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and af t ert asde)ly disintegrating dosage forms have steadily grown in popularity as more
convenient and potentially safer alternatives to conventional tablets and capsules. These
rapidly disintegrating dosage forms disintegrate or dissolve in the oral cavity, and they are
easily swallowed without water. They are a boon to individuals who have difficulty
swallowing conventional tablets (common among geriatric and pediatric patients); people
who do not have ready access to water (e.g., bed-ridden or immobile patients, or active
people often away from home); and caregivers whose patients are reluctant to take their
medications. Orally disintegrating dosage forms help to improve patient compliance with
oral dosage regimens because they are easy to administer, convenient to take discreetly

anywhere, and difficult to discard once administered.

The drug particles need to be small enough, coated with one or more polymers for

effective taste masking, and formulated into an orally disintegrating tablet (“ODT") such that
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A desired average particle size (e.g., typically < 500 p.m to achieve a

non-gritty nouthfeel. Desired pharmacokinetic properties (i.e., invitro
drug rel exsepiipisesma concentration-tinme profile, Crax, PORAIS201€08ISMAI
elimnation half life, and AUC). M crocapsul es are small|l particles

(typically < 400 min average dianeter) encapsul ated by coating | ayers

conpr i sthe @D eapidly ARirReddley MBS of] cﬁxﬁiytoftﬁ@pﬂﬁ:nﬁ&@étﬁfg LIS edshab- are thick
event drug release in the oral cavity, i.e., in actuality, the

enough to

coat |gngSW @é\r%lsmrrs@@tqov@rryngwwredtdr@g pagickss orlthtwnumermyﬂth&ebmdg and are
parti Cuiﬁe a.)s(teswrﬁ 9&? 1n81 c%él sﬂt n%or J‘rc 9? At rlﬁlrtos olr%ﬁ g?s?ngé%atm
necessary to |ns A coate Pes provy &d drug

r el easetaple@fhh® exhibiehe bﬂm\btddﬂlh@.ﬂﬁlownnglchaﬁaot@i%dbsti ons. In case of

i mredi ate-rel ease (I R) dosage fornms, the desired in vitro drug-rel ease /
phat i nacoki ngt icG,aRUGRE! et rﬂdre%&yrrfe@@ét%%ﬂx%pﬁ@ﬂe%% 0@ %o 23R8 AUC) need
to be simlar to the RLD (reference listed drug) to be bi oequivalent. In
contrast, the GBNimbbomrganadéntiy praperticl(b.gdnped enseiguifigntplmg fcbdassinthet

exhi bi t desrred in V. o gdr rel eas hat i nacoki netic properties [e.qg.,
sust ai ned- r el eQ& C?‘gkﬁtror B&E‘gg'ﬁltasﬁ R “3#?2 (f#t (ti rredppulosati l e Le-9
release), orelR d’esﬁ@clﬁa‘('érhg@ﬁrﬁélgéﬁé %k?g 14%¢ c%ﬁ?g)ﬁoomn%ftbla@i%ev@im

concentration-tine profil |l asma el'i mi nation half -Ilfe and
AUCJ to be sui mabitideslor a once or tw ce- darly dosi ng regi nen. It can

be challengrng 0. cpat smal |l cont inin articl es to achi eve a bal ance
bet ween ef f ett ﬁfélr?(g@?aemﬁ%@(kr?%@p TR ‘él’g”u}éo fBied5leass, BlagB2 bi oequi val ent ,
in the case of cbﬂ:e‘ﬂﬁmﬁtn‘h@bmﬂc ocrma 110, ORGRichal Blividation HAY AT, BhEASR).
profiles, in the case of CR dosa orms using M crocaps(r)

(micr oencapleqvq‘«a]?ﬁl}lemreI&nfaﬂlp@ﬁ Sr()YP(daUMﬁdiOl@edn toaieragg)dianegemol ogy This
IS partl %ms%gate ue W%gn ye scom 1sm or ore ol e} ergtb, eecksyagrﬁp € te S in

wat er of GASTT ol at%a"rh I8 575 " PR Eﬁﬂcfﬁ%encf |H

profil &ha@iétrﬁﬂpémgl‘il td ﬁkeﬁ&ﬁ@?@@t&sd’ﬂn&ﬁe bhecAiits Tl @stretaify tﬂ‘éc6at1r€g9 865 or

t he co- pendr fg Pat ent plication Ser. No. 10/827, 106 fil ed AE) 19, 2004
(Publ i cavsesitrgively maskibo g somgyderlxge drug sudzro particilady swigable 5, 2005

(Publi cgy 005
(Publ | coprafipf o*@%’fao%%%%%%%%%@rm%%aaf%}%@%rﬁé%@ “HgeFtaneisss, ro.
11/ 248, {x96idtidegcbd@rtg reléise ﬁx@(ﬁi&s(tﬁdbﬂ nodte amd MoivdLoBditRA6I0AI8614) , and No.
LT Rt 335 T SR R B DS S0 SOPO2ESE30L, ot
to coatp@nsgesQRt, %ﬁ?& Hﬁlg%kﬁéecbﬁg, érﬁf NO S h¥sd B2 sirffi Ao HANUD @Roferhidéd

pel | ets or drug | ayered beads) with thick |ayer(s) conprising from about
10% t o 16864 duug) ofbetaecsuivatmb Imbqoetrpol theneD {secomprisatgophtrell¢datebesee diugh a nmean
Vi scosi t f 10 L | ubl e organic,
hor garFogFs BOR B RugREnar s B iaTReB i ilitPe RPGHRS e 477 o bod
coat i NgsusAiedSHletsel (IRY, HiMedAi Ik erSEARR WIbR (Agled PelseXp s este)Mat re+ TSR he or al

cavity. Anot her app roach based on the disclosures in US 6,627,223; US
7, 387, 7¢medgustained sddegserdirpies). P@SmeﬁoéﬁQﬂthﬁlll'lTWHf@ﬁleSéFmax,I%@o plasme g, 408

0. 2 ET AL ) 00 SR 001

| 15, 20 t. 2009/ 02580 | t
5010/ 096320 MAE UD SHOH BB RuIR! STAT HR BB HROPOFS: BH Ry P arrBREe [
their epdrive@t offdclive fkle-rRAKRRSAS rapid dhe: &r@%%e%@]mlvﬁféﬁt headscaSxXH IR ti g

sustai ned-rel ease or tined, pulsatile-release prof Furthernore, it is
a requi $esapmiormpar pearged id ity doataicremioipas. in flewssq of QR dosags fermpasked,

mor o ¢ rr Syt oo AL ARRE) Sl T Ra R LR B o S EDTR 0T

di si nt egaratgs thue Wi the dtugdawtttemélnbites feemdeleaswatbo@ﬁg/aadrblowSﬁm pensi on,
exhibit _a non-gritty nmouthfeel and no aftertaste. a consequence, bitter

drugs r%‘é}f}? ARd4Or fraéﬁrpéi fepeaga splnbiligepiefile. ((Qeg aPrE’F%aé"fEﬁ‘i‘ agrRrdfnee wHAMSnges in
f omml at |

di si nt e%l?‘g?%% (%fxﬁjg? ggggﬁe&?g}}ggg }QF@&%% %?teég%ldc ag{;@?%{)v}(}g o?r%”?gé’s(?%ﬁlefl orces

t o achi Ape 102104 (HulslicatiegNat Udh 2065/0b32988nNec avi2l §,266 fitddedug. @61 2051 n

accordance with USP disj {i ti t est nsequent!y,. .OTDs e nore
et bl R She PSR e B e ctie DR Rt uptichton Ror y "oan
be inmproved by including a conpression aid such as mcrocrystalline
cellulose in the tablet matrix. Howevery this results in a chal ky

nout hf eel . Furthetnore, robust tablet fomr ati ons exhibiting acceptable

tabl et hardness and friability are also required for bul k packagi ng and/or
packagr ng |n HDPE bottles or push through bI | sters (rrost pref erred

. o o



From a phat naceutical and practical point of view, the inventors of the
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BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 shows G anurex GRX-35 Insert
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THE | NVENTI ON The term "drug," "active,"” "therapeutic agent" or
"active pharmaceutical ingredient” as used herein includes a
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pol yet hyl ene gl ycol, which can rel ease the drug upon entering the stonmach.
Oral |y enatsdmegonarticies andmpabi disigtegragingtaidetpr esent i nvention nay be in the
formof a tablet or mnitablet. The term "about,"” as used herein to
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mask the taste as well as to provide rapid release of the dose upon entry into the stomach to
be bioequivalent to the reference listed immediate release (IR) drug product. In certain other
embodiments, the present invention is directed to a pharmaceutical composition comprising a
drug comprising one or more membrane layers to effectively mask drug taste as well as to
provide a controlled-release profile (e.g., a sustained-release (SR), timed, pulsatile release
(TPR), timed, sustained release (TSR) or modified release (IR + TPR,-IR + SR, SR + TPR or
IR + TSR)) to be suitable for a once- or twice-daily dosing regimen, i.e., in other words, the
present invention 1s directed to a pharmaceutical composition comprising a drug comprising
one or more membrane layers not only to effectively mask the drug taste but also to provide a
controlled-release (CR) profile, thereby improving patient compliance. In each of the cases,

the coated drug-containing microparticles are further coated with a non-polymeric
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oont o) ety SRS E RS R PR g flsBhrs PRC S hisf it A ARl PIRAS Doout

95% of thaer o byt Whirh@bhtrel di@tifeseas®tind phaerhh@kirRbREENt S W t hi n about
one hour foI | owi ng adm ni stration of the dosage form As used herein,

the term "i nmedicah@oliRl 6ABEIIRRAE, adv%ﬁt%%& dnQ fBatGRE 6 @S pelRbAtNgeknfigRel N
conprising a dru%®and an al kal i ne agen optionally layered with a seal ant

| ayer, Weromsi dhear ionoibeideteded dessiipien a@yee&amplm oravedes! in guppegeant sectines.
i mredi ate-rel ease core fromattrition and abrasi on, but does not provide
any substantial controlled-rel ease properties. An " mredi at e-r el ease core”

can include drug cryst Lcles) al kal i ne agent and
granul es or granulatesqggnﬁﬂéEgﬁggfaﬁﬁiogﬁgh%ﬁkﬁﬁ&gq§gcipients, an inert
core (e.g., a sugar sphere) layered with a drug (and an optional binder),
an optional PIG! ESHOWwEGRBaleR TR X Gatlhdeg madedsn ®Fkaldbe buffer |ayer, or an
al kaline agent layered with a drug (and an optional binder), and an
optional proFeGt2 vivaaat aRtogsARd: IJIOPIdE MR8 ABLIOAS Bf MApRTePYRLI dredi at e
rel ease properties as described herein. Controlled-rel ease particles (e.g.,
ext endebx#mwpledse particles; sustained-rel ease particles; del ayed-rel ease
particles; tined, pulsatile release-particles, etc.) can be prepared by
coating i nmedi at e- r el BESAICHD RESGRINTOAN OF THEY BVCBNTIAN| ed- r el ease
coatings. WO 2011/066287PCT/U82010/057811 As used herein the tem
"sustai ned-r se,, FQ” fen to t ert le S drug
from a dr ug- ?%%F coaIQ V%ar r&alpgu %%WSE)’ ?‘é‘?ﬁc %%fenﬁe The

term " susti hegil ﬁ\kﬁl@é@a pRAMabEticAly ace tgaatah@ merdpeﬁmaﬂyte@feauve%ﬁduagof
show ng sust ai ned-rel ease properties. e term "sustained-rel ease particle”

refers ths daugngﬁé swnitading pigthe aheimaceutisaByinergpablersalth skpreodsomeseansk oper ti es.

