ Wg&g&lﬁg E)ﬁbigg%al dse1a G5 %%(%%Lg“re having a dew

poiﬁ@iaﬁ?hﬁgﬁﬁﬁﬂl Wb SCZIIPC}J{h@fe@y(f&EﬁiM?ER/@é‘adé.ehgyet another embodiment,
ethyl'cel lul ose, ethers of cellulose, esters of

theqapsient inwentionefurthproenanpyises aureng HeIHR, bersds froum yieacygibove at about

Lellul ose. propio t ' ce o] .
oL RSB SRLRE g VO p AL LSS IS ol oF co
proB&ds Ay Bk |chitrizdeoutd foh alboud i19asikd, Yaboilit B0 Rowk, dboat8cmuss, about 6

sol uti on of 3000-5600 cps or higher, acyl ated
hoysg| apeuichrirs. 98 8oy @ RaFet hanes, pol yvi nyl acetate

(e.g., Kollicoat SR3OD from BASF), polyacrylate and
[OOBQLK‘{T%M e HRl P! HOBFSer Ml HAGbA YidtHeY %&n%)ﬁ'&@tardﬂdng step after

copol ymers conprising repeating units of ethyl )
formdugy |t elragtiyorednbedayl méoh aaxayipke, eth¢ smethod scomtisagyipreparing a

NE), pH-.insensitive anmoni g yrethacrylic acid . .

b i s, SO ok GG PR it @ dppgylayering
SRGT Ydrhrided dyQsbelzgorivel & 8lpBh@idalticaRTHRE salt, solvate,
Corgﬁ)ups, sulgrrl]ﬁggs %udr agfﬁ% ISS, RgSOD, RL grméES aend ) e
and/pie edterk dierea cansloartphamdcewticalli caceertabit solgite tharehyofouming drug-

ol.ymers i.n the ER In 0 Ny ~
o BESFRE 6 0e  EPBSRRETA R BR Ejverd e it
a eabeslitmentompoditieh PoaHeERingi BV piirinateutichley ERcgoalié ngater-soluble

conmposi tion conprises a water insoluble polyner and ﬁ .
polymgst thereby formyse- IR Readsngneiangsrias dhe & theady with an ER coating
co B3Rt LB RSN el B gt e undes
atnosphee bhahk y dewapdisthegivy fracedtion) 52045 therghy foemydg ER beads. In

nostearate, glyceryl triacetate, glyceryl .
anqipSTAHEACHEETE P BINPE YR (HA S aTedpuRiEr S mapriegs having a dew
poftt PREME rdhtb&liatecdi octyl phthal ate, acetylcitric

acidtributyl ester, acetylcitric acid triethyl ester,
tributyl citrate, acetyltributyl citrate, triet h<¥| i
[0037] fmpeothey eyahwdisnent; thapyesentanvention Hyrthes spaprses, a drying step after

di.but.vl bagcat j | | pate | | :
o LS RSB B S IO S B e i
co@by60bis compaeihabl® cddting ideet puyticléy mathat edrugiltehiug composition
mal at es, diethyl oxal ate, dibut )fl succi nhate, di butyl
comgrigipgeaclopetppring ebRAdthagsacspucally; acatrblreplinsgleate, and/or ester

[ | ] ' .
8l P RIS LA DRGSRt s
(b)plcastirgeitzerdragpiayerdpbesls atthut Seal-co8hgwcompodifi@r comprising a

exanpl e gbout 3 . % abqut. 5 . % about 10 wt.?9 )
phgpgoEs e cogotao v s, PGt SE . e fRobeeas D
dridf Whe TR BREsTREE (&)Y BhfRL| the AROYEadkOwitR (41];215EY{'t coatth@f composition

the ER coating (rel'ative to the amount o
comatieing iangwaindestipadlyyareentable [MOOS ihsottlde PRIYoeeat yneigr an atmosphere

conmposition, can.be.in the fo of, a,solutio . f
hay 8 A B bPI SETEH EBbr e 2 BisFstSnal iRt el B another
emibddAndit thalahen P bBRp MOE teh&RA | oat A6EQ RIS siRte/Biing a dew point

in the formof a dispersion (e.g., of the
rangngfromboriub2e€ ool ymer and/ or optional plasticizer in

a suitable pharmaceutically acceptable liquid). In one

enbodi nent, the ER coating conposition conprises an

aqueous di spersion of ethyl c?(gl ul ose and a pl asti ci zer

(e.g., dibutyl sebacate). In‘another enbodi nent, the

ER coating conposition conprises a solution of

et hyl cellul ose (e.g., Ethocel Prem um Standard 10 cps)

g e - - o o,



hours, but not |ess than one hour (e.g., for about 1-2
hours, for about 2-6 hours, for about 3-4 hours, or
w@bmatiss#2dour) to insure proper honogeni zat i onPCT/082949/047807
The ER conposition coating step can be carried out,
for exanple using a fluid bed coating apparatus at a
(068 B af B0 BboRRRly hpf T B o e B OSa Sy step afe
fordnngdleEléreaés,u Fabbxnybe,dhe inoatlsqd é(nnplmcarpp&penng] atgharmaceutical
flui.d bed caating apparatus under, te era and o
COPRTINT FORBHURE] U ORUNG JEY | TBCFIfe PAIPn 2 (i T4 omposition
coRbri@nP QEl¥6inbFHREbA nﬁzﬁceﬁt?éﬁi?%c@&ﬁ&%l@ %'ait,y sobeatdMad/or ester
at steady state) and ew poi nt of about 5-
the(rq:qfchmdja mhampoauti@dly aagaptabls ®1Vm§otlmere’p§/: foameg tdrwayered beads;
t bo 12C, _about
o dtiner e Rslvire o AR kit 15 Rb BB SomBORHtn “Pitarisins o
phaRidbutiedBy a0Eepdhd!tvaldGolublCholynéE WBEreBY Ifo@hlER, beads; and (c)
ranges, and subranges therebetween; typically 10C at
co@maay R heads. W[tb(%lS]ERI roaéregrqoewoswptleqonwmga tpharnggreutically
e [ :
acceg %?ef \CN%{&%? so}u%ﬁ‘eag ? %Igd atrrk% eél%g%ﬁgv&grh 8?& qoﬁn’c ranging
froERahﬂﬁ@SZ(l‘fan(dw diyihg vedcoavddt 1h11ﬂ<4}1atﬁedhasaﬂ:@a&4{hm&iy forming ER
screens to renove undersi zed and oversi zed particles.
beadsps6] Optional ly, curing or further drying of the ER
beads may be carried out, for exanple, in a
[0639] rUn'eoé?ﬁ"&ocﬁM@ﬂ tHD pFesBi fn'v&%ﬁcﬁ‘ir Ffatbd) t& al fn%ﬁhogré/f‘ Pi&paring a
oven. Other drying or curing nethods known in the art
phemmcaitiel benprsetbn @ngprisingy fm)rrgamrrgjashouw@aé mhemr) partigles with
(%gge enbodi nent , .t he ER bhead 13 dr.i h dewt.pol' nt tabl
B Rt R S e O RS e 61O F‘&@P’P’é‘r 8 %8 aawsrrlr & 1y'acoeptable
salt,Ssovate, HhlRE edteN @b &of, AR BPhGuddia draddltol &ty Bf diyiiey the coated
t'otal active is released; after 4 hours, from about

mempasao,r%fthqrﬁy fooming dug laveraddepds; sheeatingdhe dugdayesrs keads with

N

poI}@rﬁe’ilan&&taltet;Ed) dryingl thasedyd diug laymdweafade,rtherdbyrﬁmﬁung IRebeads; €)
ER beads are_ dried at_a dew point of about. 5-20C
coetrrrgc fhgalBn @e%dfomthsae Egbe%ﬁtmseonawamonmmpgm& a gyharmaceutically
t
L R L
atradm;uhbrelﬁ@,ngcalrdewbmunt 120€ng ifnood aleuy &-201C, ahd:rehoafommmg ER beads.
ranges, and subranges therebetween), for exan‘pl e about

OB 155 AR5 D P AR BB e vt o

wiiP Bl r@%'l@@nﬁ@@@fnbbﬁﬁ&n - Igxa |&an@léé%ﬂéuﬁth@l@lplﬂrmaceutlcally
uni t at_nmonitors and adjusts dew point can be added
aceqptabie partiglen gn@b%sle&awph%ﬁ%%b?adé P gafFerhnse ﬁoeellulose spheres,
&
sil ac%}{% x?(zees!‘f% cg!l:, ﬁgﬂ’% p&igt?%ll%r 'aﬁ(q ﬂ@i ﬁ)@%gles or the llke having
a Blﬁta(ﬂld pattitie §1h@ o@lq&ﬂrﬂic&d stteV\dlpmblutlon é@OEﬂB})uﬂZD-@\ﬁEInedew In one
poi_nt correlates with drier ar Thus, %@2? natively
entlw R4 they Weewy Stea il P deasy hetaga perticle size of
1t
RN el AR LELALEL MOl el PRlOR may be prepared
byhlgmmilanyrgdmtderxml]mgj by gntellad dpbémomizationgir diremgex 40, or by
rofile (e.qg., after .2 hours, t han about 40%
erbition SO EatoseR R SRR el TRPEGE 4 hours.  f1om
about 40-65% of the total active is released; after 8
[0@47!] "Fhe Hh(g%@&%)é cBRp8&fibPfcompeisdsotirl dragt gfeVge Egclobenzaprine and
'eased; "and optionally after 12 hours, from about
phaanw%@ﬂlytaneepttaﬁersalfacsthpéesl, and/en estesethereofrdissebted r dispersed in
enbodi nent, the ER beads are dried at a relative
hum dity of about 0-20% i ncl udi ng about 2-10% and
about 4-8% at atnospheric pré%sure [0058] In
addition, drying or curing tinmes and tenperatures can
be vari ed SO Iong as the condrtr ons produce ER beads



after 8 hours, from about 60-85% of the total active
is released; and optionally after 12 hours, from about
w(@ 2008535506 the total active is released. [ 0060PCTIANISI009/637807
beads are coated with the ER coating conposition under
coating conditions (e.g., in a fluid bed coating
an 3RRESAT SiAnit oWEhEN NHLIISMERQIdINE Aehid UHIVEE Yin@lh@e aqueous
mai ntai ned to provide a dew point of about 5-20C, and
ketopesi onafiiepus wtasliolst fer @@ammguaquecmﬁ agtone. SoE @@bgdlment the

t.ne r.es It in show Lo d sta

ool e sHERL Jnt ¢ WaREARaRE Opd TRE SRS, 3 SRidddelzaprine
hy&oBISbHES «. %Rﬁ‘@@fv@d td msélmsscomﬁn@frabamdzaom%aged in

bottles su Jected to long termstability test

condi ti ons at 25% RH after storaEf for up.to 48
IOWhﬂrh@t}l%m%quméwﬂ the GrugipyaIng AOBPAREPA fyihey RPMBRisss an optional

spl.u rof t n

bm?grf,] gt ir é)& %lcf) 'hLu%? n‘%ﬁ?d&r}% gcscte bllé eé a%)lﬁ(ﬂl%1 L}&blymer such as

I ons ne e

polyvyhyyedlifoms (PA&)( bzﬁ‘b@iyﬂk}dmsllpkmési Ipebjev}iymne dxide, golygaccharides
oncentrati on does aﬁé deyi.at e by gﬁ{e than110W ? Il
‘gln"if KRN FOTh Blafrba ST PUARFC ASHy A g St P Gy methyloellulose
(Hﬁl\/ﬁ? chggf?)x%x%%wc@llﬁgéee rIn%*i’x@ Wb diReH: NBe dBugd MRS cofosition
nont'hs, 24 ndnt

mont hs, or 48 nonths of storage.
corExine rvd éiindee | madeschibetisherdint dn eanpthep sanglpdiraémig tlot ewg layering
r ocessi condi t.ions do not consistently exhibit
CmgBﬁ%gﬁ ‘%n§f§BV???§"Hg8pertles For exanpl e, ER beads
that are prepared by coating IR beads with an ER
[00A3RTHhE Go&BIFPRSIch Githadch ot éraiaddmpasitioadi.entherweight of the solids
conditions in which the dew point is not controlled,
disgplverh e heapquaeuso e solyarisdapesitadeoni Bk ipet perticlgggexmessed as a

pe%?@%sf%e alel?g%pm(c?ea ¢ f ﬁl@?’[%g% Qf?errb%tatlﬁ E{)@:{%lo\én Q/Exsr\é%é&ndmg on

ut 1*on are sta hout
thee&meﬂ albsaker af t@ndm@ shldélcﬁn lrarfge fremgabouafSt et.%l B about 30 wt.%,
24 non

lnfélfde%@lwﬁ Vel Aot aD e %ﬁgﬁ, v ta%f)ﬁo?é)ﬂft% dbout 25 wi.%, or
abi\g@' LW, Thife léﬁil;o@fnﬁ@r&,ythefcoétn% wELRASEhP Al Th ??ﬁr%r cdatposition

ads 1n which the ER coating conprised a plasticizer
1s atmst 2 w0%.ound to depend on how the ER coating
sol uti on was prepared In one enbodi nent, the ER

[O(gﬁ?yﬁg%nt%la erl ggéonens}?o%}lu %I csatsols\éI nﬁe(f gy SIW%U?{)P eerhé% @hx?cluding a

coften@dus oﬁﬁat&qtﬁ)@ YRidbGREIaCing @bp’&ﬁlﬂhs S&@msaﬁo@mﬁm@&tured by Glatt.
acetone), then adding the plasticizer to the solutio

Fo pepranlp.rthe dgia eersg %puhsr?amewt@rl 3 kg GRre 188|€9W@Ped with an

tcaf [

13306 PORE) bef ot uftbe (ERSsBE R C2 il ke with 15

mrafholatae |tha m@drualnﬂez qbcdny mferesa}m th)é aster curcszeresccstar rartgple "D” air
for at |east t | east

digtraeysion pigist WAt gﬂm Qto Fels e eer sﬂf 8’1“% g@ﬁ S ahghe outer

mr@ﬁﬂfetrér{%@ OfThtehﬁulﬁl &t h&altﬁl%r apphfaté€anBE &p efa‘fb?Phh@r €ny suitable
pol ymer and pl asticizer solution is stlrred for |ess

condlannmwhlcmnmlmfze eggloheraitdi ofi the dofg tayered|besds durmegr coating, and

e resulting .ER be n consl st ent | r Qv
IO i 5 B P o8 b aiod e bpiéy B @iy height rom
thMd@buB &P pREECCAE HGLEHOIBShm, rddpi2irohh®o6ys BhePzApn $Bmm. In
conposi tions prepared b t he process of the present
ong repehedimentaths m@mn height frpevathen@lsmwle PipashsbaiP3 + 2 mm.
L1 GVBIFQ ﬁil}gl réx > gtCI %S‘([)hrel émgynﬁggm?ﬁe%gﬁégr}%% rgﬁe ;ﬁg}&g/%da%nto the inert
paﬁidﬁésl&‘éa tl@a"px‘é@@@ lafrlvﬁ)hﬂilﬂé@h& othje@bpératify pdrarietedicim be modified, e.g.
fatig and ot her synmptons) and for the treatnent of
to |08§>Wem tlafaéwrﬁéuwam[lg)mhw@raeqam@ dprase gmiodameni fheg spray rate
formof the present invention nmay be conprised of an
inert particle or an acidic EE al kal i ne buffer
crystal, which is coated with“a drug-contai ni ng
filmfouning formulation and preferably a
wat er - soluble f|In1foun|ng conp03|t|on to forn1a

. s o s Al + 4= I



conposition containing the drug substance. The anount
of drug in the core will depend on the dose that is
WO egaitsaee and typically varies fromabout 5 tBCB0S2009/047807
wei ght % Generally, the polyneric coating on the
active core wll be fromabout 4 to 20% based on the
ran‘é@é bt [0 /hen CPMRE 40 5tnhial rd GeREREENEr OSlubREatigedGrom about
rel ease profile required and/or the polyners and
80%é0®ﬁ§%ol vents chosen. Those skilled in the art wll
be able to select an appropriate anount of drug for
(0RE T 38 BBBlenl ARCREE TSR DehfiCeifihn b8 AR S o scal
codtigEcofpsition afos kganplepbemprove the hatliadicat Etyaigﬂi oftthe aimg layered
encapsul ated buffer crystal such s cal cj carbonat
el A BHiBhlosARERAIng SRRIPDYtaR il e #40ay ich SopRmoteipterfere with

thev‘g'rl FSFm@é bekRe Eﬂ@ncfgﬁggeféﬁ&[ %Jagﬂg‘%rdﬁecpf Elkb%e%l{eﬂg stefs. Suitable seal

tate its rele rug- cont ar ni ng
cofifgt cethpoditighsbeompiadeed phmﬂnaeamtleadt}erad@tabw ease-spfM)e polymer

disgel s AEEORURHin o, Dorr HEEPEBRETBIST 9 hpichnu e adpapers include
pof\%@%h#@n@ pol gy, to W&Uﬁ}%@{aﬁ heAdsluloks acogyd £opylcellulose,

certain enbodi rrent e water insoluble polyner
hydnody¢thelcoltutlese, sithtalupuoey pelyvirslpybeligenes et mixtuges thereof. In

ratio,of from,l O/Oto 65/ 3 nor.e
ong PR SuF Ll RIEE Balvihel i PoarERita RS E R .
Opaliry® Chdat)0 TAE scﬁl[d%f'ﬁoﬁﬁﬂtlbf ho/sddl dodtindéotdpositiva c@ﬁtrﬂlyéeﬁfbm about
rel’'ease coating is applied in an anpunt necessary

2 e %6\th @boutHE Wi fcwxar@p@a?b@utp?r w4, ébo"‘ltﬁ’ew'é%t é‘PfHJéé W Y%, about 5
I t s
Wtr/g,oﬁ)%ﬁf" (o %/Qa} ratglgut W@J't I@a ‘Pgut 54 0?@@1& ot f? a{ﬁ)utlf@ %PK In one

nore partrcul ar roma by wel ght
enbbdinhet, ctha tselid D emtnt o[fams S4al Theatingy aﬁepsttsnmmwe rbowns-a0 st.%. In
provi des a nethod of maki ng a mfdlfled rel ease.d sage o
anptgarembrdiments e goldsqonfeat gf the igp! 5eaeoptRCsitirp iabo ﬁ wt.%
accordance wi th one enbodi nent, the nethod includes

[004%¢ 18 LRPSmBbdinRnBRARE L&Y c@atg{g%elﬁ%t@é SHrRg 6&! Br%ample, using a
coating an inert particle such as a non-pareil seed,

ﬂua:hbead:cpqatmg bifaf&ns @ﬂr@agc@beddxer%m aafllcaih be@rigrd prider Su:lt’d}zh qginditions,

follHRePHTF Y B0 050 BRrIE G oh SRS AP Dt P his A gescribed
hefdiﬁfegdnaé)@nfp@é e@ssal EdAking Q@ﬁhpoﬁﬁaﬁ cagbd ReplieR t@eaﬁra\yﬂrhﬂa of about
a wat er-insoluble polymer (optionally plasticized)

208 1g6m, padidnechat apmRgPE éq:mmr@g@) ragging rﬁrO@bﬁbﬂuﬁ 4210t hopho0°C. In
I o

ongygﬁ)to)ﬂ({/r%e?lg,ptyp @e?cﬁl%* ﬂﬁ{er ose? ?g‘ut f4é12u% a’l"nheé)%sultl dg %eal coated drug

layseddebads @ERheb eefdrred fé bd l'ingnédidte rélassd” giR)dichds bapssd the drug is
ER Beads .al one oy in conbin on wifh |R Beads at a

relﬁi‘%’ﬂéﬁseptéﬁ yom%e%ﬁ*tsla (8N S alHBB‘F 21 %‘iﬂmpgfré%%) capsul es
providing the desired rel ease profile. [0066] |IR beads

(0048 A A& 34 Reink WiBCHE Hgﬁqlﬁger’i’ﬂgt dntsithoa! ﬂh@ W:sﬁgmfg d?ﬁ?ﬁ%x%d beads

rellease at | east about 7 nore specifi cal east
arafoed OBk thhequeots veganict ol ven80 Amyrfuitelde drwng conditions can be

used which do not degrade the drug (e.g. cyclobenzaprine or its pharmaceutically
acceptable salts, solvates, and/or esters). For example, the drug layered beads can be dried
in the coating apparatus (e.g., a fluid bed coating apparatus such as a Glatt fluid bed coater
equipped with a Wurster insert). Suitable drying temperatures are approximately 50°C,
for example in the range of about 45°C to about 55°C.
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[0067] Dissolution Procedure: [0068] Dissolution
Appar atus: USP Apparatus 2 (Paddles at 50 rpn),
wale@sosueé on nedium 900 ni 0. 1IN HCL (or a suiPEbU82009/047807
di ssol ution nedium at 37C and Drug Rel ease
determ nation by HPLC). [0069] An aqueous or a
[0CABRIIMRSREY, a6l didChe PR BBAR G lopastallyasd Wiedres BRows Bfks (i.c.,
for preparing drug-containing core particles. The t pe
venyffirfe parii¢les) mrragglbnmfr:s tlﬁatexnamplﬁsféa IRdvebdm@ﬁntbee"vaeé with 14-

her e usual |
mea]g?%cf f%_ fCé‘eel‘lg quve “8F‘Ef5 z Ver§%en ega?tlijcile y
sol ubl e bi nders are used. Blnders such as
[00a9] T¥e MY bpydsre¢ thdareatedWith, anpekiaddiyleRas:" (ERY epating composition
hydr.oxypr opyl neth IceIIquse ( HPMC)
COmpPATiBK ybrRFynaesuticallys @ceantabje Vp%wry é&@@fb&? i RASEMETy c hNgE- hmltmg

o O PRI SRR SRR @ v
waﬁem evardrfiadoldnis cefhﬂodaeiensﬁfwls (e. g'lmhyzlmlgﬂ(sabsthasl o ce’rhyose esters
o 2By, RO B Bt e, 32 Lt
s A B SO O i e i

vispaditynef sa f 2r we.dat dqugowsp rsblud:lan i oﬁ s300ReI608 e cpsxas higher, acylated
bl e ceIIuI gerlv

rolfficshafupddtuafin poRa ool Kbl gpoop from BasE)

pol@ﬁér?d&'t@szﬁmd Qﬂlwétﬁﬁylﬁféet@ﬂﬁner@ebhdl| O&B/alivdsy T B&®&1 copolymers

cel ul ose propionate, ethyl cellulose, m xed cellulose

CO@Qtl%éﬁg rem@}g unigs, otk qmrl@/tg aodlonmedodmethaprylitctshetnas Eudragit
Eg M\-Illng% i1 %{’n dp%ug facdthac A ycll(g t%ggol rgjwfa{es) qﬂ&%@@ copolymers