I n one t S ol ubl e
oo ey FIRGHLTP RreoloBal DA LEDEAREHSAALLLRO AP BRD A Sl

opt i ona(d. g, @maﬁladﬁxea Whes tretféﬂrﬂl@rto aldngy skeh ab n@iteiineinttie datiptmsndthd nt erfere
wi th the "sustained-rel ease" properties of the coating. As_used

her ei n, VatiseaibedinasnieRf the vertiqn, thetgfeganse alsp pempagses phamercewicaly oper ty of
nodi fied rel ease of a drug after a pre-detemiined lag tinme. The tem

"timed, pulsatile-release coating” or "TPR coating” refers to a coating
showi ng tined, pulsatile-release properties. The tem "tined,

pul satile-rel ease particle" refers to asdrug-containing particle show ng
timed, pulsatile-rel ease properties. In sone enbodinents, a lag tinme of
fromat |east about 2 to about 10 hours is achieved by coating the particle
mnth e.g. a conblnatlon of at Ieast one mater-lnsoluble polyner and at

o, . N I o S




rel ease of a drug after a predetemined lag tinme. The term "del ayed rel ease
coating"” or "DR coating" refers to a coating show ng del ayed-rel ease
properti eso 20hietmrm "del ayed rel ease particle" refers toTasdeiwgssont ai ni ng
particle showi ng del ayed-rel ease properties. In sonme enbodi nents, a
drug-containing particle showi ng del ayed-rel ease properties such that no
subst anddcajtatsle Yaltsh RERBREmMESEGNE nilRkdd ofRMPQIIINEerd, QoRAted (iKALHIAE hiMihates

achi eved by coating the particle with an enteric polymer (e.qg.,

hy pr onedlyserpphitandloneeyrs ofsaldldayed- r el ease coating can optionally contain a
pl asticizer or other ingredients which do not interfere with the

del ayed- r el €Bsetepnofreally disinofgrating tadet’ ‘fogally dissolvidgtablegl floratly dspemthgover ",

e.g. inreference taq a coati over a substrate, refers.to,the relative
ocat | dAPISY OB QP Tt Fberdp asph dees b wtperie nggmfﬂiﬂé@mﬂ%r%es not
requir erafaigﬁ]{ inlthE 0P &AHYD T anti&t%%ﬁﬁmiﬁﬁ%ﬁ%, WitHollt SHe®iS3 DBl @le@f For

exanpl e, Irst coating sposed over" a substrate can be in direct
cont actdisintegratios cawpaty bat s, fasser tharetheratpof disin¢geaticamifregnyeationdl aplsd or

ti be int d..bet the fi j d the substrate. |
ot ner WOPOE TG OB ERI G U CameeoarT g for SpuSabh oAb o Rnc i i ng
core Cafvdllehel ithmeafateBRwiBatdtiDr HE &DAfldr Q60 2R UBZAN0MiOnicdlindeposi t ed

directly over the drug-containing core, or can refer to an SR coating
deposi tesanpesitonaopthepessentievendan caieantiy phapuseutisally acacpiablgringredishisai ni ng
COre€.  which sv-ls;ﬁm?& &1%%&%or%ﬁi%lr\§ﬂ5 fAc Yiirle éhc%isin%e%?ltioﬁ%?ﬁisgcguti&?&et ¢ bH A
protecti Ve frenbrane di sposed over a drug-comtaining core particle such as a
dr ug- | ayefiditaaduch ingredichiecdnanetud Sphasiasdutiadll dysittegiant sigh as @sspovedopes to a
| evel of disintegration amunting to disintegration of at |east about 50%
at | eastaishiieblggugar alcohelayeh apwannitbos sageharids sichasdentossoos e BixWiéast about
90% or Yo clirsi 1 . ¢

i 5t i nGireRad Tamc i Pfe @th alpoiithcl Fhithafe St GaE O kPORoLRISIRe, of or o
t o t he dyedkwhighem odease tHealssg vporsdnterotethabtomable sOollyafisigtegratibghe

constituent partigles conprising a tahlet, whereas "dissolution" refers to
the sol SBRRCSIHEPSRT B DRSSl IENA 24y, W dhe 811G Of & F4plet S5 PUBHTEISHE | on of a dr ug
in solvents or gastric fluids). | The tem "substanti a}I | y masks the
taste" in refdEHBeahyt Beutesdicaimisielddo payBerien dppti%ripelpiess erartly" dosage
folm( e oA y - i l@yer of
subst ant %I}(F@s%r g%/ggﬁ% é?(ﬁ;ge%%) ﬁde lgglﬁlggss@%rg&{dcfs s%)%{c%%r]dgr‘& egl?ats '?] ﬁ@%?ﬁgﬁgﬁ%@%’he or al
cavi ty stomlsgeli,Stsgcanierdrgcprisyentccoamglst fesquandsenf séooods, 78 sedonds, tehve). dr ug.
A taste-masking |ayer which "substantially masks" the taste of the drug
typically releasas “t@sSinchales aixdshotl@fitaf totdteadrpefiet, mitbgraatlel graavbtey of
the patient, in_other enbodjnents, |ess than about 5% I|ess than about 1%
| ess t HaHiAMYEh dyesoystaleds. havare abgntyperalygn edangepd Atoab it 600B% 10| ess
than ab 3 B 3Bo@RuD BIX @0 I o 500G, btk SodRRKi Ng
pr operté?dé)télt g(?(p%ﬁoéaté%ltlg(? msE%E% Itga@gélr ’oaf%t he c%rgrpo%{ti ons&%f t he p(?rgsent

i nvent i mreboard g medsutr 2 [im tv evant 060 gm, absit2§0 comtoeabbirod (¥l proy gandl@pt i ¢
testing net hpods own jnt art) .or Ln vitro ., usin j.ssol ution

tost s e et SHE abp 00 i dandnr o ti #8uh S PabOBhETT R Fhe
amount  Qfyrdodgieibedgenassoci ated with a taste-masking |ayer that
"substantially masks" the taste of a drug is not [imted to the ranges
expressly di =Y, a dgf% - 0epensi DRl Rekinkaghprs such as
t he percei ve%gglg)?%?%{é}ng’s}gé o&?mtﬁrg) ru Ixégc%e, dcg)- glfzgjtrﬂjgm%rSesggencem%%l %Favori ng
agent s inalutlb éastempsksig thehdelay releascl kestdie refedss udxs¢rainticadd, prefemeatlemeans t hat
theingreien}tl i ndi cated .is not present, or i resent iQ.onI&l )

i nsi gni PIEARDIHGGRA SO Hegiga¥ i ddirerratvedo FETRTCAP A7k ing sheh ¢BHRES | ess
than ab@uich 10%selanird &%w%gb@ﬁm?mes,, "imféBRteARldadd | ¥rdpb§BondJE AN th@ss than
about 5% less than about 2% or”l'ess than about 1% or about 0% For
exanpl e’coatrelded-rehggse hancoinpassebh'Susipined r¢lgast s’ € extehdegertkepse, nsiglayed eelgpse.ymer s

does not ntain a t ersipnsol ubl, ol vyirer .. WD )

2011/ 06855 TR P eisn 1 e e s gt Soayings FRfirs fo 2 pipticylas fype of

" subst andohabliaf felease"bativad iﬂrw}iimﬂieu@% BmP bR Felayd 961828 OF a @xd afile pol yners
(0]

that are water-soluble or water-insoluble ingredients that are not
pol ymer &ministration. The term “controlled release” is also used interchangeably with “modified



The term "water insoluble" nmeans insoluble or very sparingly soluble in
aqueous nedi a, i ndependent of pH, or over a broad physiologically rel evant
pH range we.2g11/06p3d71 t o about pH 8). A polynmer that swelpC3/usaa1006m31 not

di ssol ve i n agueous msdi a can be "water insoluble,” as used herein.

The term "wat er sol uble"” means soluble (i.e., a significant anount

di ssol ighsd.n TE Y& coiR6ll-rel Asepandenterat tdiiparfidlei sAEWREG @Blor kfdaé 1S
sol uble over a limted pH range could be (but s not necessarily

consi dm&oli%t@asgmqm@ﬁ@s 'as glesquibed hprsirei The tagn | ngﬁréﬂﬁcbrﬁleatsﬁmrtlpg alsat er
sol ubl e e erel d n t al ups

i e. . fﬁﬁe((g lona tamlng ]ﬁarf 18R COQ[%% gvgtﬂ o) %r }n?])rr"é Z’o%l?ljoﬁe(ﬁ Eﬁ&ﬁg 8&& n§ aI(S)

pol er'erdetshﬂiedI}ferei@| ubI e under - neutral to al kaI i ne condl tions, or sol ubI e
at pH 5.5 and above, pH 6 and above, or about pH 7.0, and is insol ubl e
under | over pid eandlappis SR @ Afiné Petlod inRhatOGaESAihisragaNsH tHer ed

"wat er soluble,"” as used herein. The term "enteric" or

"ent er mgwbnt@mmemds oihgtsiiwless then abentdDYmifdri exampledpsihan ahogsdloviesy under

i nt estl ndjt o eo under, al ne .con i ons and
i nsol ub % 61?10 ég ﬁ@négﬂ%%%’ gﬁ%sq%im.%) W\’Ne ﬂ)h ﬁboutlggj i themaﬁo‘é\tnt eric
pol ynmer4%hiats then §1§Hu'tl BYg 1d4nelRb aBBLt 2% 1e§thz&i Akt M8, @mdﬂetsnubmntamgl ab&gol ubl e
under |l ow pH conditions is not necessarily "water soluble," as used herein.
Pol yvi riyfle, elcdbe drug ipFlensedhifrem apartielpe Inathe sPntextD fameasbyelution teingyagml e of
an ent I nder
ci ai o ih Y e period i Rl e BEEE R SRy AR ol Wl O3
rever selemhar abbupd)d)%nﬁrr exanpletle@m]ﬁm adbenta@%, hestt thiin statuti BY e Tesathan abohti¥és,ei n.

The term "gastrosol u por e-far K re-forger which is

i nsol uble® Hen pRAY P etsﬁ)t}%PlégP‘ﬂtrﬁe/zﬁFﬁ ﬂr‘*H’Lﬁ OPEEF’eI;B{) tl?l?n %lﬁﬂ“&gﬁ leshdep acidic
condi t1 8% > AN GANLEREE R hidré &lbstaRtifliy a&ﬁ{ 64:415% &é‘aﬁfgt% kdBasc& BLEI UM
succi nate), i horganic pore-forner (e.g., cal cium carbona magnesi um

oxi de), thodmmnmgppﬂmfor mer (e.g., Eudragit EPO or AEA (r)) can be

utilized as a gastrosol uble pore-forner in accordance with the present
i nvention. TAeusedtheréin,ape iyt “dhﬁmérasd na@aieéft(ﬂé)trefemtfoee&aiemf@r&aaéﬂﬂem arn whi ch

t ast e- masked control |l e | ease G0 articles . dr.ug. cont aj.ni ng
cores st t&rq%@utcsr%ﬂeép?qlﬂb’ ‘géﬁsfei ’61? IE}QOYP%E?EP%H“%%‘P 8“5%2@?“8@?%%!‘% and
spher oni;ged QrsoRRWH 0 AURE aﬁ%?{ﬂaﬁtaﬁoﬁ%%a Gh Wihkhebodifast cRART than

t ast e- maski'ng pol ymeric menBrane |ayer or at |east one watér-insol ubl e,
sust ai nfdnbut 9O 2011ih 368 @Waﬁbuswm/ @&I@‘Iﬁharr éiO@lagé%pr Iﬂwﬂ?ﬂg wather gboat 2:
errbedd in a.e nt..matrix n..con ct W t

vater diFDe BOAPRTIIRAHS iR i Sl SRE B GuREPLRG ot

m cr opafokicl es controls the drug rel ease. Although these tabl ets are neant
to be swall owed, there are at |east two other nodes of oral adm nistration
for subj ect spQsduaer§RltRe t&mn%&eefat@}%%afg@&dreﬂre\ﬁé}e X BRE € BSEndikfdicul ty
swal lowi ng a tablet or a capsules - breaking a ra{; | y di spersing tabl et

i nto twenismesa fog andgestkiabne afenboptipredlly, laydrehwithe sealgdayeandhareipitil y

di b 1 0 d Ki h
i ot pr et e tever i Ra ool e Bime Gl bl s, AU o7 ) 07

" Cmax, " abrdila, 'but déB %ot prafflie’ aﬁ!y'sﬁbsi@ﬁtﬂapébnﬁ@lléd kdiéRe phpéRick! h@hr“nﬁﬁié@ira&JJ y
accepted nmeanings as defined in the FDA CGuidance for |ndustry

Bi oavai tedigbt ¢arg” eandngiude divigeayaie cor smedphoyss patictos han plkabing meélt #ded Drug

Pr oduct r I

enbodi ?ulg?ﬁeé %?‘%ﬁ%gf@g.dﬁ%ge‘gﬁgt" gé 8151%81% é@)\{gl{ E‘; %hészhggaeﬂ Cf?rei) %sagsnu I nvention
conpr i sghare) hSkpqdaiith @dﬂg{aﬁd iue@lit[dtﬁl aﬂwmtanafptxanzh |pgdstkguvs|@bzeamccahtmy ug
particles, such as ranjtidine hédrochl oride, coated with at Ie@é

t ast e- neislanaikalingduiisniayer. ebpe! %éﬁ%géméé}é&f%‘dlthé)ﬁ&‘g tind 38 g8t0 %ndgréa

t ast e- foads NQ

t abl et %%@8%1&9?{6(&:%\% s‘r%ilalsa ?gg)apg i Eﬁn@%’x??pr&{eg?e%ﬁ%ﬁig Ir\%gggl%{ijﬁgegglcg%prl si ng
a di si npegerding asaat&icxabaidwn aComImllle;d ralessaa::pzimclesj@ g),rexacnlded(tdcaeepbn@lcée;f Upon
adm ni stration an orally integrat.i | CO tion . in an oral sage
For m of St relant Py endtine LiTysd bR e ot het Grdr e R or s

pati ent ol RS, G Abd BPSRMRe iRhB{afe-Eleasd B@reé @rlﬁh%'h% of'jfn%kené&x%ﬁé@?eléﬁ@' diy in
the patient's oraI caV|ty whil'e the rapidly dispersing mcrogranules

di ssol veodting® a snmoot h easy-to-swal | ow suspensi on cont ai ni ng taste-nasked
drug particles.
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The rate of disintegration of orally disintegrating conpositions in the
oral cavity of a patient can be on the order of about 60 seconds or |ess,
about 50 wecondsemr | ess, about 40 seconds or |ess, aborCTAB261006T8dE OFr

| ess, about 20 seconds or |ess, or about 10 seconds or |ess.
Alternatively, the rate of disintegration of the orally disintegrating

conposi t i onsAQhisddRerdih 8B frmi ‘RYQAhEDEIGRE” (3R ) FERAUD Bt piShdRY MfRIdWUS | N
vitro test methods, for exanple the USP <701> Disintegration Test. Wen