Pat e “an pol yme

of d@ylw aid Mé@lacﬂyﬁu hélaleste@mk}y@manmgmnﬁn@nmg gr@xpe,&mlcl‘ﬂ @s Eudragit
nlts of ethé acrylate and/ t hyl nethacryl

RS(@@@ Dy &L0r; E;(i)]? aﬂﬁ)t e bkp,laﬁ é:ﬁgq naigns hsEeio T e water—msoluble
pogﬁ{epﬁy Qi R Qﬂu‘ijgr SHRYsH §§an l%tlchiéa%lrﬂ 18sticized.

mers o yl'i'c an acrylic acid esters with
quat er nary anmoni um gr oups, such as Eudragit RS, -
[00283 0D, anRbenenRodoBnand thhepresce, m\emdomothbi BBt ¢oghgg composition

t her eof . Pref@_%ﬁ gﬁgt ng t? kness ; g fronH £ suitabl
CO’EB’S%F[S aWRLEr IISAHPIC AOOEITH AP S astiglst P‘é LPENF VBt R ace
pladhi€iddrs Rclh@e abruiol 208 ditetd @seof (@D 7ddetyltede8diod AR Clglycerides

with certain enbodi nents, the drug substance,
inchsting reemmyergially naeilablgc Myagcat®p 9-4) dighesht moRosterae, glyceryl

301408 BOLATEE, gl s hOl LPaIAy pBeS) o

didcod eithiedate, nacetydtiaive h@d yributye ester, aaeﬂyloghcsdcehtnethyl ester, tributyl
granul ator such as Fi el der anq granulated
FrgBY

mt%@éf‘d.aﬁ@%ﬁ?\gy Fiate. e gt Ferpriwiea diegil sebasite, dibutyl
l.cah T

e

glyertsy udeetabigr oigr |dmehy1 fumarhtes elighijodialeey, s diethyk @fallage dibutyl
| oad c uI be as h a y t based on .

sugs. GRSk PRl MRS T eaE grasT plioasorbates

N-BeRIRaR Al fonemites N-Relt§lA%ANUSHd, ARl WelRtures thereof. The plasticizer
cycl obenzapri ne, dantrol ene sodi um net hocar banol ,

maye¢aaxsise r@éoutchm 30 prtodtolfor dkampelpabraing wt.%, about 5 wt.%, about 10

LR 531 e RPUR0L ST o B YR 9E) and mon

tyRédllyi abuhtard 1 2550 9 o @Rec:daﬁhgmrmwe P@th@%ﬂd)uhe&femer-msoluble
t he useful muscle rel axants include the base,

poprhaceuti cal |y acceptabl e salts thereof such as
hydrochl ori de, stereoisoners thereof and m xtures
t hereof. [0073] Representative exanples of water
i nsol ubl e pol ynmers useful in the ER coating include
waxes, (e.g., fatty acid estEfs such as gl yceryl
behenat e or caurnuba wax), ethylcellul ose powder or an
aqueous di spersion (such as AQUACCAT(r) ECD-SO)

o .. oy a oy NI ] PN N PN



about 3 to 30 wt.% and nore typically about 10 to 25
wt . % based on the polyner. The type of plasticizer and

w0 e@Iasmeent depends on the pol yner or pol ymerBCT/NS1009/¢47807
of the coating system (e.g., aqueous or solvent based,
solution or dispersion based and the total solids).

[04539 13k HR c&eﬁﬂl%rc%lmpobftloh%ag%'lﬁ@pé BorinCofPd bdTBtidN&.g., of the water-

surface of the particle before applying an exténded
insobibéa pelymerbarain eptesd i maptioizet dn sae;santaéﬂ@ pﬁlh@naﬂ;ﬁlﬁtﬁ@ile racceptable

soffEithy P8 15 U8 ChenBRPYeBARds o L) /R RO pamer andlor

opf'%’ﬂ\@pla%tlélﬁ&l i Al duitabls PHarnRcBRIcaly b&@bﬁb&qmlcﬁs In one embodiment,
) %@{oxypropylcellulose (HPC) can al so be used. [0076]
ther

n@attmgamnmamngsnms t@e wp@m%éwp@srpne)fcdhﬁlce}mlw and a
P B B kB SR B8 Bl comporion

coR@fibdsCallsalutiyn ld)‘f@ﬁbb‘lcel[uﬁ%@ 7(]: g'[hEthﬁdS@ Seahivinn \Beanidaan 10 S:ps) and a
E plied to nulti-dose fo i.e., drug products
plaspeizeroterg- oficthyl Phthakie)i lemca@@e/d@éeég elnf & fgh e(fpfé‘llhOét@ent the ER
t
coBRE ALY VSRR o LAUELTALEIE) Ao gLE APt
In tybestlice rembodineentisthd HRiteatingaogeats| egbomo%%fedrylcte&iulose and about

mul ti rticul ate dosage forps. [0078] The i 1
1037% GPBY BB ot B0 S6t SRR (e Bt el Poftigs@mposition
coﬁl FigCa E&hﬂbﬂ\’%f Ghhyidaliiede %n@ dndedt Lﬂ}ﬂlaﬁ’ite GiMQ, Metdﬁ@r\@ater mixture

ad popul ations. "I n accordance with one aspect of the
compesmgtabpnw&ﬁmt%wto Phevtiietahetdné aed d8est.Tohe Z s vater including

oo 0 OB AP PSS Yy RO B 5 o

abbuitys8/al I ithl a ﬁlﬁﬂgr Rt NIBIhe CERI ddGhg tdndpokifibn addmprises a
active drug particle (IR beads) whi ch may be present

sojution (pé qhﬁlqellgl%a@ed st trdithedate a aBou ASirs a@é@@ wateyghy another
emco%a}mé}lg t‘hQ %R?gdatl\ﬁ cgltn 31881? tc%x?léxqse\é”at Jblﬁloiodf{'gt nﬁ@elﬂﬂose in about
suspensi on o I'so nmer xture
9&ﬁadwmﬁr sol ubl e and wat er |nsoluble polyners to form
an extended rel ease coated drug particle (ER beads)

II|n i nt.o a_ha elatin.capsule E
108720 e snlio A S EREoCt R PRRPTU b R BSBRALES W% 10
ab@uﬂof(PWi3 5. B bR ARGt 1RMoARE Soriteht CIBOERERhE@ESMp&Rition is
beads) to produce a MR {nodified rel ease) capsul e
abewthb i witfiy alnt zetgetotibrugmbalimaste the sblidse content of the ER coating
composition is about 6.5 wt.%. In still another embodiment, the ER coating composition
comprises a solution of ethylcellulose and diethyl phthalate in acetone/water, having about

a 6 wt.% solids content.

[0053] The ER coating composition is prepared by stirring a mixture of a
pharmaceutically acceptable water-insoluble polymer as described herein (e.g.
ethylcellulose), optionally a plasticizer as described herein, and a pharmaceutically
acceptable solvent (as described herein, e.g. an aqueous organic solvent). In one
embodiment, the ER coating composition is prepared by stirring a mixture of a
pharmaceutically acceptable water-insoluble polymer (e.g. ethylcellulose), a plasticizer
(e.g. diethyl phthalate), and a pharmaceutically acceptable solvent (e.g. acetone/water),

wherein the resulting solution is stirred after the addition of the plasticizer for up to 8
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[0082] The nethods of the present invention provide a
nodi fied release, nulti-particul ate dosage fond of a

W@ k@basabe muscl e rel axant conpri sing one or NOPET/DERA9/047807
popul ations which provides an extended rel ease profile
of the active under in vitro conditions closely

holsMhgkdod Gest RRnRIeTHoLL (5. MTdr abset 1-2 ABkR N AB&R-2KE REkirs Cfor about
nodel i ng. At | east one of the bead populatlons is an

3-ERoyrencr ehaleid hoareadeguroprageromagsnization: ypi cal | y
conprising a coating of a water insol uble polymer
OG5 19 b SO TRt s ALE ot R Bl BRI i b

coétfngt d@)@aﬂﬁfsai@@ spray mtebf hkvait P5-I90 Yminnusng h proce®yair volume of 700-
rise an inert gartlcle such as a sﬁﬁar sphere
1560, CidLo The giR gaated Dords 5 pefned yadesisuitafle eppd ldonso far ggyample in
S I
h b e URHE ApodRe W bcclombBhbg UER hidiyy pondjtions as described
hefeixt, forl @taipi atmrp&é@rcatdn)peaat\mtoé' R7sr0 hity@dally Erﬁﬂé?(hutmgeady state)

fi i f |
ang Gparint Shibeutoos Unsiere Ak STt Alker Ty e Guetbout 8°C,
abQ\)‘cdé@%BBQnO)’d%C%b&H' PSE, J5h8 @rudab¥aned, Q&ﬁ@%?”@)’aﬂéﬁt 15°C,

coated with a protective seal coating of OPADR
ab@iteld°Ct abqut ddUS,caboRt BE4H sthowyl 198Cnat abait 20°E,Haclogive of all values,

article m formed by .gr Lat n ry mlling

rafi g Sy B R O PP oG 2t Fep gfeed]

phar maceuti cal conposition containing the active. The
[088F) UNdesired difteg diying the BROb&dwchd ogitpenybe ritdie t(dfk&ﬁ)ve fines (i.e.,

required and typically varies fromabout 5 to_ab .
vep0iRppariieiegar. agetyomsteERF %eafe@p&r s difeeasly cambe ng W@dé’mh 14-
m&h hd §4%§ﬁ%ateemmhb\%&fa Ridafa Bvfrfed ;)aa@l'es |

ended rel ease nenbrane) conpri sing

a water insoluble polynmer alone or in conbination with
[0@5 6Medeionsiby, ubirmgpad y‘uréler ahyiog | 2 Beakl . beifie npapbeilcarried out, for

forpmul ation for nce a day, .or.al. adm ni tratlon

exeelfoired s B Qe Brrafuipey i R iR bHOBRLE o B drving or

FRE nRERRIS Rhowh VB {He a0 ta6 QIEMHeS B8 E’&zd%lﬁlqelt@ 44 $h@am). In one
Cuthg active gubstangé ghd optlonaﬁﬁi ads F :

err(hodmmtathe R beadsejreBbiedsatal How roimretstamancdep egise aglesired drug
relS?se prP e é]g gt\/\'hhal(‘eftler,S1 % { gel'e%efgc\)? 2nroré th\%\évrag tﬁiﬂ‘)/e %gﬁ% to% g&?v% is released;

afREATHoLST frafl £bdut 306R%AofCiap sathleactioe iMtebdabealn aﬁérOSI hdlﬁs from about
for therapeutically effective plasm proflles over an

60e3% R tpal acsiye b Telqapsd; andheptadsplly @len 12 yrs, Aromh ey éer85% of

th%ﬁﬁ%l eRivERTR gés@@g €, anb@8B&hbddIfHOHRAR %@é&g%r@&mt%%w point
y the nethods t'he present 1 nvéntion include one or

ofribow H2etd (dopudiag almns Sa@dalmuoﬁ?(deabautrﬁj’d] tbad 8F€) @mse9°C, about

B8 BEBE o Rl 0%, 2530 PRULELLSRSC LHELIIER, s
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about 40% of the t ot al actlve i s released after 4

hours, from about 40-65% of the total active is

rel eased; after 8 hours, from about 60-85% of the

total active is released; and optionally after 12

hours, from about 75- 85960f1%he total active is

r el eased.



[ 0085] The dosage formthereby provides a

therapeutically effective plasm concentration over an
we@zioenstaes peri od of tinme, typically over a perp@OUSf00Rd47807

hours to treat nuscle spasm associ ated wi th pai nful

muscul oskel etal conditions in humans. Alternatively,

[00578 AJRSRIBerl; POIE cHLARRE GGkhRiicE B, MBEd)Alem@fivdlf1@he drying process
present invention nay be used to treat fibronyal gia or

maly nse mivinatordd0 @85 pdjTisied ftol mainkaiy andesited rrictaling hayddif. edn another
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d ﬂ:’lé&@@ };Jﬁfﬂlg §e.8S aﬁei Qsﬁou@sa&@, moRd &an @%Bh4EY%1 IT tHe ttétal active is
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by
relga@zq? i gharesidiom Gooeh:h 6t o sralgwsiges rdrd:ifen 8 hours

o] B B 50 T M0 BT, TR )09 43 s,

abéLﬁVBL%%\é@&hﬁe?dteﬂ ndede Rerfeleastsl).ofin tahod@er érh&fcﬁﬂnynt, the ER beads are
significantly i n‘g{ ovi ng pat| ent conpliance.

le 1
driggB7]releses bimihBRT Foot D 2050 ngBgBEHEATLE1LEN GRbAboUt 4-8% at
atn%?h&#(?]%ﬂ’e?sﬁl%)n but there is a large intersubject

nin plasm levels. It is elimnated quite
slowy with a half-life as long as one to three days.
[005!8]3 Im néditon, dryiegtorenting égiesend oimpiddatings tcan be vaiiehso long as the

co bty 05 BB i 0 Bk ER0SE peBSEC T Bhdtmbocioment
the &ﬁﬂ%%rﬁf)er%?e Hasbaec W 4ot DHhE! RARE t@hSdrhtufes SHEVS dbdut 50 +
Figure 1. To determine if this is the proper release

5% rrmm s, bet maplptﬂ@d nbd@wllaqe@urm tu”a@Sam@Y vetye Ingbsinga ot exemple, up
to fé% thO};ﬁs g &5%4!1 ]?c? 8ut 12 ]n%urs gll)( r ffg ho&r{s ) antdaa%losg ® hours. In

avvast

oné iehﬁbdinl}&n@ thé HIU@émCaﬁkldl&Idl & dﬂ@dﬁbO“@aﬁ)r%\é&ﬂ opedrsf r Bmnother
this data usi ng WnNonhi nTM Version 1.5, The resulting
embpdiarent pe Bl Qqags areccureds while Blajdiging alfgy inlet air temperature of about

60%9??/a§,§&41%%‘ﬁst ; W%@gﬁz’&ﬁ%yﬁdel Par anmet er Val ue

[0059] ER beads prepared as described above have a drug release profile, when tested
using United States Pharmacopoeia Apparatus 2 (paddles @ 50 rpm) in 900 mL of 0.1 N
HCl1 (or a suitable dissolution medium) at 37°C, substantially corresponding to the

following pattern:

after 2 hours, no more than about 40% of the total active is released;
after 4 hours, from about 40-65% of the total active is released;
after 8 hours, from about 60-85% of the total active is released; and

optionally after 12 hours, from about 75-85% of the total active is released.

[0060] When IR beads are coated with the ER coating composition under coating
conditions (e.g., in a fluid bed coating apparatus) in which the temperature and humidity
are maintained to provide a dew point of about 5-20°C, and optionally cured at a dew point
of about 5-20°C (e.g., 7-16°C), the resulting ER beads show improved stability properties.
For example, ER beads from commercial capsules, prepared in this manner and packaged
in bottles subjected to long term stability test conditions (e.g., at 25% RH after storage for

up to 48 months) consistently provide substantially uniform dissolution profiles when
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KO10. 2031 hr-1 K100. 1004 hr-1 K120.0828 hr-1 K210.0398
hr-1 Tlag0 hr Dose2 x 10 ng Tablets [0088] Theoretica
w@b@shss4bevel s were simul ated usi ng the phar neRORUSEDI/G17807
nodel given above and the target in vitro release rate
given in Figure 1. Figure 2 shows the sinulated plasma

tes{ea\ﬁ%ldér ﬁfno\rl g %Mncﬁﬁ@nsf ah| RAWieRhod RS Qh@ER]-be)édé]-@lugBrepared provide
Iexeri et given 3 times a day and

dlsmlop@rs pnbf‘ @;soklnﬁne ﬁzaacﬂmg wendd@iratidr Gaswt devide bryglog imagp than 10%
nce a da

ot PR aPSEY B a0 B! SERLEE HESAE AR S months,

6 rﬁNrﬁh@ henaanhd, ma hbdhd/MBecansis as- 48(r§&ﬁhy§f §8#2@8! Extended release
387,793, hérein |ncorporated by reference inits

be@iﬂtﬁha‘fetalyb P@Pafaﬂlusmgr p&bsleyrqcem caplionssdusiet cprtistenily exhibit

conRireB ey ST a i canofh B bR B b hee e oy, cogine R
bedR NS Eﬁr&a@hgsmm@aﬁm@hdwﬁ@mlmrédoume cqrdixies $n wfmch the
dew po?rgllse ngtpzzontrolled, or under an atmosphere outside the dew point range of about
5-20°C (e.g., 7-16°C) do not consistently provide dissolution profiles that are stable
throughout the expected duration of shelf-life (e.g., after 12 months, 24 months, 36

months, or up to 48 months storage in warehouses or pharmacies).

[0061] In addition, the uniformity of the release profile for ER beads in which the ER
coating comprised a plasticizer was also found to depend on how the ER coating solution
was prepared. In one embodiment, the ER coating is prepared by dissolving the water
insoluble polymer (e.g., ethyl cellulose) in a suitable solvent (e.g., an aqueous organic
solvent such as aqueous acetone), then adding the plasticizer to the solution and stirring
the solution of water insoluble polymer and plasticizer for at least one hour after addition
of the plasticizer. In some embodiments, the solution of water insoluble polymer and
plasticizer is stirred for at least about 2 hours, at least about 3 hours, at least about 4 hours,
at least about 5 hours after the addition of the plasticizer. If the water insoluble polymer
and plasticizer solution is stirred for less than one hour after the addition of the plasticizer,
the resulting ER beads do not consistently provide dissolution profiles that are stable over

time (e.g., under storage conditions).

[0062] The cyclobenzaprine compositions prepared by the process of the present invention
are useful for treating muscle spasms and the pain associated with muscle spasms, as well
as fibromyalgia (a chronic syndrome characterized by diffuse or specific muscle, joint, or

bone pain, fatigue, and other symptoms) and for the treatment of lower back pain.

[0063] The active core of the dosage form of the present invention may be comprised of
an inert particle or an acidic or alkaline buffer crystal, which is coated with a drug-
containing film-forming formulation and preferably a water-soluble film forming
composition to form a water-soluble/dispersible particle. Alternatively, the active may be

prepared by granulating and milling and/or by extrusion and spheronization of a polymer
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[0090] A drug solution (25 wt.% solids) conprising
cycl obenzapri ne hydrochloride (20.0 kg) prepared in
wG09055eet one/ purified water (30.0 kg each) apdI/osmbEa7807
onto 20-25 mesh sugar spheres (58.4 kg) in a datt
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dr -at f 54,1 e [ DY :
sl G agRE M B, s P R Rpr el BB e o flbhitate i
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ethyl cel lul ose (6.9 kg, Ethocel Prem um Std, 10 cps)

iethyl phthalate (0.75 kg) in.a 98/ .
(ot abr SrieeaPast bl Bk Bp Shal Bifep Hieinyrelpasg G0 conting
cor%?diiﬁgb furer MO IUUES Soll R0 0N oI HAtion IdT aSw ArBBiASo 1 hIe fpblﬁ’f%r and a

of mi Xxing could be a variable at the discretion of the
watpyeplablerpalymertte prietidé ERtherds ginaasodrdanneetith cerfginsembodiments, the

AR RIEGE WP 35 R RSy TR L B o
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: t [ -\ . a
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| at f ahout 50 ozzl e port size 3 mm The ER
7Wgﬁégﬁﬁgwﬁﬁ§Q&éﬁﬁb?&?@fﬁqﬁwﬁbM/point of 10C to provide a
9% coati ng weight. The resulting ER beads were dried
[0065%@'1’1@ pribht idtentiBf afs0preaitt a ethol ofinaki p@ified r&léase dosage
10C to drive-off residual solvents. [0092] The ER )
forye ingiidives @ ntikiare plaseelead mopulghony - eagsordapcepwith pae gmbodiment,
1h§cr§en%m dégzysén%fany beads remai ni ng on the 14 nesh
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my) e IR SAIGDUEE FOIsRh 2L ﬁl%lméffﬁ%m@ataﬁwﬁﬁé%%a%a
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production-scal e capsule filling equi pnent, MG Futura.
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equicsalirgthe dRbeat witbh wlerdbsdiwts b pslyger (gpioeslssplagicezed) alone
also filled into, size 4 whjte opague capsu t

Pt o550 NIRRT CHORTRRO LA gras sph lpmer (such as
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el DR TN IR L ARISRTE, SRR Bk Relead ERBelt?
differently and an identifying | ogo were enpl oyed for
produci ng commerci al products as Cycl obenzapri ne HCL

MR capsul es, 15 & 30 ng. Exanple 2B [0093] A nodified
process was devel oped according to Exanple 2A with

nodi fications to the ER coating and oven-curing steps.