usi ng t fedcapsspl acquygSromy 8 dritceepmiainios csgrartialg avithgpieanygppageisbli leg tise dieof
orally %hﬁ'“%ﬁ?z?ﬁ&lt—tlepe%s &khfs b '%?écéaﬁnga?etfe‘% td {‘é‘d’éﬁhgéﬁm{%gg sJPé‘lﬁ&g' onal
oral, non-orallTy disintegrati ng conposrtions, Tor eXanple~about 60 seconds
or | essrelaabopiopefics ETRN@BEM OEudta6&]-rebdastparlfle’s ptfantisa drugl@atining patiolet 10
seconds or less. WD 2011/066287PCT/ US201Q/ 057811 The term "drug

di ssol uthosrngsustained-releaseprepgrges N oie seePrdesh apugrinedreleass ceartiig- cont ai ni ng
conposi Ll on. t: | |t i r diLshnt i i,tions
of Tho raBisel ARt aRbIChaS R g Y Enaler G R RRnde, P SR TBREE ' Do
eval uat emh aggionglyt dvatdiln b peedti Statee ot dgrethenpthat do Appatestresvith thpaddl es @ 50
or 75 rpmin go% mL of 0.1N E% or . pH=4.5, 5.8 or 6.8 buffer). Wen using
the Uni t¥&8CETIEasOhBIORELIGHBEY Cﬂﬁtﬁg‘%at us 2 test, the rate of dissolution
of the drug Xe.g., ranitidine) needs to be conparable to that of the
conventi onal 4

s Hefiskheggind the tegins itimedgpalpatitgredessp odiPR) sefersito e prepratyradf er ence

listed gr i I -rele (e d Qr npl e
about 7008 B e T A B i P A C ke s AR e
about 9%4tiag” oDIEPR edanup" £58f af a tdeing chakingmibuadt pafatide-tgedss propeersed i n 45
m n. The teini "non-orally disintegrating i medi ate-rel ease drug
conposi { 1IFMy sfr@fiqulwlﬁ%ﬁ?e&é%lp¥§}clai 57 @ﬁémgn@n@aﬁﬁagw%ﬁéowﬁ ai ni ng

sai d dr%e&,ﬁﬁ%aﬁ%—&%&’@&%b&ﬂ@é. ThaBh@lepn bRt @RS Uli&Sih B beRFatt iQshoavel | oned

and absorbed in the gastrointestinal tract, chewable tablets which require

mast i cato aboui H) loruders achieledelzkcapag thet treticlablitht e.gta comhinaionlofetusastonehe art .
Thus, an orall isintegrati conposition conprising,i di at e-rel ease
(1" or et Tiso e T o B BB G PR BT LBkt PADSALTION w11 have

pl asne g@ticemtlbst dndhybioielREOplithfsted URSIFRNEdafih b YarBbptionally EshtdiRat of the
non-oral |y disintegrating i nmedi ate-rel ease conposition, d

an
phai nmacpibtirazar o5 othprapgisdicaireteick do apjapterieny with gheCtined, mlsatilpeelegise™hi n t he

90% conf | ce } | (Cl) of 80.0%-125.0% of the respective values for
the RL }ﬁgg@(&%?hﬂ%géﬁ%ﬁ Zant ac, dosed under identical conditions in a

properly conquct crossover PK stud t.0 bi oequi val ent ta the,.marketed
P oauct” ©  TRYSEFHRTC LT, et st S RER PR e PR At oo
dr ug- cor@kabMgdparatiecs pedeesikd Wl thte. t Tige ©fmFidayidstRARIOAIHITDr "DR
conpositions of the present invention can be eval uated using the United

St at es PHENEBEHOE Hcobipashe s aelayadtatlease @oportiepml Be teapCdglaredreleass age
di ssol utj Ted R Wy . of f . i 2 h
50 bAAOCTFLA ool 00 MR B TR UL shiferklie g it 2 howr

as usedemboditrentss €d@picontausng paticleshewmhgtdelagedadgltdse propertiea sgehathad e Wi t h an

average particle size of not nmpre than aboyt 500 um nore particularly not
mor et hebsaBbthdrapt T oo Wil ﬁi‘%os"lﬁatf’tai“@ﬁ‘él}me Phh Eraspisyed Y @ating fieanul e
and/ or i i akl ) rticle
o tn o RRCEIAAR o iy lIE €D BRI CHRIARISER Miaye FiaR: Sl <
whet her caaptiopatyt ¢ailten e plisacinsr ax othan gngediégs whichulparot alterfidre withrthe WO

2011/ 06&%87PCT&U82010/ 0578%%%n0t_ The WIIli "mcrocaps" refers to

speci f i CAPYSHTEEaT R RRIRE O THPE GO WAt ai ni ng particles with a mean particle

si ze of not mpr € t h%n about 500 p. m ,
The term “disposed over”, e.g. in reference to a coating over a substrate, refers to the

relative location of e.g. the coating in reference to the substrate, but does not require that the
coating be in direct contact with the substrate. For example, a first coating "disposed over" a
substrate can be in direct contact with the substrate, or one or more intervening materials or
coatings can be interposed between the first coating and the substrate. In other words, for

example, an SR coating disposed over a drug-containing core can refer to an SR coating

8



The m croparticles can be described as prinmary particles or secondary
particles. Primary particles are unaggl onerated, whereas secondary

parti cl eswaneliaggisoner at ed primary particles. Thus, pri raTuSpaoossies

rapi dly dispersing mcrogranul es conprising a sugar al cohol, a sacchari de,
or a mxture thereof (e.g., Dmannitol with an average particle size or

di anet edepobitdiadirady 6vérhBOdBQ-donfalniAg Eord, ¢fich RfBXOANISR ®afing dEFRERDYItEONE
XL-10 with an average particle size or diameter of not nore than 30 p.m
are geneP@iglive pegl peatinglgposited on dr rugrapRtpi@ingscore. g. , rapi dly di spersing

m croganul es with an average particle size or dianeter of not nore than 400

[tm). 'Und eoms i'sediantlnee” ot trsalosting alefer pea pmitctiye snearhdancatisposedar e
calculat%gag%wmekght” Unles§findi ateqiotgfrmjig al | percentages and
ratios A 2SYEEIEIREESQLeAITIHC PR o Srdtre-tagrsd Deed- on. The orally

di sintegrati conpositia f. the present invention nmay have one or nore
of the follo %@Hﬁa%}iﬁ%@@@g Gisiafestay ety a?wﬁa* é’eﬁn&%atmaﬁwg%ag to

di si nt e&EiﬁEégPﬂioﬁ%%%&s@ lab&iti508,, aNRa R RBEWTROOK iaNRht GBoutl 7594, QY RYstRBLhENT
conpliance for patients who have difficulty swallow ng conventi onal

t abl et s§0%yaf lesasaboahd%6r orcbnviei0éntisathgrationt rldeitom biysinthgrapent'iient or t he
patient'.s.careqgiwuer. ~ddeal.ly,an.orally disintegrati conposi ti.on
Chouta SRR PR e gm i Rede B sl BdebatunRt brPearatREty oF

char act &1bst dfGSructifll chidsioBlofte@s tHe@nsHities m@tbs@@mEﬁglhghdma; whélgaor al I'y
di sintegrating foi nulation may Jnclude.a'Faste-nas ing polyner to inprove
t he tastdesselvsipactedsrs &t the solyblization fob p selidimi adiquidiée. svethp selyblzagipsohe dgigant , a

sugar %5%8 %£B(§§§$ﬁgﬁﬁﬂﬁfe, or a mxture there9f, to Provide rapid
di sintegration i e oral cavity as well as a "creany"” nouthfeel. In

ddition, t | Ly .dj si. ting f | at i t_al i d
Rccept abi e phit SR ORIRKEIAL SAduPousa PSPy § BegriviustpRbeet Red
t her apeptrii€le£inf £8dsagclREHFWHES hreScht DEABRNS HRDr&fer@b P abty-rekiskingliSgk 8F i Ng

form ation can be contradictory, in that conponents of the fornulation that
provi desibeteaimlbrevantisg ghargleriany dyselvéipr pbthesawe indhe pial coityddlaaptied] ease of
t he dr . pr.oyi di. t.abl.e phal.l i j .qperties.
conver sapy PV BRI PLpRY AP RURFERR PR Rl AR SRR B0 TR ar g
in the ‘Gubltagtalytnyaske€Sthb tasteofUne@sigtAlitalytralkhes Odss drutabdeel0opodpedhiges.

Accordinqu,%gn acceptable orally disint%%rating tabl et formulation

desi gneld OB HIYS e patisns 1t Yherranodimeniey 1¢w dernabodhya lgssuhimrRaat t hese
cont r adjat ot SLd ' ¥ ' I g., well
Fast o mecioady My FREOGR 36 T BoBl B8 R BB fbES S A AR D (bl e
conposi §.08%, wi Iebs thec aptuabloéYphidherdogk iThe ttastesmaskigg properpicsi otitha gasti-ssol ut i on
upon entrﬁ?in 0 tq% st onac ?. Fy[ther nor e, Ihesebtablets are required to
possessTatfRs @Y haFURRSEoRs 4T ths RreseREBY 1Oy SfR bomeRLr ghi "f‘fog(g of
attriti@mmOeReRaisPE8EndIBhtRULHINGIN RO RemSwnhilPhfe LObL krﬁﬁzr@r(e.gn uligh- t hrough
blisters for transportation, comercial distribution, and end use. However,
t he dr udjssodyitomi tasthes graembad heseiie alliel skilled artesdn willl ecogeize thapre@mount of

wat er -i nsaol ubl e pol yners..for effective taste- ki.ng and/ or, pral onged drug
ol ased B aByE R Tt aafm BBy STy BB i 81

especi adiduy i NingiARs @ss@tgdsitkpretiliPgisalosddOivreiomidess very depesdisg ofriethee, t he
pol ynmer-coated drug particles require a conpressible coating wth a

conpr esrtoresueb as thegeraet vedibatterpess gf theglheg andp § @) thgipsgsereepidlaapring agents
drug-cq&gﬁég&ﬂﬁb%ﬁ&§icles to achieve the nost desirable tableting
properties including structural integrity, i.e., avoiding cracks or

menbrane fracture duri .t.ab)et, conpression, .. .. The conpositions. of the
r esent i nvontd sime R L8 ROMR TS MR sdient e AR SRR BB et 1 ve
amount spr@fen®iordy in¥Rnefi ihti@Sourltd SheondRakotin ) ‘Bt SitiaBN NG efis 18RI €
pharnaceuticallé acceptabl e i ngredients which Erovide an orally

di si nt e@eraebely 1Bundo sitter smbadimeats, redstaetiadiy{rec sreapx kegpihan abeidvts, deshe

hydr ochyop Eﬁ‘;o%rt‘i%‘%r ?eﬁ?@%ﬁgg&ﬁ‘é‘g}ﬁ%(%Bgﬁg%.eﬁorp&’éﬁg?e' i catfig thatiel > [e.g., not

nore than et di ne screen and no han 10%

t hr oughsudgantiEBbhfr&cofaenertinsolohlk palyten doeldaiotapsaih ahe dawk-tksokuble polymer

wat er -i nsol ubl e pol yner by sol vent coacervation in accordance wth the

di scl osures of US 6,139,863 and co-pending U S. Patent Application Ser. No.
10/ 827,106 filed Apr. 19, 2004 (Publication No. U S. 2005/0232988), the
contents of which are hereby incorporated by reference in its entirety for
all purposes. These taste-nmasked partiches further coated with

wat er - sol ubl e sucral ose are conbi ned with granul es conprising a

di sintegrant, a sugar al cohol and/or a saccharide granulated with purified
water in a high shear granulator and dried in a tray drying conventional

e Y v o



In certain other enbodiments as disclosed in U S. Patent Application Ser.
Nos. 11/668,408 filed Jan. 29, 2007, (Publication No. U S. 2008/ 0196491),
11/ 847, 21wofniede®ag. 29, 2007, (Publication No. U S. 2008130@98F8BY1 and
12/ 424,201, filed April 15, 2009, (Publication No. U S. 2009/ 0258066), as
wel | as PCT Publications WO 2010/ 096820 and WO 2010/ 096814, the contents of
whi ch ane Bkl heektPahatéth ‘bs)db:ft&{tﬁﬂlszfe@ off Fvatdd8hdoh®d pd1§in¥rst dbesot

pur poses, the invention relates to a pharmaceutical conposition conprising
one or g¥shudepopincat thehare sfatessatubl eraratereingelylle ingredipnds that pregiot pHgmeisn each
m croparticle conprises a core conprising at |east one drug or a

phar maceut i ¢Hid tgrmatwetst asdblabki imeansmselable, or estysparingiy fdoblg imhgteone t her eof

a first coating dispo over said.core,. conprisin wat er - i nsgl.ubl e

i1 m £ PGB GROT Y. & e Rird @fi o s SR Sl £ MieR ke b ) Banay o
an opti gt pig _%?.Oﬁq)o‘l?}@ﬁér' th@ sGRIPHhtIo8Inét MRbRE1h ARILUPMRIR LY BB Fwhilr

conbi nation with an enteric polynmer, and an outer coating |ayer disposed

over sanspldpes@aves eovie, wherein said conpressible coating material is a
hydr ophi l i ¢ pol ymer such as hydroxypropyl cel |l ul ose. The orally

di si nt egr at i Hge ttabf ebsr scdnpeT sicag obuhe @S ialsi gifaing mreound dessededing

. . nat i ! Al v di o . ‘ i d
B0 11 of Gher s b, npeaoon phelt o ARABPELEnt B pORNE SSEIEGrHEE PH "R densi ¢y
pol yet hyduege élro;ﬁﬂg@ot 9&%&%@{%@%@&@%&& @GN as Vd herein. An ingredient

2011/ 066287PCT/ US2010/ 057811 or peel -of f paper-backed blisters packagi ng
for trathsipeiwaler srlubledtarwsed ldreid) deasinotiednsain iemehbénigneiswal greupudh., cases,

further,coati wi th a non-pol ric.c essibl.e coating.material (e.g.,
sucr al oBSanal Sgitbs hation pRe A (hanee in 18T o BRaie 4 el gt SolBeapr et ng
proper tirier ~ neutral té Alkalne dvaditRAD QM isoRBle,at bHES. PaRbEitive] j1¥ 6Rhd @Fovegbat es to a
pharmaceuti cal dosage formas a rapidly dispersing tablet, conprising: (i)

a firstabgpt pldddhanpsposoehlonnds lewerttbEqnsitions |ce&1§g>e;§hwti$ Botacesipidyi n each
controIAoggl—dgl%ha%gﬁrggi%fegalagug% L Lses a core conprising at |east one drug

or a pharmaceuticall'y acteptable salt, sol vate, ester, and/or mxture
hereot L o1 SPOSLAR By dRLANCLLALERRG SN AARTRL] SAlAsBRu SRR S B0l Yt
an ent edisol Q) YHRF irtéstiaginidhadibhan.eWid AqRowdinediaiuAde! Aibilie pondii®is ader t he
Coat | nGRETHPFEI Gt oS B SoGHlT 9T RETEFEn TS POVETaFa Sl bl e
sucr al Os%%}blé!‘ﬂxgdef%%t?a%‘k@alﬁ&l%c%%ﬁiﬁ%}:fa&ooi?lgél{]glef@ﬁ&%@!pﬁ éorﬁﬂpﬁitszﬁr%déal ly free

of pol ynmer "an hati naceutically acceptabl e excipients In i ng

fill er specesshtiBritvatercohmpiessas wend hedes Pahglinydpicethte philspre, soluglegat aHA.8S
conprising,a sacchari d? aEdlor sugar al cohol in conbination with a

di si nt ef’d‘?ié}]i’fw@ 1s an example, ak aneHAO ¥HEodi nent, the present invention
relates to a nethod of preparing an orally disintegrating tablet

compri sing: ThOteHNXTSEIse KBICHE™ MM SOBHIR widep padigreopdifippoinddasqlele yager
particl i ‘her e i ani j J; & rising
B aconanE ARG LBRAIR, P Rt e ey R Ay e A, ST ol
ot her GBedéreipi ents (e.g., a flavor, a sweetener, additional disintegrant,
a conpression-aid (a filler such as mcrocrystalline cellul ose and/or spray
dri ed manni tDhe terd “g@@EEOble potcciormbiverstly td #putdhrivec WhRheésHkonblelaend; and
(ii) conpressing the conpression blend into an orally disintegrating

t abl et . neutral to gligling pHsbut dpisadilnioheble ppder geidl soaditione4norgankePPeesent

i nventi ' I.11S: i ' et -] lu - pol ymer

(o g BRREH @ A Blchtn thostaic LS EQRLNRG) thirlale PRl h AR RaRRE) 1S bed
coat er - wirbdnate, naieesiimseidad| @ podyyeir pdre-faani@gt Eodragit ER CeorgsliA Posal ubl e
polymer_at a ratio of fr about 9:1 to about 5.5 as disclosed in U S

Publ | Gl G198 &5 D gaBiselsbissare: %mebwea&%@a%cerwm gl-e@é%feefdaw%@nm th

conpressi bl e_sucral ose, In yet another_ enbodi ment of the present invention,
t he drug- cont2§ §rAgrapiy dispaisingteblet” refersde ataetip vvich pstewmaskediping

wat er - i t L ' for a
ot al v B e (o & R s g R B R A e L
co- pendirng ldyefed dritdineaaibtaanadosph2@abed 282088 laveraipdllstsicoated pathadt deistoy
reference in its entirety for all purposes. The first oaltin i s, foll owed
by a flfd2HednaEhaLiPa qeﬁn%‘?rﬁ%ﬁyfﬂmreat Sropegiiieringghble, sustained

2011/ 066287PCT/ US2010/ 057811 In certain other enbodi nents of the
present invention, drug particles are tgste masked by fluid-bed coating
with a water-insoluble polynmer (e.g., ethylcellulose with a nmean viscosity
of 10 cps when tested as a 5% solution in 80% tol uene/ 20% al cohol at

anbi ent tenperature) in conbination with a gastrosol uble pore-forner such

o p— T~ - - . .



Representati ve exanpl es of water-insoluble polyners useful for
taste-masking drug particles in accordance with the present invention

i ncl ude ewvbybrgicbasiose, pol yvinyl acetate (for exanpl e, PRolUS2@ioas788R#30D
from BASF), cellul ose acetate, cellul ose acetate butyrate, neutral

copol ymers based on ethyl acrylate and methyl methacryl ate, copolymers of
acryl i cretdade poilyhac laytid) are@hisbddsd g1 aSeXMﬂtéhtthaﬁuertﬁﬁrrS(planeﬂ% 6t 6eHisctsuch as
Eudragit 'NE, RS and RS30D, RL or RL3OD and the |iKke.

2011/ 06BHE Feater/2ndo0 bodoBmds The membrméérsagaﬁtoaﬁatﬂéi@@awém@@romm@&gt rosol ubl e
or gani Cc&{tro'lsntﬂégﬂg 1R gﬂtfhﬁﬁﬁtﬂgseatgﬁ@{s%réjﬁlg&ﬂlto BQ gwallaq%&e ﬁ[l%f)ka{rggt lg{tslt'g
particles in accordance wt resent 1nvention inc e are

| i m t edtwoetheamodasrof oeal tadmatlﬁratmalfml dubjepls@s phiddnes inarkd bﬁmmeﬁlamﬂmawhaje

cal ci um succin ({%F%ﬁal CI m,tarté@ ferric acetate, ferric hydrOX| de,
ferric PHRSEERS BTy swatloming artlrdr e capatistesrarking ¢ rapidly dispgise teiet

hydr oXi g, tREHIeS 18T %Qs%nft%ﬁe hﬁ?%&ﬂﬁe biHge aﬁgg é}ttﬂg 'fgﬁ)éltsH%Qﬁe LBes gpf - The
rati o of water-insoluble polymer t'o gastrosdlu gani c I norgani c

por e- f oatreit 15@mIprforkier swgirtiags dret drasdoerthpdritg weesatimy typically vary from
about 95/5 to about 50/50, or in some enbodi ments from about 85/15 to

65/ 35, at a The ekneSslagha EomentedioutysS¥nt profidQutCRQY AT 2 “Pakliaadl arly from
about 10% to about 60% by weight of the coated drug partjcles. |In another
enbodi neHERingRn bt 1det Bavs ther Bencyatiraceented @ﬁa@ngwﬁgg%méa%éﬁﬁ ally of a
ter pol yag[dahased hmst?fgt%}%ammgfm BhEq algttaets@&ct ¥ Bt amti%ﬂmm@&érgh ate or
nmet hacryl ate, and t hacryl at I'n an her enbodl ment, t'he pore-fonning
pol ynerDcugrEmémta{— Geayrab@onmdcﬂraqmisymedt}dsreu 2603)di net hyl am noet hyl

nmet hacryl ate, butyl nethacrylate, and nethyl nethacrylate; and in yet

anot her enbom sreremboditrert ethB Ofa)?llyﬁiismtagraaﬂg mp@gmnmlf geWrédenvv@i @hionof
150,000 and . the_ ratio of th nonmers is.1:2:1 of nethyl nethacryl at e,

N, N-.  dFFRRTRFIRs ARy ?fétqtfae ApORRtof aam%tﬂbatlnnc%ﬁ%ewp g8.suchhgs exanpl e
of a po E series
(e.qg., faﬁlt{(%enﬂ Eo?lgiory dgfédéﬁeDRmZ%%%%ﬂ ?e é‘itggj% qggnr 19y fr taﬁﬁ 25 ser| eslghas a pKa
of 6.3, coasmgdﬂy@bﬁlepmsndga&tsatdctaitbmaﬂkd&feﬁqmmm‘hcﬂe vaindlnethetfosmvef irsoralig/ or i's

perneable. i n wat solutions a ve H5.0. Saliva is caI |y
o The Wink g Bedroi A e Ombins AR i Bicoro gl P sTuiiied por e
fanni ngdippkep®it ah® a B&aY Aol ASRLBAridE BlayixaF DRAGE! BhE) a@mristralEAGE)

avai | abl e from Sankyo Corrpany Limted, Tokyo (J@fgan) I n one enbodi nent,

t he revar eellgdiseregating gqmostts)nanta@prﬁéﬂsmgﬁ fayas h@nresq‘:nmmtuam{er@earhyl
met hacr t vl I et h th cry l.n ot her
enbodi né?tal)?? Fth%%tréeﬁrc|fa}\c’r:lli13 p%tlen e(e)atr\a}er R %lnglflgeﬁl’ éﬁtsnbt?gri%@ 000 and
t he ratapidd§ id the pARAERBES caﬁlt}iwﬁﬂé.tmfraﬁmlyhﬂipef@imwé’éréﬁtﬂes dissolve into a

N, Ndi met hyl am noet hyl net hacryl ate, and butyl nethacrylate. The ratio of
wat er - | HEhsRRY-iBoTper SP&”&&P@-"PWWW%&%‘?Q ¢rugwediciesl for produci ng
taste-nmasked ranitidine HCI drug particles may typically vary from about
95/5 to abouTh&waer dishegeionnt O@BYtdltﬁentﬁggtl@ erasiasttpne oathic el cavigest & r om

about t t i of t e fast ed ranitidi talnlng
gr anul ep/gtogt atﬁgo%t “ég/ﬁ/%ggyog\eo@upg%%(:% 2 la 18 %‘bo@?ﬁ(&%en SD%J?SSS%}’ § about
10% 30%ecatdsdr 1499430060 sdaonds ckQ8és 248t 20ebndsQS%61dds Yor dbaUL0 &5(%(13(2)% about
50% 25% about 15% 20% about 20% 30% about 20% 25% or about 25% 30% WO
2011/ 066387PCT/ US2010/ 057811 The intermedi ate and the outer nenbranes
descri bed herein include one or nore plasticizers. Representative exanpl es
of plastici zaHematedy.fagrateoidsidtegmtioh aé theairadly dibistageativeanmgositiehsafdhe

gl ycer o] ters thereof referabl frontt ol | sub u

acet yl a?reg nﬁbnr}/%ntlon ca rb %aSIrlle gmg é/art \/raceﬁbmgtlhﬁ%y %IX %}ﬁ ¢ Bsp

nmonost ea?(ﬂbeDtsgitagi?ﬁkw Tdsf i Wheh atiag tng tySIe Kyt Dtshuégfa@éreresp hhbakases,
preferably fromthe foll ow ng subgroup: dibut pht hal at e, di et hyl

pht hal agigintegrationipy |0r8ét¥tdqamag@tma CORBPYItigHtin EaSét ghan ¢hat oA ceryentional eréhbl y f r om
t he fol r a itric acid
tri et iyl ooty St Qs BRIk o Pl MLPHD Vecol 3L fles PRI, ' Ci T B e
gl ycer Od;dcbild:smry(ﬁsa,taé),ou‘sﬁbmaﬁ(ﬁﬁqr hﬁsrsgactxejbahtl M s‘erc@mistdﬂeesfs.ol | owi ng subgr oup:

di et hyl sebacate, dibutyl sebacate, adi pates, azel ates, benzoates,

chl orobut anol , pol yethyl ene glycols, vegetable oils, fumarates, preferably
di ethyl fumarate, mal ates, preferably diethyl nmalate, oxal ates, preferably
di et hyl oxal ate, succinates, preferably dibutyl succinate, butyrates, cetyl
al cohol esters, mmlonates, preferably dijethyl nmalonate, castor oil (this
being particularly preferred), and m xture. Wen used in an enbodi nent of
the present invention, the plasticizer nmay constitute from about 3%to
about 3096by melght of the mater-lnsoluble polyner In another enbodlnent

o, s o, M r Y . Y. Y e o ~r—n 7 Y



Sugar al cohol s are hydrogenated forns of carbohydrates in which the
carbonyl group (i.e., aldehyde or ketone) has been reduced to a primary or
secondar ywbydriaeyis7gr oup. Non-lim ting exanpl es of suit @blrassugas7sal cohol s
for the rapidly dispersing granules of the orally disintegrating
conpositions of the present invention can include e.g. arabitol, isomalt,
erythritol , Uhyeahotug®@abivioh pratBenief@s o hoaRkdiolion pyliddfladrm@l titol , and
m xtures thereof The term "saccharide" is synonynous with the term "sugars"
i ncl udegonigning seEpasitioe sTharate ofdisgplution ef oraly disydegrating¢omanositions phide,

trehal o . hose: ar ' ' ] r , mal tose,
and ol Pt A bl S G R Ral I R S B PR BEHERE ¢
sacchar Udr&d $tates Phern@itopdeta Sppgrass Li(paklls@sher 06 esanit 900nm@rdfiorN e