In the nodified process, the |R beads were prepared as

in Exanple 2A. In the ER coat ng step, the ER coating
conposition (prepared



WD 2009/ 155426PCT/ US2009/ 047807 as in Exanpl e 2A)

conprising ethylcellul ose and diethyl phthalate in the
wa@e@vosasevat er sol ution was prepared by m xi ngPEr/USEH09/047807

+25 rpmfor not less than 1 hr after the addition of

di ethyl phthalate. This coating conposition was then

applﬂlﬁﬁjg 2 Rarll BE1aRBRARS FR Béadd QWne %k i coibid&fentwith IR Beads

provide a 9% coOating weight. The resulting ER beads

wer eat gl pioger fatiotthpradnee MR (18@tifi¢drelcabosepBilesiprovding thkedgsired

poi nt. of qq to drive-off residual solvents. After
scré@ﬁ?ﬁ@ Y%~ and 24-nesh screens), the ER beads were
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subjects with pain due to nuscle spasms of |ocal
detgrigietion bnHP&C).andoni zed, doubl e-bli nd, two- peri od
crossover trial in healthy vol unt eers (each 7- day

[0(?62? %f’ns Q(gu%tgu? ﬁr ' g%)élg?gér%g 1Lzﬁg g(#ceé{a}t)ll%osb g\%gg% I%ﬂléﬁ E%]Y be used for

dh kiﬁlk &le&ﬁﬁg cofMRXtides. NThetype afdilimyfoanthgirdeethdt is used to
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giroe i tesr nel ga) %nhyrwmm@él@%l but é@%iwa&eb sygble, alcohol
sol)llﬁﬁ.rosr %n@%@ergélu R 1§d %Fesvseﬁacﬁ‘ingerg @Mc}ﬁ%sﬁo?%ﬂbyrrohdone

perio conS|ste coI ecti on and saf
(PHB}esspelyethyhne Pr edmsle O.@drdxypio;@l 2, mEthsdceBuloAq 5 (HPMO),
, 8, 10, , 1 6, .18, 20,. 22, .24, 48, 72
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at %&%ehﬁ&mmé ¥&h i Mahed sl VMt o1 SioRigh ot Vontdhrations may be
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usefyk | Bisedrzg pmbsmcmym p@@m IBGhlﬁlgPatm&fOFn‘éﬁ’é@ﬂ in(thg sqlyigon form

or P it B0 A PO G PP Flpgingion the viscosiy

of tiy @etinphamargoki neti c (PK) paraneters in healthy
adult subjects. Paraneter Mean SD CVR 15 ng CMR 30 ng

[0070] Examples of appropriate polymers for coating applications include waxes, water-
insoluble cellulose derivatives (e.g. ethylcellulose, ethers of cellulose, esters of cellulose,
cellulose acetate, cellulose butyrates, cellulose propionate, ethyl cellulose, mixed cellulose
esters, etc), acylated polysaccharides, polyurethanes, polyvinyl acetate (e.g., Kollicoat
SR30D from BASF), polyacrylate and polymethacrylate polymers and derivatives, neutral
copolymers comprising repeating units of ethyl acrylate and/or methylmethacrylate (such
as Eudragit NE), pH-insensitive ammonio methacrylic acid copolymers, water-insoluble
copolymers of acrylic and methacrylic acid esters with quaternary ammonium groups,
such as Eudragit RS, RS30D, RL or RL30D and the like, and combinations thereof.
Preferred coating thicknesses range from about 1 to about 1000 microns, most preferably

between about 20 to about 500 microns.
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AUCO- 168( nghr/ L) 318.3+114.7 736.6+259.4
AUCo . (nghr/m.) 354.1+119.8 779.9+277.6 Chax (ng/ L)
W@2®925532d9. 9+5. 9 PCT/US2009/047807

[0071] In accordance with certain embodiments, the drug substance, optionally a binder
such as PVP, a dissolution rate controlling polymer (if used), and optionally other
pharmaceutically acceptable excipients are blended together in a planetary mixer or é high
shear granulator such as Fielder and granulated by adding/spraying a granulating fluid
such as water or alcohol. The wet mass can be extruded and spheronized to produce
spherical particles (beads) using an extruder/marumerizer. In these embodiments, the drug
load could be as high as 90% by weight based on the total weight of the

extruded/spheronized core.

[0072] Representative muscle relaxants include cyclobenzaprine, dantrolene sodium,
methocarbamol, metaxalone, carisoprodol, diazepam and pharmaceutically acceptable
salts, solvates, and/or esters thereof. Cyclobenzaprine hydrochloride is a particularly
useful muscle relaxant. As used herein, the useful muscle relaxants include the base,
pharmaceutically acceptable salts thereof such as hydrochloride, stereoisomers thereof and

mixtures thereof.

[0073] Representative examples of water insoluble polymers useful in the ER coating
include waxes, (e.g., fatty acid esters such as glyceryl behenate or caurnuba wax),
ethylcellulose powder or an aqueous dispersion (such as AQUACOAT® ECD-30),
cellulose acetate, polyvinyl acetate (Kollicoat SR#30D from BASF), neutral copolymers
based on ethyl acrylate and methylmethacrylate (such as Eudragit NE), water-insoluble
copolymers of acrylic and methacrylic acid esters with quaternary ammonium groups such
as BEudragit RS and RS30D, RL or RL30D and the like. Representative examples of
water soluble polymers useful herein include low molecular weight hydroxypropyl
methylcellulose (HPMC), methylcellulose, hydroxypropylcellulose, polyvinylpyrrolidone,
polyethylene glycol (PEG of molecular weight > 3000) and mixtures thereof. The
extended release coating will typically be applied at a thickness ranging from about 1
weight % up to 15 weight % depending on the solubility of the active in water and the

solvent or latex suspension based coating formulation used.

[0074] The coating compositions used in forming the membranes are optionally
plasticized. Representative examples of plasticizers that may be used to plasticize the
membranes include triacetin, tributyl citrate, triethyl citrate, acetyl tri-n-butyl citrate
diethyl phthalate, polyethylene glycol, polypropylene glycol, castor oil, dibutyl sebacate,

acetylated monoglycerides and the like or mixtures thereof. The plasticizer may comprise
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Tmax (hrs) 8.1+2.9 7.1+1.6 T112 (hrs) 33.4+10.3
32.0+10.1 [0095] Accordingly, one aspect of the
w0 pwensidon rel ates to a process for preparing PCT/US2009/047807
cycl obenzaprine HCL dosage fornms for providing the
phar macoki netic (PK) paraneters listed in Table 1A,
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he range of ab 125% of ; 3
techSit TP e ol R sy b B bed spating s
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forsusbjseitdbde a@edoﬁs &Bmyneaas'omnde%s fused i hggeimonttiesei dersns are used

. Al -1 f to.the d th I
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[0078) The A¥eaLi6M als8TpeIadds: RMEBBd WA EeIkire ¥ extended release dosage form
concentration-tine curve to infinity, GQrax refers to
whighenghderamuBrsed P &5 fere brdaiopriatipeh 1armgeordancemgthsone aspect

f
oS TR R

were estimted using plasma |evels after the first
[0079% eoating defnortepastideonuchdas e nbopasyicicotenw apdic affeo crpgtal or an

ereas far the. e e study period .
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[0080] coating the active drug particle with a solution or suspension of a water insoluble
polymer or a mixture of water soluble and water insoluble polymers to form an extended

release coated drug particle (ER beads);

[0081] filling into a hard gelatin capsule ER beads alone and optionally, in combination
with IR beads at a proper ratio ranging from 95/5 to 70/30 (ER beads/IR beads) to produce

a MR (modified release) capsule exhibiting a target drug release profile.
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WO 2009/ 155426PCT/ US2009/ 047807 Table 1B: Mean (SD) PK

paraneters for subjects 18 to 45 years of age in the
w@2doetiss4popul ati on Paranmeter Flexeril (r) 10 ngPCT/U820091047807

= 17) CVR 30 ng (n = 18) AUCO-168 (ng-hr/nm) 805.4

330.7

[0082] The methods of the present invention provide a modified release, multi-particulate
dosage form of a skeletal muscle relaxant comprising one or more bead populations which
provides an extended release profile of the active under in vitro conditions closely
mimicking the profile simulated from pharmaco-kinetic modeling. At least one of the
bead populations is an ER (extended release) bead population typically comprising a
coating of a water insoluble polymer alone, or in combination with a water soluble
polymer, applied onto active containing cores. The active core of the dosage form of the
present invention may comprise an inert particle such as a sugar sphere, or an acidic or
alkaline buffer crystal, which is coated with a skeletal muscle relaxant such as
cyclobenzaprine hydrochloride-containing film-forming formulation, preferably a water-
soluble film forming composition. The first coating formulation may contain, in addition
to the active, a binder such as hydroxypropyl cellulose. The drug layered beads may be
coated with a protective seal coating of OPADRY® Clear to produce IR Beads.
Alternatively, the core particle may be formed by granulating and dry milling and/or by
extrusion and spheronization of a pharmaceutical composition containing the active. The
amount of drug in the core will depend on the dose required and typically varies from

about 5 to about 60% by weight.

[0083] ER Beads prepared by the methods of the present invention comprise a functional
membrane (e.g., extended release membrane) comprising a water insoluble polymer alone
or in combination with a water soluble polymer onto IR Beads. The capsule formulation
for once a day, oral administration of a skeletal muscle relaxant prepared in accordance
with the present invention comprises ER Beads containing the active substance and
optionally IR Beads. IR (immediate release) Beads allow immediate release of the active
while ER Beads allow an extended release profile of the active over several hours. Upon
oral administration, such a capsule formulation provides for therapeutically effective
plasma profiles over an extended period of time, thereby resulting in improved patient

compliance.

[0084] The dosage forms prepared by the methods of the present invention include one or
more bead populations and provide a modified release profile. At least one of the bead
populations includes extended release (ER) beads wherein the ER beads include a core
particle (IR (immediate release) bead) containing a skeletal muscle relaxant and an ER

(extended release) coating comprising a water insoluble polymer surrounding the core.
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The dosage form, in accordance with certain embodiments, when dissolution tested using
United States Pharmacopoeia Apparatus 2 (paddles @ 50 rpm) in 900 mL of 0.1N HCI (or
a suitable dissolution medium) at 37°C exhibits a drug release profile substantially

corresponding to the following pattern:

after 2 hours, no more than about 40% of the total active is released;

after 4 hours, from about 40-65% of the total active is released;

after 8 hours, from about 60-85% of the total active is released; and
optionally after 12 hours, from about 75- 85% of the total active is released.

[0085] The dosage form thereby provides a therapeutically effective plasma concentration
over an extended period of time, typically over a period of 24 hours to treat muscle spasm
associated with painful musculoskeletal conditions in humans. Alternatively, the dosage
forms prepared by the methods of the present invention may be used to treat fibromyalgia

or insomnia.

[0086] The following non-limiting examples illustrate the capsule dosage forms
manufactured in accordance with the invention using cyclobenzaprine hydrochloride as a
test case, which exhibit in vitro drug release profiles, similar to that predicted by
performing modeling exercises. Such dosage forms when orally administered, would
enable maintaining drug plasma concentrations at therapeutically effective levels over

extended periods of time, thereby significantly improving patient compliance.

Example 1

[0087] Cyclobenzaprine is well absorbed after oral administration, but there is a large
intersubject variation in plasma levels. It is eliminated quite slowly with a half-life as long
as one to three days. The present treatment regimen of 10 mg three times daily is an issue
of patient compliance, especially the elderly. Hence, a modified release dosage form
(capsule) was designed with a release profile shown in Figure 1. To determine if this is the
proper release profile, the pharmacokinetics data of cyclobenzaprine following a single
dose of 10 mg Flexeril® tablets administered 3 times a day was taken from the literature.

A pharmacokinetic model was developed from this data using WinNonlin™ Version 1.5.

The resulting model parameters are listed below:
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19.2 5.6 Tmax (first) (hrs)a 4.3 1.0 6.8 1.9 Tmax
(hrs)b 17.2 5.7 6.8 1.9 tin. (hrs) 30.4 7.1

WO 2009/155426 PCT/US2009/047807
Model Parameter Value
Volume of Distribution / F 429 L
K01 0.2031 hr”
K10 0.1004 hr™
K12 0.0828 hr™
K21 0.0398 hr
Tlag 0 hr
Dose 2 x 10 mg Tablets

[0088] Theoretical plasma levels were simulated using the pharmacokinetic model given
above and the target in vitro release rate given in Figure 1. Figure 2 shows the simulated
plasma levels for day one following dosing of 1 x 10 mg Flexeril® tablet given 3 times a

day and the proposed Cyclobenzaprine HCl MR Capsule, 30 mg given once a day.

Example 2A

[0089] A manufacturing process flow diagram is shown in Figure 3, used to prepare
cyclobenzaprine HCl MR capsules. (See US Patent 7,387,793, herein incorporated by
reference in its entirety for all purposes.) The capsules used for the various clinical studies
(e.g., pivotal study and phased clinical trials) and the registration stability batches were

also prepared according to the process of Example 2A.