i ncl ude e.Ig. | act ose, sucrose, nmaltose, and m xtures thereof |n another
embodi nBRE=4-he>-§ apd-8bpLian s Mies yipedhe Norted StissfbpapacaposizAgparaiys 2 test,

di si nt egr kR; i i i > . t di ment,
the. rape b e Lo A R BT 1

conbi natanyantidrtah) nansaaindisindesrating opetpoaitiot fier., drbofdrameatisted g (RLD)

di si nt egr ant.-cont ai ni n ranul es gonpri se eas ne disinte nt in
conbi natFBFigiT easeaﬁ@%wgea-% %taca%?%{ eé%ﬂ@_ﬁ%&ﬁw 0% HEmaifo U of odtigar

al cohol n@3RALRSut SBGCLFNSEENt 848 o ARIrd b0 st BPEESIDR, HBARPYSBDITRNGRS from
about 99% 90% or about 95% 90% of the total weight of the

di si nt egnawmttoddtugiinralepsgt el m&. i ncl udi ng all ranges and subranges

t herebetween. I n one enbodi nent, the average particle size of a sugar

al cohol and/ ©he ®aacdhat-bcd yidssiBOgrgting@imiediste-rtleascakagipdep@aioat rdfei3@ gm

about 5-30 about 5-25 gm . about 5-20 gm . about 5-15 gm abqut 5-10 tim
about mers@l%g]»hd%s%rﬁﬂ OB H{OnS GIRIAN G- 3 GHE SMFO&W%TBH%H%T%B{H 15- 30
gm  abowinslias FrerdBl tAROHEalbwed And AbsofRAUh 118052300 9Bt AP AEt, ARvdBlAableRr
about 25-30 gm ~ The rapidly dispersing granul es of fhe pr esent

i nvent i whicbaequies mastipatromdn loydeany brsak tpdst the tabldi stiuctfsy keovemplthe atthe rapi dl y
di spersing granul es can be prepared by granul ati on of one or nore

di si nt egr ant $haydn oradl ydisimegretisgiganpaitonhohsriamg/immedatectedgasel@B) bon a hi gh

shear granul ator, and dried in fluid bed equipnent or on trays i.n a
convent faaﬁffa{la%eiﬂ%am%%ﬁﬁé% W@Sqnémvaﬁﬂgprh@ﬁfp‘_ﬁwg ﬂvffgfn@rcamngg JOURE i 0 the
form of ,faRisdlysslitBRekRhing toriHarl %@BH&-%%@IIy‘%@Qm%%ﬁgg fREEShRG LGS 0gr anul es

can al so be produced by the nethod described in Patent Application
Publ i catdrmoppskipn, 200312023 588:tis (PKdacdmétershab€ionasjiand Smpowdt eeaiwihinrth¢ er ence

nvent i SneebRodise UG SR g1 30 sl UReP TRE T ARl KR The

m xt ur epRiiua, dichiapzegtaiosanéhdar flégadal 3biiies inAPrerls cod@RhAdréiBover
sufficient to g{OVIde a suitable rate of disintegration in the oral cavity

of a paPKehidys rbe higeashadththe prarkatebpriedudasy- t o- swal | ow suspensi on
containing drug particles. The anount of a WO 2011/066287PCT/ US2010/ 057811
di si nt egr ant Altarngiveely.dhé thtsolodre p egledsa drogr mmlil-esnteindir grconthigingmsatlesof

di si ntegrant-sugar al cohol/saccharide conbination. in relatiqn to, drug in
the conpBer i Bae oy AR S el Pl boroL e sty il R o Bl

sui t abl gsiflg SenlB@d B A0 PHadh8copdsiaWeddaradss 1 Gali@letans6 MRtz 7°0ahat abitee
easy-to-swal | ow suspensi on containing drug particles. For exanple, the
conposi fisgHatiagrmedia (9g-e8etfi0 mhwé ﬁtlmgl%b ofifar e fashguipursognd testing

di si nt egr - Si L/%@ﬁﬁﬁg i de conbination in relation to drug
sufficigﬁﬁﬁbg%%gg@fﬁggg ig'V| ro 'disintegration time of about < 30 seconds
(USP <701> Di,sintegration Test). . The a nt _of rapidly dispersing

Gr anul es or CHERKATRS SrosPaRt theprosen jaraiio FrReR et B & R AeSAf

di si nt egd aWtkagUiaticl@bic@bphdt sias€ i 86utcVTlim ahb@Phrtic] k1§t indre then

t aste- masked drug particles can vary dependi ng upon the desired

di si nt eghat #8%Lmatl ge taneps { pastigles | ‘mEeroppigiales] ‘epaude mngde r pil@egiRpEE lidicng

t ast e- j d T rani i spersing
or anci el Erd TRHLRSER e SR Bt RSk Sy AT B Rl-c e b el 21 08,
30% t o atlab000k idrdspbdidie ng whbhiei sddPartiale@uhtadt Wdrad end/oSDNpaediedtol 656%
about 60% about 65% about 70% about 75% about 80% and about 85%

i nclusive of all values, ranges, and subranges therebetween. In one

enbodi ment, the amount of rapidly dispersing granules is about 60-70% of
the total weight of the conposition. In another enbodi nent, the anmount of
rapi dly dispersing granules is about 65 by wei ght. The total anpunt
of one or nore nulti-coated particle popul ations conprising a drug in the
orally disintegrating conpositions of the present invention can range from
about 5% to about 50% including about 5% about 10% about 15% about 20%

I T ~r—n 7 I NN 7 I ~Nr—nzs I A 7 I A 7 I ..V 4



The conpositions of the present invention can also include an additional
disinteg-rant, in addition to the disintegrant in the

di si nt egawD-200i66dsni Nng granul es (e.g., ranitidi ne contaPorng2@E00ss11

rapi dl y-di spersing granul es). The additional disintegrant can be the sane
di sintegrant used in the disintegrant-containing granules, or a different
di si nt egtarie tefbh emagedapk Orddrs € Spetifiesllaiatte MskEEINEaSeRAinihdpdrii€es with a
conpositions of the present invention at up to about 10% based on the

t abl et Wedngparticle size of rpfaness MpppsibeiolY) R t he present invention can al so

i nclude a pharnmaceutically acceptable filler such as mcrocrystalline

cel | ul ose, €eTlg mivippeticl@an bt destvibed bs PiHDOY, paCedésus sE@nEaY patiedisus KG 1000,
Ceolus UF 711, Prosalv S 50 or .SMCC 90 qr ot her pharmaceut ] cal.l

ccoept MBI inamg Ryt e du NEFFRGE el Bty

t her eofparticles. THR, StBarS PR EBAYIdIyt dishetdidd hicrédramiéLndrisig LugRosi tions of
the present invention conprise about 25-35% of drug particles coacervated
wi th a aleshob-afasthiarige.lcayenixbmericresi (ye-aDviatmwtito] witblap sy eragopafiele size 0. |

et hyl cel.| ul f.ol | v C . ible c ' . [Spe) -pan- pol ynmeric
sweet enéel?lge%gg%’fm%&r%g%%%g? H &lmglr%@%l%%%gip gfef%’a%lrogﬁou‘{“g%ﬁ%(xeﬁgp ,%/1@10%)” si ng

cr ospoviwvdgige panitlg@rdortdidnstendaist mo¥e tikn adgint)i o gdnethllyishiatlgrtant (e. g.,
crospovi done); about 5% to 15% by wei ght of mcrocrystalline cellul ose,
about (3eSendAIOPATEEleHFeS-oRPIThY ESPITEDS FECTOgRAUED B 2D 2B EOPBHClE SEROEL ener
(e.qg., &%Ft@m{s t-mdrd b Wrn?,. rapi dly dispersing mcrogranul es may be
partly replace y spray-gri ed mannitol or specially processed mannit ol
granul es co rci.all vai l abl e..as_"Parteck(r) 20 r v f Mer ck KGaA,
TLaa o s 1) Cplesenictied henfle et AR s Abu i by i 1)

( speci alvhi¢sinaicens ethermiRg dier@haiged &8)rafis0dare BASHate@dh el o0Q(thg toaaggl omer at ed
i somalt. . In accordance with certain enbodi nents of the present :

i nvent i ¥APOSHE et hod may i ncl ude the steps of: t ast e- maski ng
drug particles (e.g., crystals, drug-layered beads, granules, or pellets by
control | ed splreerely diintesmatig qeogeitionaglethe pepserd imgnEPRMGY 8RVE PRSrATVRYE Or
Freund w.th_an avera rii i . r less) by (a)
sol ventéflégé\?%lro\\yé? %Gﬁ/a\r/lm%gﬁs' 89‘\%%5 ger&r}lggoénﬁ%ﬁ%@n%%ftgﬁ/%& fllg%geg? eot%hyl cel | ul ose
W th a ¢mredtteristeogidiphathacbQhet s implotiedpiticanadnpliante oo phiidhad whe hawet h an

i norganic_or organic pore-fottner such as m cronized cal ci um carbonate for
a wei ghdiffiplty syplloving capvtiongda gty a9 eapotRd/ AEOPvFieS AABYNITR08 S it

coacer vat. i sd-psol ubl e polymer (e.g., ethylcellulose) for a
wei ght %%fuegp‘g}%%?%%na SRR B ' Lo abaut 200 o w 1ol | owed by fluid bed
coating with a er-insal ubl e. po r.{e. I | ul i
conbi nati on I\;Mie%l‘lf;{?%n (érgisl r%lsng%)%%fr% éﬁ%&g}-s ]ftlg)fgr?g?ul% gé g%ﬁ? &giaGI’ %’.gﬁlﬁaﬁ%g?%ghagee) in
accor dapaewe awd tdoutiiecl dhsattositics. For titter teampeaistgch/as Raitelnde, Aeplralbat i on Ser .
Nos. 11/213,266 filed Aug. 26, 2005 SIgPubI ication No. U.S. 2006/0105038),
11/ 256, Gs3taeratiag fomylatn maymsludpapsiearsbne ReYymEr & mmews e §5939) , or

11/ 248, ' Rl 4CAdii M60Q ¢8&hdide, bPE
contentg%g'}cfté\}dg?c %&%%@%&gg’rﬁt%i %ﬁ%ﬁ%ﬁ%ﬁégg#%r%% ﬁurposes,e’and (c)
appl yi ngixaurechgeds i fobeide ogtid digintégratica inolre grol ganviy s welbapr Esrsahy’® sweet ener

(e.g., sucral ose),. further at.i.ng the taste-nmaske ru rticl with a
Cormr esDPEPELoli4H i (6 RN G HaEnE TE I BOLT DY &8 ST HRENF al  such
as sucrgl@®8sokinetics and bioSVAABHIR} fooAd MUAREIrdd thbip&utRicfRcS UtREe ddsirelol
such as mannitol or a saccharide such as | actose and crospovi done, for

exanpl epropeitingof 4neordily distegrasmg farmmEHa e 4818 cantadipfery ot Pehenmpriess Pat ent

Application Ser,. ... 10/.827,106. fil ed r.. 19 004 (Publicatjon No. U S
20051 0255 SaE TR n R sER e decp i Shine pRps iR Cut I A3l MekRs, ence,

t o prodyfche BAR, dieyebgiip‘imai@% RIgadBefabI@ PRt RSkinetic properties. L en@dY, appr opri at e
anounts of the taste-masked drug particles fromstep (i), . i

rapi dl yCURRIPEREsioh thenparvgiiemiiperromotickeaggof(the Yrugrg the trelrcapitatespliébut i cal |y

g? glefj;a'gr}(g:lslﬁ%%g% {ﬁégtt%:%% gﬁ%u"fa}g?eelip\éoﬁém.r %c%bf&gngtlﬁeantﬁlcgéf)(aabflé &y Hﬁﬂatéérét'ir}g into
tablet formulation designed to be bioequivalent to the IR drug product should balance these

contradictory characteristics in order to provide a palatable (e.g., well taste-masked), fast
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I n accordance with the disclosures of U S. 6,964,779 and U S. 5,700, 492
each of which is incorporated by reference in its entirety, conprising
requi r ed wo=esl/w@6283ai d drug whi ch woul d rapi dly di sintegCatus2an/06mmt act
with saliva in the buccal cavity W) 2011/066287PCT/ US2010/ 057811 form ng a
snoot h, easy-to-swal |l ow suspensi on and exhi bit pharnmacoki netics paraneters

in the dl@ﬂﬁ@@&fng8ﬂsl&%h%oilﬁ5n ithafcc&fIl€ phdrivaesiGeticB (@ Vabid drug One
enbodi ment of a nethod for the preparation of a taste-nmasked conposition of

the predissplutionupepicatiy Everbid sserachy., Farthqr mare dheseitadets eregeawradite 8Pssg5scoat i ng
inafl éﬂfﬁm@ﬁtquafcﬁ@%sez{rbdq{)%%?ﬁ H & &9 %hs?}a%d% Or'S cgfya%t%ﬁloﬁ Whgl\rll\ggc'léagé(ae nenqulpeads

gr anul es, y con sphero i‘on or yering using

G anur ea’onfta’lﬁdfrs NEDPBboftleg unth fushsidough bﬂistérﬁ f@wmha;gﬁtapaﬁ tdoﬁirﬁersmlz e of about
400 p. m or Iess) with a water-insol uble ymer, an enterlégf mer, or
fatty atP@ibafien.gpdead ete. ey hdhgfiteyan lrwg pargieles @%lwo yHhongor 5

d r |cles
secon pﬁ’i?}é) WAL Hl%@lﬁfs)fg % r@ﬁ&? f&%@‘i@&ﬁé& 98- (f'r%fq'rleEQné/@{ & AnfdiRaRakd

of ste pol ymeric coating niteria risi-ng a
wat er - i Wysmblljohgldmldmaseqaﬂdl}aﬁorre Hitigle cabjpasd, pmpmcmﬂgml&nwemgfﬁsse@anm @TDiO% t o]