[0090] A drug solution (25 wt.% solids) comprising cyclobenzaprine hydrochloride (20.0
kg) prepared in 50/50 acetone/purified water (30.0 kg each) and coated onto 20-25 mesh
sugar spheres (58.4 kg) in a Glatt fluid bed coater, GPCG 120, equipped with a 18" bottom
spray Wurster insert, air distribution plate D (100 mesh screen), a partition height from the
distribution plate of about 53 mm, at the following conditions: Nozzle diameter: 3.0 mm;
dew point about 8°C; Atomization air pressure: 2 bar; Initial spray rate: 100 g/min ramping
up to about 400 g/min; Product temperature: 49°C, decreasing to 43°C; Process air
volume: 950-1100 CFM. The resulting drug layered beads were provided with a
protective seal coat of OPADRY® Clear at a coating level of 2 wt.% in the Glatt fluid bed

coater by spraying the aqueous solution (8 wt.% solids) at a spray rate of about 200 g/min
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32.4 8.1 a Estimated using plasnma

| evels after the first dose and before second dose for
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study period was used and the val ue was dose- adj ust ed

to a 10-ng dose. b Estimated using plasnma

at %Tg}’cﬁiu%t A efhgurjénﬁ’ £PEiH e d%twugé’lgf)@f ged he dhad Bt SoweBo°C for 5

dicatio Tabl e 1C. Mean K paraneters for
misutesy zémt@%rsnmtmfﬁsC yeproyidef “ingediate releaseS4iRathgads.
popul ati on Paranmeter Flexeril(r) 10 ng; tid (n = 17)

[OOQWA%OEIQQ:OStri]ng:cg'n%osition (6.0 wt.% solids) comprising ethylcellulose (6.9 kg,
Ethocel Premium Std, 10 cps) and diethyl phthalate (0.75 kg) in a 98/2 acetone/water
solution was prepared by mixing at 850 +25 rpm for not less than one hour. This means
the time of mixing could be a variable at the discretion of the operator in the
manufacturing environment. This coating composition was then applied onto the IR
Beads (77.4 kg) under a dew point of 10°C at an initial spray rate of about 250 g/min,
ramping up to 500 g/min, process air volume of 1000 CFM), process air temperature 46°C,
atomization air pressure 2.5 bar, in a Glatt GPCG 120, equipped with a 18” bottom spray
Whurster insert, air distribution plate C (100 mesh screen), a partition height from the
distribution plate of about 50 mm, nozzle port size 3 mm. The ER coating was applied at
a dew point of 10°C to provide a 9% coating weight. The resulting ER beads were dried in

the unit at 50°C for about 5 min at a dew point of 10°C to drive-off residual solvents.

[0092] The ER beads were then passed through 14-mesh and 24- mesh screens, discarding
any beads remaining on the 14 mesh screen, then cured in an oven at 60°C for 4 hours.
The required amounts of extended release beads (131.9 mg equivalent to 30 mg of
cyclobenzaprine HCI) were then filled into size 4 capsules (empty capsule weight: 37 mg)
to produce Cyclobenzaprine HCl MR Capsules, 30 mg as pivotal clinical trial material
(CTM) using production-scale capsule filling equipment, MG Futura. The required
amounts of extended release beads (65.9 mg equivalent to 15 mg of cyclobenzaprine HCI)
and equivalent amounts of 20-25 mesh sugar spheres were also filled into size 4 white
opaque capsules to produce Cyclobenzaprine HCl MR Capsules, 15 mg as pivotal CTM
using the same capsule filler. Size 4 hard gelatin capsules with a body and cap colored

differently and an identifying logo were employed for producing commercial products as

Cyclobenzaprine HCl MR capsules, 15 & 30 mg.

Example 2B

[0093] A modified process was developed according to Example 2A with modifications to
the ER coating and oven-curing steps. In the modified process, the IR beads were

prepared as in Example 2A. In the ER coating step, the ER coating composition (prepared

26



AUCO- 168 (ng.hr/nm) 1017.4 261.3 945.9 255.2 AUCo_.
(ng-hr/m) 1129.1 309.6 1055.2 301.9 Cmax (first)
W@ oghEp2d2.2 2.6 6.4 1.7 PCT/US2009/047807

as in Example 2A) comprising ethylcellulose and diethyl phthalate in the acetone/water
solution was prepared by mixing at 850 £25 rpm for not less than 1 hr after the addition of
diethyl phthalate. This coating composition was then applied onto the IR Beads at a dew
point of 10°C to provide a 9% coating weight. The resulting ER beads were dried in the
unit at 50°C for about 5 min at a dew point of 10°C to drive-off residual solvents. After
screening (14- and 24-mesh screens), the ER beads were cured in an oven at 60°C for 4

hours at a dew point of 8-10°C (target 10°C).

Example 3

[0094] Compositions prepared according to the procedure of Example 2A were tested in
pharmacokinetic (PK) and Phase 3 clinical studies (fasted vs. fed state study using CMR
30 mg doses), safety and bioavailability study of multiple dosing of Cyclobenzaprine HCI
MR 30 mg and Cyclobenzaprine HCl 10 mg three times daily in healthy volunteers,
efficacy and safety study of Cyclobenzaprine HC1 MR 15 mg and 30 mg vs. Placebo in
subjects with pain due to muscle spasms of local origin, and a randomized, double-blind,
two-period crossover trial in healthy volunteers (each 7-day assessment period). The latter
trial compared the safety and pharmacokinetics of Cyclobenzaprine HCI Modified-Release
(CMR) 30 mg once daily and Flexeril (cyclobenzaprine HC] 10 mg three times daily in
two sub-groups of 18 healthy volunteers - aged 18 to 45 years and aged 65 to 75 years.
Each 7-day assessment period consisted of blood collection and safety assessments at
Predose, 0.5,1,1.5,2,2.5,3,4,5,6,8, 10, 12, 14, 16, 18, 20, 22, 24, 36, 48, 72, 96, 120,
144, and 168 hrs after dosing and bioanalytical testing by validated LC-MS/MS. Figure 4
shows the plasma concentration — time profiles of cyclobenzaprine HCl MR (CMR 30 mg)
and Flexeril® (10 mg x 3 times) administered into healthy adult volunteers fasted

overnight.

Table 1A: Summary of target pharmacokinetic (PK) parameters in healthy adult subjects.

Parameter Mean + SD CMR 15mg CMR 30 mg
AUC,.168 (ngehr/mL) 318.3£114.7 736.6+£259.4
AUC.0 (ngehr/mL) 354,1£119.8 779.9+£277.6
Crnax (mg/mL) 8.3+2.2 19.9+5.9
Tinax (hrs) 8.1£2.9 7.1£1.6
Ty (hrs) 33.4+10.3 32.0£10.1
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Cmax (ng/m) 18.5 3.3 19.2 5.1 T. (first) (hrs) 5.0
1.4 8.5 2.3 Tmax (hrs) 19.7 5.0 8.5 2.3
WO 2009/155426 PCT/US2009/047807

[0095] Accordingly, one aspect of the invention relates to a process for preparing
cyclobenzaprine HCl dosage forms for providing the pharmacokinetic (PK) parameters
listed in Table 1A, obtained in the clinical studies described above, and, in another aspect,
bioequivalent dosage forms, providing 80% to 125% of one or more of the mean
pharmacokinetic parameters listed in Table 1A (e.g., Cmax and AUC). Each of the MR
dosage forms containing cyclobenzaprine hydrochloride to be manufactured for
commercial distribution following the regulatory approval, if tested in healthy volunteers,
should provide a maximum blood plasma concentration (Cmax) Within the range of about
80% to 125% of 19.851 + 5.8765 ng/mL of cyclobenzaprine HCI and an AUCy.;6s within
the range of about 80% to 125% of 736.60 + 259.414 nghr/mL following oral
administration of a single 30 mg cyclobenzaprine HCl MR Capsule. Similarly, the
cyclobenzaprine MR dosage forms should provide a maximum blood plasma
concentration (Cpay) within the range of about 80% to 125% of 8.315 + 2.1635 ng/mL of
cyclobenzaprine HCI and an AUC.163 within the range of about 80% to 125% of 318.30 +

114.657 ng-hr/mL following oral administration of a single 15 mg cyclobenzaprine HCI
MR Capsule.

[0096] Cyclobenzaprine HCl MR capsules of 30 mg were prepared according to Example
2A, providing within 80% to 125% of the mean pharmacokinetic values shown in Table
1B in healthy adult subjects aged 18-45 years under fasting conditions, and in Table 1C in
healthy adult subjects aged 65-75 years under fasting conditions. AUC.i¢3 refers to the
area under the plasma concentration-time curve to the last measurable time point (168 hrs)
calculated by the linear trapezoidal rule, AUCy. refers to area under the concentration-
time curve to infinity, Cpax refers to the maximum blood plasma concentration and Tmax
refers to the time to maximum plasma levels of cyclobenzaprine. Ciaxfirsty and Trnax(first)
values were estimated using plasma levels after the first dose and before second dose for
cyclobenzaprine 10 mg TID, whereas for CMR 30 mg, the entire study period was used
and the value was dose-adjusted to a 10-mg dose. Tpax Was estimated using plasma levels

during the entire study period for both study medications.
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[0097] Figure 5 shows the actual in vitro drug release profile in comparison to the

simulated in vitro drug release profile calculated using the Gastro-Plus software and the

PK parameters obtained from the studies described above.

remarkably very close. Figure 6 shows the drug release profiles of the pivotal biobatch

(30 mg, prepared according to Example 2A) stored in 60-ct induction-sealed HDPE bottles

under accelerated stability conditions (40C/75%RH (relative humidity)).

(PF307EA001) and all Registration stability batches (PF312 (15 mg) and PF313 (30 mg),

also prepared according to Example 2A) exhibited similarly tight drug release profiles
when stored in 60-ct induction-sealed HDPE bottles under ICH stability conditions (e.g.,
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Example 4

[0098] Table 2 summarizes the stability results for a series of process validation batches of
Cylcobenzaprine HCl MR capsules, 15 and 30 mg (e.g., PF312EA001V to PF312EA003V
(15 mg) and PF313EA001V to PF313EA003V, prepared according to Example 2A). The
first validation batch (PF313EA001) and another batch (PF313EA006) had comparatively
high and low dissolutions at release (i.e., at time zero), respectively (see Table 3). Lot#
PF3130001V failed for dissolution at 1-, 3-, and 6-month 40°C/75% RH (relative
humidity), 3-, 6-month 25°C/60% RH and 3 month at 30°C/65% RH time points. The out-
of-specification dissolution points were the 4 hour and/or 8 hour time points. The other
five validation batches at release (i.e., at time zero) met dissolution, assay, degradant
specifications (see Table 2). Furthermore, the stability data for these validation batches
also met the product specifications. The investigation indicated the out-of-specification
(OO0S) dissolution results observed for PF3130001V were not due to a stability issue with
the product but rather a higher than typical dissolution profile for this particular lot at
release (i.e., at time zero). The time zero and subsequent time dissolution data did not
indicate an upward trend in the dissolution values but rather typical analytical and/or

batch-to-batch variability.