40% b ht to for cont.r ol Ie rel ease coated dru articles;
ot o O GOEP O BT S+ PHISE B o e PElis s BriTe A og iPr el 21 oo,
lact it ooatiQf withld ddnBirdssith ctivg 'ng(ﬁ'érlag?é %‘ chra"i(/@e§ QispX% BY el @REnthiRideor m

conpressi bl e coated control |l ed rel ease drug-contai ning mcroparticles.
The pol pamdsttomh@rve ﬁiegn«mdes;mbiﬂtalsletl@g)wperlle%rtcbldamcﬂtmc@@%mgWJ ight of
said first..or crogﬁfsu es. I n accordance

W th ce?“foéﬁhﬂg 8%6%5(1%{%%{1 aB? Pr?%tgr (fu§1§1§ﬁ%gl?trﬁ9 TI™ t he net hod may i ncl ude
the steps of . arin containing mcroparticles, of a

bhar ncor g1 B ?@ﬂ%@@tﬂ%gﬁgﬁﬁwnwﬁa@ﬁ@e A FURPIY SR CapPEBIeT Shl ¢, sol vate,
ester aﬂﬁ@l‘a@éutf@aﬁ% eff@ctiv*aeamms dT6n€ BARBFY/ElbQ Rasté- &Qsl@n%"ﬁélgﬁqeﬂsnm Sl

pol ymer ( hyl cel lulose with a mean Vi'scosity o cps) for a

wei ght @arqp}@fma@gtmalw a8ospaable ingredients which provide an orally disintegrating

composition as defined herein. For example, ranitidine hydrochloride drug substance with a
desired particle size range [e.g., not more than 5% retained on 30 mesh (600 um) screen and
not more than 10% through 270 mesh screen (53 um)] are microencapsulated with a water-
insoluble polymer by solvent coacervation in accordance with the disclosures of US
6,139,863 and co-pending U.S. Patent Application Ser. No. 10/827,106 filed Apr. 19, 2004
(Publication No. U.S. 2005/0232988), the contents of which are hereby incorporated by
reference in its entirety for all purposes. These taste-masked particles further coated with
water-soluble sucralose are combined with granules comprising a disintegrant, a sugar
alcohol and/or a saccharide granulated with purified water in a high shear granulator and
dried in a tray drying conventional oven or in a fluid bed dryer (this material is hereafter
referred to as rapidly dispersing microgranules), and compressed into orally disintegrating
tablets sufficiently strong to withstand the rigors of transportation in bulk containers or
HDPE bottles, whereby the disintegrant, sugar alcohol or saccharide swells and/or dissolves
in the saliva of a patient’s oral cavity, thereby forming a smooth, easy-to-swallow suspension
containing taste-masked or CR-coated drug particles. Additionally, other ODT excipients
such as one or more flavoring agent such as a cherry or a mint flavor, a sweetener such as
sucralose, additional disintegrant (the same or a different disintegrant) to promote rapid
disintegration, and optionally one or more colorants, are included and to further improve

organoleptic properties of the orally disintegrating tablet formulation.
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ii. layering the | owdose conponent (e.g., an opioid anal gesic such as
hydr ocodone) from a polyneric binder solution onto drug particles of step
(i); iii.wappliieezg7a second t aste-masking | ayer di spose@CONSROI9AFTS11

opi oi dcoat ed drug particles conprising a hydrophilic polymer alone or in
conbination with a water-insoluble polyner in accordance with the

di scl osur es Bfcelaid enftRidaREntS\IRE pregink Qivesedn reldes.to Adhdrfidacédtafl tdresbsivy 3,
2010 or 12/772,776 filed May 3, WD 2011/ 066287PCT/ US2010/ 057811 2010, the

cont ent SOTRTISHIE Q1 CAMEOTR BPRIGLIGNS O contpiledrelgassynicedparticisewhereintférh entirety

for all pc‘l’é&?t?cqé €0 ses\é c%peoéo\fﬁﬂ?%l t?éJaEtec; % £ pq’lszgllngc ?@él }n tgﬂne
R M S

non- polynerlc swee g., ‘sucral ose,

wei ght @t soledte, 20 tod e§t&°xﬂ1b;¢oﬁ;ﬁ|fgbttcomngmmpmd evmaihlro@rfg cémpﬁimg e V\dltH’rJr ng
tabl eti ng of taste-nasked drug partjcle n .accqQrdance with certain
ot her eRBYBPReNPsiopningReAlEiaddeat e’ihﬁﬂﬁéﬂ’tﬂp%‘)f 3 falty ﬁ‘@f‘ PSR 2P REICh BRAtPRe

StepS Ofispdsel bFRALINGrE OB ?ﬁ&ﬁ%@c@m pALER R ﬁ&gteﬁ %‘r %A@% s%gfbtlé cles with

an average particle siZze o an 400 ove;
gr anul atucrajose) pbewdar said edrypressitile ao&tmgamatahai mdmlbstsnltmdﬂya"seerrﬁrarpoﬂwherao a

sacchari de such.as | actose a su di si ntegrant such as crospovi done,
to prod?PgéeVFélpﬁnbfa nﬁ?’%@%?“ﬂ@glﬁﬁlega&pﬁmﬂses bl endi ng appropri ate
anounts of the CR-coated drug particles from step (i), rapidly-dispersing
m crogr anul el FesmbedERenti thy Decaent ivestior relaipmiorarhetinfcentisa) comBeion| e

G 1 uent ST s s B B S BB el I L kS Bl oce.
spray dedngrdllbdrod] erse paicht @dd]rtsematre dompritiegpr@lest oandrug or a
pharmaceutically acceptable salt, solvate, and/or ester thereof; a water-insoluble polymer
(e.g., ethylcellulose), a second optional coating disposed over the first coating, comprising a
water-insoluble polymer in combination with an enteric polymer (e.g., ethylcellulose and
hypromellose phthalate at a ratio of from about 9:1 to about 1:2), and a third coating disposed

over the second coating comprising a compressible coating material (e.g., water-soluble

sucralose) wherein the coating material is substantially free of a polymer.

In certain other embodiments as disclosed in U.S. Patent Application Ser. Nos.
11/668,408 filed Jan. 29, 2007, (Publication No. U.S. 2008/0196491), 11/847,219 filed Aug.
29, 2007, (Publication No. U.S. 2008/0069878), and 12/424,201, filed April 15, 2009,
(Publication No. U.S. 2009/0258066), as well as PCT Publications WO 2010/096820 and
WO 2010/096814, the contents of which are hereby incorporated by reference in their
entirety for all purposes, the invention relates to a pharmaceutical composition comprising
one or more populations of controlled-release microparticles, wherein each microparticle
comprises a core comprising at least one drug or a pharmaceutically acceptable salt, solvate,
ester, and/or a mixture thereof, a first coating disposed over said core, comprising a water-
insoluble film-forming material (e.g., ethylcellulose or a fatty acid ester) and/or an optional
second coating comprising a water-insoluble polymer in combination with an enteric
polymer, and an outer coating layer disposed over said CR-coated core, wherein said
compressible coating material is a hydrophilic polymer such as hydroxypropylcellulose. The
orally disintegrating tablets comprising compressible polymer coated drug particles in
combination with rapidly dispersing microgranules provide sufficiently hard, less friable

tablets to afford packaging in high density polyethylene (HDPE) bottles and/or push-through
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iv.conpressing the blend fromstep (iii) into orally disintegrating tablets
or rapidly dispersing tablets conprising required doses of the drug for

oral admwD2brialhmsn i n patients or subjects in need of mediusativosisiThe CODT
tabl et thus produced would rapidly disintegrate on contact with saliva in

t he buccal cavity formng a snooth, easy-to-swallow suspension. The rapidly
di sper somgel-afdlpeps-vadlpddblistels pRkugiag Gt teagiatitiol dommatier distkibbgsty ahd ui d and
exhi bit desired pharmacoki netics paranmeters on_digestion. I n, one

embodi n@ituset Hesychcases clysheipating pith gieniebangrio coppksssiplacaptpg matsialipl e

pol ymer  w t .Qr I - 1M j.ssol ve
Po 1 pofeeoRde) Shy Ba? hoCRABCI « BERM FnBiQV At iflK|ihE pldbefils

mai nt ai ni ng sai d..dru rticl.es at a desire | ui di zed product be

emper at ur o, TngtSh i8Rk e SurRlen g FlIchieloles v b=l ot hosBRChom,
coat ed ghrau@piady dispdreing Wibldl, @niprsile: YRk € stioh S&@otd bepaionndficofesifudleRhieul ose)
and a nonpol ar organi ¢ sol vent gcyclohexane),and a phase_ i nducer

(pol yet Wﬁ@% whesgn eashicoptipled-igleatgrartiale cOBBE S ACPIUSIITIEE? &Rt ¢icug

particl e- 1 L8 L1l i i I i cle- | g xture
at a fi@E?%kéggéPg%éﬁgmg%aéﬁg%bgﬁgﬁ’??%??e%%ﬁ?ﬁgPﬁﬁbﬁ%%ég?gﬁi%@ﬁé%ﬁ%ﬁs in
sai d nodydgledreledsganitingainvwaiting dnl dntgricqadirherpveaihd cdrey gnddispisalgen impd)| ymer
m xture qQver tine while stirring to a second. tenperature to forma

di sper sPBilGTTeleias EQRtidE GgMBHPNE @n &aterie polymes Eheambingioaayith e Wateed drug
particlgs, i a, RO I Qad| fin @ - Bric
conpr esl‘sﬁ?(i)l}lﬁeq@ %g%ygareir g){%l[l(deﬁ.é 8&,6’ % ucr a|1§§§°946 n %9%%5}32 gvgzg}il%ﬂ@ggtpg %Ia%{gﬁg
parti cl ekasd cpatingtheprignp e domeressiblarcoatiith miteriall (egt, emtatsolbid sricridosa)

flavor-syl\eet ener coati ng. com osition.onto said oag}ervat ed fijrst polyner
C S {

coat ed WPEG A% SOOFRBESS) & A ST Al TS BRI AR tHe

conpr esgiabhecuBadliyntcaRyblbexdipiehiddedudifg fingrsNBNIhBCEIMArB@ i HER%ad | N yet
anot her” enbodi nent’, an additional step of applying a second coating
conposi tapisity dispasisaigtintles vomprsags e dachhagdgpand/orshgar alaphpl inicambigtion s dr
prior tgdﬁgﬂpr§§sible coating may be included in the total manufacturing
pr ocess. 4 one enbodi nent, the drug particles with said first

coating as describ abqve. ar urt her .coat.ed with a second.coating with
iepetl iy 3 R A R i S S S R
rever seo Ny 8fsifteRingmblcf @Jﬁiﬁsﬁh : (FH0%he ofe BF A%t Sdpaitiohd 6f &nbyllesi trat e)

wi th a nonpol ar solvent to dissolve, (il) honogeneously suspending an

ant i - t acskeasgyeaiticles, ab dessribpdiberesi with semdlyatiwprsirgierenyles cosprisyigfy onto singly
coated dr rtheles i.].e maintalni i.ch.si.ngl 0 icles
ot a deSERRE b EL Ea st T LAh BRI AR AR S Bl FRPYRH CPRB RS 1
avoi d aggd oniaal, Dswdefensgiaddidonyg dpafitbgrahes coapebs§ionhidapiligt i@htabe

conpressi bl e coatinq onto said coated dru articles. |In another.

enbodi mefrocrsHalling celiudengiandios prray dEphMANHE A arPkral- dle Beshe foyaE Ang

conposi t| i. % I i I B g hed
coater %%Hgﬁ}g%@ng%ﬁddggé ¥lﬂsﬁoﬁ@9%%{ﬁglth&na&ﬁﬁﬁu§r g%s'?(gl lrjcgﬁrgﬁ%%do%le@?.w als{nltégr%}]r&:not her
enbodi mebket. both first and second coating steps applied in a fluid-bed
coater involve the first nmenbrane conprising a water-insoluble polyner and

an optional ednethes emmbbditment, thieadtap pertiels of the Peleytmremnipplarecbatedrwigh gai n of
from about 2% to about 20% w w and the second nenmbrane applied for a total

. 2(
wei ght 88t sragng ith owatstinso bty s yiei (§igs cHiylecHalose)tvarhags trgamtewiic] e
conpri sj Y [ bl ) Mordt B i i 1 tewd ¢ pol ynmer
ot a o R A B G G R A G TR LA S IR R AL, B
coat i nggastrosoluble polanet hier ragintad diomeationt PHeo metdtcd af dipriepdin BE.t he
conposi tiqns . of th r nt i.nyvention alsq includes. a coating step to
b oducer Bt bpuPBLEDIR e el oY s fuddheatndia wib estmatle Sicthlose
del ayedp{ @k 685 BerddiBodithéTRd RYre@hi InSed R AR irk Bk aifRG/ fticles are first
control |l ed-rel ease (TPRcoating on SR-coating or DR-coafing) beads, that are

coat ed enatdd witme filipabympeivaterongldds pblymec (ag.i efgyleeltdosenby plhasg separation
Zgﬁ%g@% )g-}gg%%ggggéagé gggé%%bg&dfo% tocaci)r(])%{ 86%6\79/% i%laggosrganc\e/\l\?vith a co-pending
U.S. Publication No. 2005/0232988, which is incorporated by reference in its entirety for all

purposes. The first coating is followed by a fluid-bed coating with compressible sucralose.
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coated drug particles of the conmpositions of the present invention can be
prepared by various nethods, including solvent coacervation with a

wat er - i nswbubli@wepmsyynmer such as et hyl cel l ul ose or a wat ecTiussalowobisel pol yner
in conbination with a gastrosol uble pore-form ng agent or fluid-bed coating
with a water-insoluble polymer, an enteric polyner, a reverse enteric

pol ymer, andnaefthik lotic® efnBBdights offfite £:@8dnt G eidirg OfugQfartide dit ekRenaapsul at ed
drug particles can range from about 5% to about 50% i ncl udi ng about 10%
15% 209 {hudded sda%ngae a wetg-inselbispglymai(essi syl eslulgse withrigeeanand

subr ang&?cog h)?{)feﬁ% te ted as ﬁ%‘%%g)fﬁﬁ% Yeé()ﬁ/o tdlﬂ&qe(ﬁfdd/gaﬁgﬂdl a‘t:%rﬁﬁleﬁ{ e first
coat ed UId oat er asoumn conprising a water-1nsol uble
pol yﬁertel(n@exgtu,re)ﬁh hyﬂnbﬁlla’ubkh W&ﬁ)a gastrés0lubid gore-Corpedr iy as(Budgagit EB(D,ra)rTEI | ose
pht hal at e) and an organic solvent, and/or a solutiopn conprising

wat er - | FHEBNIGHPEE) SAFRYMiCATiOBMS OR SALFIYR! SHCEIRAtE AN BFROEYaNES w&h&%@wcﬂ%ﬁur% wei ght
gain ofi;fs gnp Q%OIQ'IQT{Q £606/00+8512 02608/ oS TR af @4 A0S, Phe LpRaILY €

pol ymer to enteric polyner can range from abou 0/ 50 t0’95/ 05, including
about 5&Hhidb aredtaoaity 1ﬁﬂfrpi&atedtbgutfefe5/c6 for aﬂl;mmosé’ﬂﬁaﬂ; ofétbmstttas't&h@gl;edaimglt

80/ 20, aboyt 85/ 15, and about a i ncl | | ranges and subranges

t her ebdl3Ragss is X GO RGO Cotnﬁgestﬁ ‘? &iFsul ated drug particles
can range from about 5% to about 30% i ncluding about 10% 15% 20% and
25% i ncl usiMeebpnoshqr eﬁ’é’ﬁé@éﬁ“&ﬁﬂt@@bﬁsalﬂfd@%eflttlﬁéftéﬁbtgﬂb’eﬁ’ eseh fiiges of such

6. 500, 4500 OGO Ah LB P A R e e e e BB i t5, s

2007/ 0 1&@&11‘45<>n With 2B0CA110IbIG6 WA ;a rheaB. viR0AS O2BREHS whieh ﬁ:steﬁ(}l@ /502 5(8016@ WO

2010/ 096820 t.he contents_.of which ar her |n cor por at ed
“hChei h ik o wg/ge% Aerel e iFRS LemPOraiy be CIEFREBST 6R LadPug
par ti cl g3,85®, WhidA8 an SRR @Gatial I vARerQHIREETD 51yﬁe hﬁbam&%twl&ga

Sé&t
conprising a non-polyneric conpressible swee enerpggg , lactitol).
One enboeinmestosity ofil repshydhigher) iprconbiziatign pdlteasramrsq aﬁmqwlﬁnai, isy

di si ntegrat,i dl y .di spersi t abl et T rmul ati ons
of the I%ng a?’ t?‘r%‘é’ﬁ %Hath ng5|fﬁ31aﬁi3r ﬁw%ﬁt%ﬁ F%‘&mﬁté(fnl Seaf%) ig’PS uced usi ng
Gr anur epetwdnf Ja@ide&idOdec& RAtiALY @nckirdaBtvigl UadpspiiationNoat i on or powder

| ayeri or equival ent equipnent (e.g., a rotogranulator), conprises (i)
char gi nzgooarozaaﬁw ogmrtmwéwmenmﬁg thecirea tastedn capstaferafertalduing @tq syl oi d,
colloid i io) PVP K- 30)
into a afff?udr{‘ S%Alv&%n ’}%%n g‘)lﬁé‘?rggig&ﬁm nd eér-(gg!seg?‘bl{h If(rﬁstso the rotating
mat er i aduchéskeat a control | ed rat e while simultaneously add| ng the powder
into the unit with a povvder | ayer (K-Tron) at a controlled rate to bind the
powder m X iThd filgn-F@in©pol Pkt @igﬁedbhkitdglsﬂi'Ml&gastahﬁoﬁedl‘l/eeieal ¢dausg prveduced,
(iv) WO 2011/ 066287P 82010/ 57811 appl ying one or nore taste-masking
menbr aness coFpORe @@a‘tvﬁﬁqgswiebﬂﬁupaheseromoa lgpitige seameles of BitpRREUMHPBIg! yi ng

e COMBGE BB AOILLNGAllc A AR BAL MRS bt SRADLESShRIELTBL By (V)

pr epari I S1 ntegr a sugar
al cohol maﬂhgllfcellulaseS(&mM@[ ede Opadildf®((§llee)r ffdml ﬁiohgcdnl) dlydr@dypdqgfagﬁulbm (HPChe
step of f0| ] t he or dosag m as. an or_ RDT can ise, for
exanpl ek ‘E?Blnﬁrngr%m g ‘Iﬂ)’eq’i]é P idggs g) \Z‘Q @%%Peoﬁfﬁg{) irig

1 1 0 u
ast e- npgkad: @Jﬁ&%e%g H%ﬁ(;ag@aﬁ ({ae ggng@ f%rf?ﬁ@édt'ocﬂ 08 %o mt 5@, thelip Sbbut

di spersing gr s,-optionall'y with pharmaceutically
accept abflogo hba fgnt alsut 28weéev.ener (s), ot her disintegrant(s), col orant(s)
and/ or conpression aides such as mcrocrystalline cellulose in sufficient
quglnti t}es | Réfredehentioe aiée?mpldé of Wﬁt@gfrﬁblﬁh@ pobjvhet umfulrfaptiadleynai;kmeimg ng .
t abl et orm using a tabl et press, such as _a, rot e ress equi ppe
Wi th anPBREles Waawprée?qeeafh@ﬁpgvg@témreoww%&@ 'fﬁﬁ]é* &%@5 ﬁﬁaetaﬁ%es pri or
to COMDESSiihe m?ﬁc%aP%ﬁMOD fbsi BASHY, @El‘hﬂgseta%@ﬂaf%t §elﬁ%’e@:&at@'b§iﬁ£t@gr at e
upon ex osuretdthe saliva in the nouth into a shooth, easy-to-swal
suspen snmtrai/wctdmlym)erg badetl pnafityd amamt@andrmahy}armmacyyldﬁs@epms @fad@tﬁtcs ar e
suitable for_oral. admnistrgtion in subjects or patient |n

o cat PHOPBR R A EdpRati SRty SHRAENGT B euds e oS endy
adm ni sREadH 08 or REZ0BWRH vy the whol e tablet, (2) breakl ng the tabl et
into two halves for swal | ow ng individually, and (3) dispersing the tabl et
in about 150 nL water, swirling, and drinking. I n anot her enbodi nent,
the methods of the invention includes steps to prepare orally
disintegrating tablets by m xing conpregsi ble coated, taste-nmasked or
CR-coated mcroparticles, one or nore flavoring agents, a sweetener,

rapi dl y-di spersing mcrogranules, mcrocrystalline cellulose, additional

di si nt egant and magne5| um stear ate and ~conpr e55| ng t hi s m xt ure | nto

o, e . o ——



woul d provide: rapid dispersion on contact with water or body fluids and
rapi d, substantially-conplete release of the dose in the stomach or a

desi red twpogeti/meedisease profile. W t hout bei ng boumrdThis2e410@518hEOT Y
and/ or mechani sm of action, the conpressible coating di sposed on said
coated drug particles (i.e taste-nmasked or controll ed-rel ease coated bitter
drug cores) epalkfiatite SGHPR dengtros()lublemrgam 6?¥n%mc%ir@fdﬁm§@éﬁtsf racture
during tableting of said conpression blend into s or RDTs, (il)

m ni m 2sel faritede-massdpe divgmartindestn iacenrdance gyithabe present dvisnae ingludp, b1 i va in
the oral cavit: i) simlar in,vitro -.in vivo rel e profiles from
o o e pairaed b st BpeBfre P iaeintie s Y Bl SR8 By

f or mul agt@nste, ANGurh tdratcCRHECadetE 6rEic G8R%idel Rgricpdshinge, lneapbsumequi red to
achi eve effective taste-masking in the absence of said conpressible

coat i ngartionatg; magnesius pittats meeeasium hrdroxige saegnesivprrhparfiate gnd the like and

D sintegrati I e LY < h S tion Test
or oceddned ks B PAETBAT RS DM bilfintie ACHaREVBAGEE) o)

CR- coatigérgainic pofeafoiet ©8 paddcihpeasts-mbiked pagichisegayatypieglly edrly dtosn abpt be

eval uated using a panel of healthy vol unteers _per approved protocol under
super vi %Y P dbouh¥ed@r IRmeEpsi@ents @@%M%g/éaéo g?/?’ raﬁ@-ﬂ%@f@é% when

tested i t j -4 00 nmL
o sl 11 K o B e i a8 o e
t han abbetod&Pdog peheladose in about 3 mnutes is considered acceptable) is
determ ned. In addition, the rapid-rel ease property in the stomach of the

t ast e- maskednnin6thepanbédilmest, &idotdoronigd potydest maegabdonsigisteadzhebldy oty be
eval uated by determ ning the percentage of drug-rel e?se when tested for

di ssol uemshmEidagduommppaketagsylste opaisHcey 33 Ry Iain ooBethatysie. 670 1N HCL
at 37.00 I . : %, of ; LH,about 30
m nut es’ ]ingt%gé) lsalliegelggdégglg{:%rg?%dé gﬁ“? ﬁﬁegg’ge eﬂ%%%ga%?@%?%gﬁﬁygﬁc F%?i de). The
pot encytepblytning basddl et dimathylanhieoehylgnetbieglse, putgl metbscrilabmetRoetod ed drug

ticl d ODT RDT CR faimul at i ternined using United
B at eo. PRERTHEGE RS TR AAE TR, e ERUEHER GV Ep HAHEE” @ 50'r pr)
and a HRLiGh{tiRewdob gy theRES bf the Ahdnbnieyigopedt iethyeAethabliyltge, NN-. N

their various anodl ments, the orally disintegrating tabl et conpositions of
t he predimmthylamienethyrmetbaqyylatsi meyl bppnetbairplate. dvaexanple ekt porgdewaagand/ or

CR mcroparticles .exhibit one._.qor ol |l ow e%n (1)
accept %‘“Wé“r‘a]ﬁ%él léﬁd’om%&fﬁ?et@@fs)g‘ﬁ%tﬁﬁf %?éség'gk%g{%ggﬁf%(ﬁ t% Peoé and
push- t hegDRA GIT@ERD).OAfpopaRaoflias katks bhi 5 bRe o ack Rgohble iBtgastag€luid
transportation and commercial distribution; (233 di sintegrati on_on contact
with sdbaler pHS whide Bswelle ard/enyis prrmgsbletin gt apd guEergolHions abovebbe f;

easy-t l. A i i t ikt

ot ASRES RAHEBFRR Pkt 3t Aol 3957k, LN Lo ARSI BE o e
<USP 70fbrmBiggioyregriapoly(viT@sdetal (Bxhilanineacaskiedds anEASTavaRkio fomd atkyg
particles exhibit snpath ut hfeel (non-gritt and no aftertaste; and (4)
pr ovi deCPmpay, Ligtitsds ?aﬁ’moa(lq"‘f)ﬂ?‘pl: olﬁlﬁnéte@%rogg%eé’évég%fevﬁﬁé CREEE PPIVBIT 15

taste- r il ' L Df 1&%91@[&?@ ,a8d eydaglent by

nmeet i n?ﬁﬁ%&s@%ﬁﬁ%ﬁgﬁ%ﬁgﬁi}g ir}g%ﬂsﬂaéc{?tagébgﬁt? 85% o ttehe dose}gi@n about 45
m nut esmetha@@Biter Inehohe0dhbedinentu fifederpalysrer hasareavefage nablsgdarurdight ofisi ng USP