30



bat ches
of

degadantRGT/E$2609/047807

(c6w8) 16 | (6L-vL)9L | (LS-SS)9S (62-82) 6T S'1 8001 oW 9 “HY %SL/Do0t

L i‘

t ot al

maxi num and ni ni num val ues of

noi st ur e,

31

stirring tinme and curing dew point control
7 batches of cycl obenzaprine HCL MR

after the new controls were consistently adopted
. e.

uniformty of dosage units for the commrerci al

[001001Tabl e 3 summari zes the nmean val ues with

standard devi ati ons,
WRHEAYS3S42 ssol uti ons,
Exanpl e 2B):

(i

(5]
Q
o ol _ ﬁ@m@ v6 | (08-8L) 6L | (65-L5)8S | (T€-0) I€ 1'C £'86 oul ¢ “HY %S L0
F o9l | GeHe)ce |TeL-oL)sL | (65-98)8S | (1€-0€) 1€ v'T €001 ow | “HY %SL/De0¥
SS9 > 9 AR 1§ OB L | 0519)vs | (06-LD) 6T 0T TIOL | oW 8T ‘HY %09/065T
220’0 T3 —(6859) 98 | CE@ML | (Usv9)os | (ce-3D) 1€ g1 STI01 | OW T “HY %09/D05T
BB o o (ow8) 6 d WSHDLL | (6545) 95 | (2£-87) 0€ S L'86 o 9 “HY %09/36ST
% —NMm C C . g % D ? °
3 P® E5 doB1ze) Bo] GEwDs | (1995) 65 | (€€-08) ¢ 0T 686 Ul € “HY %09/057
35000 8 @) B g BLBEL | 8s5)9s | (€£-09) 1€ 6'1 L'66 [enruy
3 05— % — < Qisod KIGHUCAZ0BOCT €4d Yored uonepreA Sw o¢ ‘sensde) YN [DH SuLIdezuoqo[oL)
N = S ppm—— [y . v ¥ 5
DS F8 29 _([®&E6) 86 m&wﬁ@w (69-09) €9 | (9¢-€€) ¥€ 0'C €001 ow 9 “HY %SL/De0
& o0 oGy BT Krel) £ | (596579 | (3e-€0) s¢ T 066 ous € ‘HY %SL/Jo0%
awo%mmﬂaw@m@i F95.: 05L/Jo
+ o 0 0 S(66%06) & J UedBze | (19-65) 19 | (8e-5€) o¢ €T 0001 o [ ‘HY %SL/Ds0F
S8 o D G2).B Y BB | (65-99) 85 | (be-16) €€ L'T T101 ow 71 ‘HY %09/J65T
L= __ OO Pai..'..') R
s m@ cOdRIF8 b o BF@IE8 | (L9899 | (6£-9¢) L€ I'C 6'66 ouwr 9 ‘HY %09/205C
P2 085 g 200 6 PE@)Es | (590979 | (Lere) o o1 €001 oW € ‘HY %09/J05T
.IE.CaCS..la Ov O T O - X
D5 DO s g (BH8HEE T €968 | (T9LS)09 | (8e-vE) 9¢ e 1001 [enuy
L NE L @ 6 3po& sa@HUT AS00DE [ €4d Yoyee UonEpIEA But 0¢ ‘sopnsde) WIN [DH durdezusqook)
Mv o - @ ..m L __WOU - Pnu ..m (7)) -
3 pidio ¢ Gy o5 < T SR = sX s1y ¢ (%) (%) dmsde) YW
% Mv\ﬂ.wom 23 SELC- S 0 ¢ cpaswpy Snid % aImsiofy] | Aessy IOH durrdezuaqopA)
TSscocmsocsocoocao
momouommt z%ﬁasv.ﬁm \,./a mmo%vmw_v.wmw oﬁm u% m ‘sarnsde)) YN [DH 2undezuaqooA)) 103 vle(] [eonAeUY 7 9B L



L
=3
R -
I~ i o
E=s—5cl|log0 2 Gm.mwv 0 | (6L-1L)vL | (9S-6¥) 1S | (6T-L1)TT 6'1 €86 ow 9 “HY %SL/Ds0
— o © o | S e @ 2 & O\ g
© 2 m °©T— | dE7 22 e@a,@@ 16 | (08-0L)sL | (09-L¥) €5 | (LT-07) ¥T €T 956 ow ¢ ‘HY %SL/D:07
— T - — o = - — 1 — . -
z2855%g 288 3 L%@-w%ww (b1-69)TL | (bS-6v) 1S | (82-€0) ¥C 'z €L6 Ul [ “HY %SL/D60%
o 5 o8 m m m CA83H (R ETsE 3 (eL-L9) 1L | (Tsom) 6 | (sT0D)TC 0T 0'96 ouwr 81 “HY %09/005T
mt @ m 88°¢05a9 8 4&@%@ (bL-,9) 1L | (zs-8p)0s | (92-20) €T T TL6 o 71 ‘HY %09/35T
[ N O) A D=x= o2-0--@
S w, Lo c205R o3 HE www% Q (6L-¢L) LL | (85-08)ss | (1€-70) 8T L1 $'96 ouwr 9 ‘HY %09/05C
. — — a e ™1 + [E—p) U
© 85528 %%4388 4 Rgmww og N (6L-69)vL | (9s-8v) €5 | (6T-17) 9T 6'1 796 owl € “HY %09/00ST
EZc2RE ) o sNT  FollBLLsg | (s 1L | (ssnos | Gzzovr | 9T 7’36 renruy
R R W T =333 @mom,@ﬂam Ul AT000Z1 €4d yoreq uonepreA Sw G| ‘sonsde) YN [DH utdezusqooL)
o 0. 00 c v N o (el <))
m\m SE mmm FSIRCS m@w -88BeB o (e8v0) 08 | (65¥9) LS | (0£-LD) 6T €1 6'86 ow 9 ‘HY %SL/D0F
f- P o €
— mm Pl m To99°g J6 mwﬁm F (18-vL) 8L | (65-¥S) LS | (1€-87) 0O€ T 9°96 ouwr ¢ “HY %SL/Ds0
oD o o N IS C-O— 0T
oS nd mmm.@ ° mi@w@wom o ©O8-€L)LL | (09-vS) LS | (¥E-0€) T€ 0'C 586 ow [ ‘HY %SL/D:0¥
(@] - - p—r— = P
< 2z m 59 mm ESj@oE A@Mmm% @ (SLr69) €L | (95T vs | (1€-LT) 6T 61 L'86 oW 81 “HY %09/005C
£ m m @ 2o &0 P 0] %-88%8g o (sL-€L)vL | (95-€5) 65 | (0€-62) O€ €T L'86 ow 71 ‘HY %09/D65T
m > ~L3 o ~ g SEOL i@.&mﬁm (z8-z) LL | (@9-Ts)Ls | (bE-0€) €€ 61 6'L6 U 9 “HY %09/0ST
< .mm NOSCE2 Il ogd8 mwma 7 (08-92)8L | (09-96)85 | (vE-0€) C€ 0T 0'86 oW ¢ ‘HY %09/D05T
M.w & m m m 2P —-40= mﬁ.@.wwmo@ S (3.-6L)9L | (8545)9s | (zE-0¢) 1€ €'C 086 [enuy
m.w 5> 0sgoTOyg m WE%@@@E ur A€000€1¢1d yoreq uoneplieA Sw (¢ ‘sopnsde) YN [DH 2uLIdezusqo[ok)
(@] >0 O O edm\) OO O 0OC d
= 03T 0o ¢ Hwd@a - gupE ©- sy S sIy ¢ (%) (%) onsde) N
= % 1810 pasesay Sna( %, 2IMSIOf\] | Aessy 1OH dutidezuaqopA)

32



wherei n said
conpri ses water.

20-25 nmesh. 5. The nethod of claim1,
seal -coating conposition further

S
2
W 00 3 (ee8)88 | (L6907 | (cs8p)os | (Ter)ve ST 766 oW 9 “HY %SL/De0¥
mw,m ¢ 10 o @106 | OL-1L) v | (€s-Ly) 1S | (ST-TD) T | €T 9'86 oul ¢ “HY %SL/Do0
m m m frm M.o m (66-68) 76 | (18-¥L) 9L | (LS-0S) €S | (92-TD) ¥¢ 0°¢ L'66 our | “HY %SL/Ds0
28 BT Do Y (8-08) €8 | (TL-v9) 89 (1s-¢v) Ly | (TT-L1) 0T €T 7’86 ouwr 81 ‘HY %09/005C
o _d0g0_o (83068 | (115989 | (09 6v | (ST-1D) 4T 6C 8°L6 ow 71 “HY %09/65T
S W:m m S mow S o (88-¢8) 68 (1L-89) oL | (as-sy) sy | (€T-L1) 0T 6'1 7’86 ouw 9 “HY %09/D0SC
28 gs DB o] ese) s | (€89 1L | (sp)er | (STeDTe T 9'86 oW € “HY %09/D0ST
2288 ' ® DENG (6-s8)88 | (sL-1L) €L | (€5-09)Ts | (LT-1D) ¥ 1'C €96 [eruy
m 5 w D - o m S sog DA W AS000T1 €4d Yoved uonepiieA S 61 ‘sopnsde) YN [OH dunidezuaqoAd
m 553F 998 Jo0sre)ss | (815 | 85T vs | (5700 €2 0c 666 o 9 “HY %SL/Os0F
2837 o1 5 (eL)ts | (08T)oL | (95T bs | (875D LT €7 6'36 Ul € “HY %SL/De0
1m_ = EL] ool go mc&-mwv 68 | (9L-69)cL | (bS-L¥)0S | (#T-61)TT b'C 66 ouwl [ “HY %SL/Ds0
E M i< yrput R .mao-w@ €6 | (8L-69) €L | (9s-sp)1s | (8T-L1)TT 0T 766 ow 81 ‘HY %09/D0ST
COD e s r8) L8 | (9L-0L) €L | ($S-61) TS | (STTD T 1'C 866 ow 71 ‘HY %09/005C
=X M@h = IRUe 16016 | @69 sL | (6son)ss | (6210 9t 8’1 b'86 w9 “HY %09/D65T
m m mm < O — m O(T6-s8) 16 | (OL-0L)SL | (rs-6v) €5 | (9220 T ¢ L001 o € ‘HY %09/J0ST
gsZ S 0w S 81679888 | (SL69)TL | (rs-Lp)0s | (LT10) €L bz 9'66 [enm
G5 acE ST m S so[og HdaH U AT000T1 €4d HORg UOLEPIEA Bw g1 “sonsde) YN [DH 2uLIdezuaqoA)
=T33 wWﬁ_M_m = s;op s § smy siy 7 (%) (%) omsded YW
W ® T 9 QE1#oy, 2~ pases[ay SN % QINISIOI Kessy IDH duridezuaqops)

33




pl asticizer to the pharmaceutically acceptabl e

wat er -i nsol ubl e pol yner and phai naceutical ly
waewmepsaks e solvent. 9. The nmethod of cl ai m 8PCTg2009/647807

t he pharnmaceutically acceptabl e water-insol uble

pol ymer, plasticizer, and pharmaceutically acceptable
[OO@gLT%t rn@{h c§t dns rv@&e fdedb thepdceRPOUEXANPIOVAS Birbtethe stirring

ition o e plasticizer to the pharnaceutlcally
timecafiep hdditien mﬁphst&mm@m thsl BR sodtingesolutiog was consistently controlled to

o STELTES UL L, SN A0 SPLNEDNC o . STUS PRI wheo

£ WistAIRE & APIRYY &R%rof Ml RRSFARRIUrnG dryies/QGHh TAdﬁaﬂﬂ: oint for
Waa gut 50: Sg&gtetoge water. 11. hgyng?hoégof c?aln:apln

drugteyeing, ERdepheratngeand BRabead cusios peastseieat Rak08¢ - sol ubl e
pol ynmer conprises hydroxypropyl nethylcellul ose. 12.

[00§@§Lg?;bﬁgb1%f3t gur%%n%%?is utﬁ’? Zl{e%h Q/afdgg vﬁﬁlaﬁglﬂﬁ?djﬁéxﬁéﬂdﬂé, maximum

and minimum values of assay, dissolutions, moisture, total degradants, and uniformity of

dosage units for the commercial batches after the new controls were consistently adopted
(i.e., stirring time and curing dew point control of Example 2B): 7 batches of
cyclobenzaprine HCl MR capsules, 30 mg (PF313) and 32 batches of cyclobenzaprine
HC] MR capsules, 15 mg (PF312). The earlier Process Validation Batch PF3130001V and
one of the first 3 commercial batches (PF3130006) referred to above (manufactured
according to Example 2A) which showed atypical (i.e., high or low) dissolution values, are
shown separately in Table 3. It is apparent that the assay and dissolution values are tight,

indicating that the manufacturing processes are sufficiently robust.
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17. The nmethod of claim7, wherein the ratio of
wat er -i nsol ubl e pol yner to plasticizer is about 9:1.
wao9/Tsa2éret hod of claim 1, wherein the drug |BYEUS2999/047807
conposition conprises cycl obenzaprine hydrochl ori de,
and after drying, the drug | ayered beads conprise from
about 20 w.%to about 30 wt. % cycl obenzapri ne
[oded och! eniiflehe h9entdRCndEHOAdIQEHGIRINLSi MESK R Feference to
the drug layering conposition conprises
speifid edaemtaphemef, ywilloohdpparedeto arecskafadan tily gt gt varkoais changes

ang %ﬂﬁjﬁgﬁ%ﬁﬁ% %g ?‘E‘jfssfl& 3@@{%{1{,&%@ 51%% aﬁggir?%{lﬂ §¢ppgthereof.

claim1, wherein the IR beads conprise about 2% of the
pharmaceutically acceptabl e water sol uble pol yner.

21. The nethod of claim 1, wherein the ER beads
conprise about 7% to about 12% of the pharnaceutically
accept abl e water insoluble polynmer. 22. The nethod of
claim7, wherein the ER beads conprise about 9% of the
phar maceutical |l y acceptabl e water-insol ubl e pol yner
and plasticizer. 23. The method of claim1, wherein
the ER beads provide a drug rel ease profile that does
not deviate by nore than about 10% at any tine point
in the follow ng dissolution pattern: after 2 hours,
no nore than about 40% of the total active is

rel eased; after 4 hours, from about 40-65% of the
total active is released;
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after 8 hours, from about 60-85% of the total active
is released; and optionally after 12 hours, from about
w(QO' 260859406 the total active is rel eased, PEIER2009/047807
tested using United States Pharmacopoei a Apparatus 2
(paddles @50 rpm) in 900 nmL of 0.1 N HC1L at 37C. 24.
The nmethod of claim 1, wherein the ER beads provide a
drug rel ease of about 20%to about 50% after 2 hours
W nested using United States Pharnmacopoei a
paratus 2 (paddles @50 rpm) in 900 nL of 0.1 N HC1
at 37C. 25. The nethod of claim1l, wherein said
1. coatAl mgthed efpisparing ¢ pharinedeutigal cgrpesitian camposipiier e

havi hg a dew poi n about 6-17

mot fibg arotgnRerbbadiRley bt drPRl-SERN, otag o dtpriliie
car ci@eb@ehpriedera ;ﬁlﬁnﬁéo@@ﬁ@ﬂl ra@cdp@ibll 16a1 12 s ¢l e, RO o ester
rangi ng from about 6-17C. The net hod of claiml

uhe Hesrepfsanidan mﬂ@tléftl@paompta@e selventcthershy forming [Ryhcads; and
a T%Z'_Oher gat{“n%ﬁhé‘ﬁa ?ﬁa ‘(}{,1&02{ nﬁR C é}glg{b%n{pog%ﬁ Qgﬁﬁmsmg a

e ne

ph a;phﬁiﬂih@bﬁtioﬁﬁy aCRPRbR Watanlneaﬂbklpslé&ne'ipuﬂ@r ad atmosphere having
cycl obenzapri ne HCl1 and rovol %) XI num b] ood

pl agPEVaRoHSHIRE [Tom Ui st HgedFSabout

80%to 125% of about 19.9 ng/rrL of cycl obenzaprl ne HCl
and an AUCO-168 within the range of about 80%to 125%
2. of akheuttetﬂo’iﬁof&laim hitémher tomposmgg a si ngl e oral

3}12‘@2%1?#4 Hbe E%abqaﬁr BP0 C SRR oq PogmpRTeas dBoppere
hanFl go}ﬂ%og{lﬂzm@w des a nmaxi num bl ood
%sma concentr %1

ion (Crax) within the range of about
80%to 125% of about 8.3 ng/nL of cycl obenzaprine HCl

and é@g gfgziﬁgx H},lﬁl{etrfrégﬁnrpg V\lllge ng.tlnéb[ge ?R %9 3 o? st%g g)/gvlth a
sezﬁ%@ﬁgsédr@dsﬁﬂmtohﬁfpﬁ@fng a pharmaceutically acceptable water soluble polymer
before said ER coating step b).

4. The method of claim 3, wherein said inert particles have a particle size of about

20-25 mesh.

5. The method of claim 1, wherein said seal-coating composition further comprises

water.

6. The method of claim 1, wherein said coating steps a) and b) are carried out under

an atmosphere having a dew point ranging from about 5-20°C.

7. The method of claim 1, wherein the ER coating composition further comprises a
plasticizer.
8. The method of claim 7, wherein the ER coating composition is prepared by stirring

the pharmaceutically acceptable water-insoluble polymer, plasticizer, and

pharmaceutically acceptable solvent for at least about 1 hour after addition of the
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plasticizer to the pharmaceutically acceptable water-insoluble polymer and

pharmaceutically acceptable solvent.

0. The method of claim 8, wherein the pharmaceutically acceptable water-insoluble
polymer, plasticizer, and pharmaceutically acceptable solvent are stirred for at least about
3 hours after addition of the plasticizer to the pharmaceutically acceptable water-insoluble

polymer and pharmaceutically acceptable solvent.

10.  The method of claim 1, wherein the drug layering composition further comprises

cyclobenzaprine hydrochloride and about 50:50 acetone:water.

11.  The method of claim 1, wherein the pharmaceutically acceptable water-soluble

polymer comprises hydroxypropyl methylcellulose.

12.  The method of claim 1, wherein the pharmaceutically acceptable water-insoluble
polymer is selected from the group consisting of ethylcellulose, ethers of cellulose, esters
of cellulose, cellulose acetate, cellulose butyrate, cellulose propionate, polyvinyl acetate,
neutral copolymers based on ethyl acrylate and methyl methacrylate, copolymers of
acrylic and methacrylic acid esters with quaternary ammonium groups, pH-insensitive
ammonio methacrylic acid copolymers, waxes, acetylated polysaccharides, polyurethanes,
high molecular weight hydroxypropyl methylcellulose, polyacrylate and polymethacrylate

polymers, and mixtures thereof.

13.  The method of claim 1, wherein the pharmaceutically acceptable water-insoluble

polymer comprises ethylcellulose.

14. The method of claim 7, wherein the plasticizer is selected from the group
consisting of diethyl phthalate, triacetin, tributyl citrate, tri-ethyl citrate, acetyl tri-n-butyl
citrate, dibutyl sebacate, polyethylene glycol, polypropylene glycol, castor oil, acetylated
mono- and di-glycerides, glyceryl monostearate, glyceryl triacetate, glyceryl tributyrate,
phthalates, citrates, glyceroltributyrate; sebacates, adipates, azelates, benzoates,
chlorobutanol, polyethylene glycols, vegetable oils, olive oil, castor oil, mineral oil,

fumarates, malates, oxalates, succinates, butyrates, cetyl alcohol esters, malonates,
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polysorbates, glycerine, N-butylbenzenesulfonamide, N-methylpyrrolidone, and mixtures

thereof.
15.  The method of claim 7, wherein the plasticizer comprises diethyl phthalate.
16.  The method of claim 7, wherein the ER coating composition comprises

ethylcellulose and diethyl phthalate dissolved in a solvent comprising acetone and water at

a acetone/water weight ratio ranging from about 85/15 to about 98/2.

17.  The method of claim 7, wherein the ratio of water-insoluble polymer to plasticizer
is about 9:1.
18.  The method of claim 1, wherein the drug layering composition comprises

cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise from

about 20 wt.% to about 30 wt.% cyclobenzaprine hydrochloride.

19.  The method of claim 18, wherein the drug layering composition comprises
cyclobenzaprine hydrochloride, and after drying, the drug layered beads comprise about

25 wt.% cyclobenzaprine hydrochloride.

20.  The method of claim 1, wherein the IR beads comprise about 2% of the

pharmaceutically acceptable water soluble polymer.

21.  The method of claim 1, wherein the ER beads comprise about 7% to about 12% of

the pharmaceutically acceptable water insoluble polymer.

22.  The method of claim 7, wherein the ER beads comprise about 9% of the

pharmaceutically acceptable water-insoluble polymer and plasticizer.

23.  The method of claim 1, wherein the ER beads provide a drug release profile that
does not deviate by more than about 10% at any time point in the following dissolution
pattern:

after 2 hours, no more than about 40% of the total active is released;

after 4 hours, from about 40-65% of the total active is released;
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after 8 hours, from about 60-85% of the total active is released; and

optionally after 12 hours, from about 75-85% of the total active is released,

when tested using United States Pharmacopoeia Apparatus 2 (paddles @ 50 rpm)
in 900 mL of 0.1 N HCl at 37°C.

24.  The method of claim 1, wherein the ER beads provide a drug release of about 20%
to about 50% after 2 hours when tested using United States Pharmacopoeia Apparatus 2
(paddles @ 50 rpm) in 900 mL of 0.1 N HCI at 37°C.

25.  The method of claim 1, wherein said coating step b) is carried out under an

atmosphere having a dew point ranging from about 6-17°C.

26.  The method of claim 2, wherein said curing step c) is carried out under an

atmosphere having a dew point ranging from about 6-17°C.

27.  The method of claim 1, wherein said coating step a) is carried out under an

atmosphere having a dew point ranging from about 6-17°C.

28.  The method of claim 1, wherein the pharmaceutical composition comprises 30 mg
of cyclobenzaprine HCI and provides a maximum blood plasma concentration (Cmax)

within the range of about 80% to 125% of about 19.9 ng/mL of cyclobenzaprine HCI and
an AUC.;6s Within the range of about 80% to 125% of about 736.6 ng-hr/mL following a

single oral administration thereof.

29.  The method of claim 1, wherein the pharmaceutical composition comprises 15 mg
of cyclobenzaprine HC1 and provides a maximum blood plasma concentration (Cipax)
within the range of about 80% to 125% of about 8.3 ng/mL of cyclobenzaprine HCl and an
AUC.163 within the range of about 80% to 125% of about 318.3 ng-hr/mL following a

single oral administration thereof.
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