Appar at ( | es. 5r and/ or . pr.ovi desired ( get) rel ease
profil e?%@s£“§3€%@§?@ééler@§ﬁrﬁ Sf%@'&rﬁ&ﬁ%ﬁéﬁ%@“&é?& ??ﬁéati ons when
tested fiafetifisanRbsthiionetadriatd ISR MRprmathbsryfitd PREdLES o@VBRr-iRoluble 700 nlL of
0.1IN HC1 for the first 2 hrs, followed by further testing in 900 nL buffer
at pH ep@dymer to pore-faymingpalypgr¢ tateriehiss arefusing tasiermapkadi rapitidiae dfrdsigg
tabl et coppasitions of the:.present,danyentl i S| r.essi bl e

coat ed, pzfrg@ %mﬁﬁg’@é%%gﬁgfyogg%ﬁ%ﬁﬁtcgr%%%a/?r |0}31P5el(¥§6e)'2ﬁ%%&%ﬁ§?g{r% t?r%?e of the

f ol | ow pgsiph@piting egigef Bbmadoapsahb ebhiandng s valight bf itrbadté-inasisadi t abl e f or
packaging in bottles and push-t hro(ygh or peel -of f paper-backed Dl i ?? er
packagi W@}tldsneo@ca@fémngrgawg‘bpf ghqup p”e- 2 AmahoE! ato- e3P P dn, o dheltentr use;

10%, about 10%-30%, about 10%-25%, about 10%-20%, about 10%-15%, about 15%-30%,
about 50%-25%, about 15%-20%, about 20%-30%, about 20%-25%, or about 25%-30%.
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(6) rapidly disperse on contact with water or body fluids thereby allow ng
oral admnistration in patients or subjects by one of three nodes of

adm ni st raDI20n/d66287t he treat ment of one or nore di seasePETASREI0/0§78)1

t ast e- masked and/ or CR-coated drug particles exhibit resistance to nmenbrane
fracture during high speed conpression into RDTs; and (8) provide rapid,
subst ant i al I'preGiamphedigte a8l @aseit@ médigrag@srsdribemhheite indkile on@sk@eredr ug
particles upon entry into the stomach, as evident by neeting the

di ssol wlpssigizsise Represertrtdresexgmplas iiplagioigas thahmay b asedfo phstieizatheni nut es in

900 nmL i i ' .Appar at us
2 (padd’ﬁ érggr@g %gnrﬁgé% Q&%%r% g?&gefsge\ﬁ %g}eggg{e?%%ﬁ%? %%g%)f&&eﬁggggo%%'i l e(s) as
evi dentacbylat@eibng driiéglgterides @£ ASEvaReR 0f45 il @ng mbrentehest, gty ctigt

di ssol ution using USP Apparatus 2 WD 2011/066287PCT/ US2010/ 057811 (paddl es
@50 r pRessRteaIysEryldHbeyrate, pithakagss, prgferahly Fpmothe fallowing segeyrh iRt t her
testingy . . . T k.l pr esent

i nvent %’5{ r%&grgg’oddés%}/lﬂ#hfﬂlxaﬁ&%’?%rgg {lﬂr“{gp%%lal%tr? ’e(\illg(r:lt?’ } é}ghfg?tg’gggg&%%ﬁfgﬁl nﬁs]&rsluch as
gast r oi thé éstovwiag subigsmipd eccsylcitde aliid uitsicyllester, dcatglagags acid émdthylestegrtubuts]l syst em
di seases, diabe e,z, iAI‘zhei nmer. or. Parkj nsoi}' E di sease, schi %z)tolplgbggl a,
psychosT¥aiedisFivep Uyl eipiee Lyt F‘t@fepélyﬁ?m 1 Btﬁ”f?é‘?nsel?%f‘tgéﬁr f,2°0be3ty, or

i nf | anm@t a5 wihs QisesD: dibhs] spas] dibRDBseBhcatd)8diphes &RblalchIRAL IR, can,
conprise required anmounts of the drug(s) in appropriate ratios providing
desi r ecchbirabutanad oprdesibylend gpcols,tvieaesalge ofls, Ifemdeatrs nptiefrgabdn diety! Senasatet y  of

the di sease state.an nd/ oy . physical condjti.o f. the patient. FEor

exanpl Sagks gL Teanorart A pESSAERPMARR Bl SRR mrelPiaa i n a
si ngl e @BikYsudeintte, Blityratts! Edpy1Ql @bl st SRBonaPpRErdy dfctyl exddhate, upon
the severity of the condition and physical condition of the patient,

The f ol 4asigr AY (hasrbeingnariigiierbxpnefsres). iand guxtug eWhpreusedrip e ppedigest ok he
present.,i i: - | Si r ' ot - k or CR
G ug- ot B SR BERE bRk A, SRt P Bl vt BabFu RO LES A P

di sper sifiife vatet-gisotldEagdyher. Ma anvdher @hboditentc higpistitizarnconasitptes $es H0%
conpressi ble coated drug, or a pharmaceutically acceptable salt, isomer,
ester, BRAPY2m RY tersht H%@éd‘f@terﬁ%’l‘gﬁﬁﬁwr'éﬂ §tﬂif3&’teﬁ E‘ng?ﬁg’@ﬂtts’ thivent i on
are pre ' LEd Qe LRt or b b Or
easy rmagg&%? Ogﬁlgﬁ%zﬁr&nkﬁfgﬁepgttgoﬂelgﬁgﬁ}gé?%%Ik té??ﬁ%%%%g%ﬂgggég%f (%te)gi red
phar mactki ateut 2%, graot il 0%Bs abquo h2Yonglest il 5V, aeque hdVongbaih 20%t eraie A2 toshawg

regi mens.,, EXA 1 oA .M crocapsul es conprising Acet ani nophen:

Pr oduct 1S BPU Hahsr RS TR bt S TBRES hor Beape hae Ser g Cag of

i ndust rérﬁinaﬁﬁﬁdﬂ?_ﬁ?@@ 28 RN knSP & Sk 81t t9he HNtigRkt BReS Y8 HRIPIIERS &
conputeri zed recipe for the process (e.g., quantities for the 200-gallon
syst em paly®Bots codnpiuee ddbe seatimgpbisiem (ARARYucogs o1 sqtyent-asedcralutionoer 10. 5 kg,
Epol ene;. 2.1 Kk | . A4 ONS ). : ' : .0 about
soc ¢ nr U e S0t RS AN P sy Pkl G e o BB G270
rpm f ofhk owed nidyhbeaitcoatattls fevelst Btetio palyhice filrtHee opapades ae antatacBerftnot
nore than) 35C. The m crocapsul e bed is subjected to vacuumfi]tration and
ri nsi ngRERTESFNENive sFERRlpROk Atinadhagsnts ingudeisle, magnspamyicanks antipe like.

m crocapsul es are transferred to the fluid bed dryer, subjected to a

st epwi se dr yThgomeBy disint¢grating camplositione apide arasert iseantigp iphde r@gdlyand final |y
at 99C),. and dried faor a.periaqd. 4-6 hrs e xane | evel
fo not” SioPapieRlish SomBrith BBl Sub S PUUFGANE S AREG 08

2011/ 06k diriCCkatpRE bOBBRdisintegrants for the disintegrant-containing granules can

include disintegrants or so-called super-disintegrants, e.g. crospovidone (crosslinked PVP),

sodium starch glycolate, crosslinked sodium carboxymethyl cellulose, low substituted
hydroxypropylcellulose, and mixtures thereof. The amount of disintegrant in the rapidly
dispersing granules can range from about 1%-10%, or about 5%-10% of the total weight of

the rapidly dispersing granules, including all ranges and subranges therebetween.
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through a 16 M5 nmesh screen to discard | arger aggregates, if forned.

Fol | ow ng the sanme procedure, a batch of m crocapsul es at 10% EC- 100

coat i ng wae 2prigweased by sol vent coacervation in the 500pgalusenosymsiem
(single tank). 1.B Taste-nmaskedsul es: Hydrocodone bitartrate (HCB) (240 g)
was sl owy added to an aqueous sol ution of hydroxypropyl cellulose (26.7 g
of hydr oxyproypst glebhdld aseylitdeueatd fomhs bNcaBE dentyvaih &vhicintle Birkesylweddp t o

di ssol ve. Acetam nphen nicrocapsul es at 6% by wei ght %3733. 3 g) fromstep
1. A, abdbve aldehdecskeiopelhasheemecdysaddo lapyararn gr sesprdarabydaxyl graipaNet

fluid- . - ( ' i ’ t r er
nser e e B i sudusRAbRAG NN depetll SRR YN

pr oductdisiategriting Rosposeoys afnidepretdne ifvehticndandnctodedd. .i apatstol, isontadt, ai r
tenperature: 603C, product tenperature: 405C _atom zation air pressure 2.0
bar; porythstdeglyqer), htiof reaprital é@rtbst%ywpﬁ n?%tpﬁégiawff_ﬁreéﬁsﬁgo ¢ dhsg

ML/ 110, ot P XOAAIIR? is8TnommfdulhvifFOhb QAN u e i1 ARYRED i dARu PR

coati ng/taste-nasking sol’ution of hydroxypropylcellulose (210.5 g in 50/50
acet onegluatses frattostOlctosd, inthdtosd Gisbalgsep andh)ibesasarsiptisagelthrivias suchhe sairosg, | ayer ed
beads for a wei ght i f 5% The dried IR drug. particles r.e, sieved

thr ough‘a%tgseamflhgﬁf’ ﬁg‘zﬁg?g’foé%nl“ L] eﬂ?%@éf?ﬁ“o’i‘f’é’r’@%? eﬁ?@?gﬁ?fﬁ“@t’és and
fines. saccharidds Br uSOMMLRTIBbENHERAAR: heHHP GRARMMNG! &%qﬁ@maer@g.hsaose,
M crocapsul es: Hydrocodone/ acet am nophen m crocapsul es (3400 g) fromstep
1. B, abuwospendtaseanddniniures thersofpnassthpt embwlmenigthe samelly slispersingont ai ni ng
sucral ose (,179 . di ssol ved jin water. (1014 f a_wei gh in.of 5%in
Gatt G I%S %Od%?rﬁﬁggﬁeﬁfttoﬁeglsblg??%l?ﬁlg %?%%lnﬁﬁ%rls ge)(% 4°h aerrag Og?lgff Hgn%til(e)rcessi ng
condi t i @sodimePihaYarsialyali Gersd ddhiiles SIngRWe 3€lchfi®GhedBtedrantld nl/ m n;
product tenperature of 32 2C. Upon conpletion of coating, the conpressible
coat ed ehyn@ntwigh esacghasidgr ile et anothseembediments therlisintegrapi-¢PntdNBEN| i ze t he
resi dua i . i - & L SGAar i I L. fiar med.

1D Rapra ey Al B RE R th R b g S 10R Rl o 1o

conpr i s&cehasidgaThahmotnet of Sugdh akshoteandidr ehcchamdideon tixe macithdispalens goinukes

| act ose and di si ntegrant such as_crospovjdone. The . .al cohol and/ or
sacchari24eesdfi" & %‘itﬁgg/‘@?@ﬁt O %PPt ?s%lg@% ‘Pﬁ)/“h%@t r"éeégﬁﬁﬁ%a‘{lﬂ’étegré‘m'dl y
di sper Séd?lgaiﬁﬁhg rg%h?c@}’ih@l%dﬁa af rhfdes An® Sutfr P aRAHetwARn 1 I On AR REat1 0

(sugar al cohol’ "and/ or saccharide to disintegrant). For exanple, D nmannitol,
a sugarthalagohgt pastitlh sen obe evngyelopbeltandlog seicheridsfis 30 put orll§sspfameasrdple

Cr ospovi.do XL-10 er dj sintegrant ratio bout, 95/.5 were

o oot a8 0gih Rk ey P R tonf 520 et SRR g0

gr anul afinngbdut 040 |Metabiut 10ezk L@l hreht 10-28 1k, aYot L TOuAY&dut 05-3amnd,CD of

|l ess than 1% b 2011/ 066287PCT/ U82010/“057811 weight, and dry mlled to
pr oduceahoélt)ilﬁlzg v, Spewtslior nadherne 30-#0 4, 4hoeh28r Agempirabpet 25-3¢ @ of about
200-400 [tin. 1. E Hydrocodone / Acetam nophen ODTs: M crocrystalline
cel | ul ose (MO sapsildispasieg grameledios thetpeegeaninyerdtod can e pregowsd bysee table 1

for composjtio f_ODT fo | ati.ons..(e. d. For.mul a .A to D), were hlended in
L0V b oRaEbte etRad Loy el Rle e B S i e S o e i R R
hydr ocogodif/ Reeira disiRghetts BhEsRCaRsok 86zl @hER add/Or sdtehatidés AckeipAn nophen

at 10% EC- 100 coati ng) , and rapidly dispersing mcrogranules fromstep 1.D,
above weear grewdes and dsied/ipfleidded egwpment o onTays it oenveniens! pyera

uni form r i 0 i . t ghi out
00 g o TR EDeR e RS Bl B BRI B L B B BD 0
equi ppeRapiilyhdidfrtsnld miote grahul Sysineigo wrprediced balthd mbthbd dédcabedievi e f or

| ubricating punch and die surfaces just prior, to each conpressjon cycle,
the conBrESsHBcAion Ciblisstion KndhlSHRE PO R0h] ariiSh Sy PGRRCETS BY i o to
conpr essi - rmulas Ato D consist 5-ng, 5-ng, 25-ngy
and 34-%%9%¥§98?§3@?35@??3??§%?§%‘respective|y. As shown in Table 1, as the
percent of combresSIl G %ﬁfht %%s%étdllh RIANEHAGELAM S0P BEDH B Bgéé%%g' es
i ncreased, replacing thé ygroco one acetanlnoﬁhen m Cr otapsules coat ed
with a pehyeeidocRspiessd &l Ldisardngantbd ardadhlcdlébl @nd/or a saccharide

hydr oxypr opyl cel | ul.ose (Kl ucel LF)) and/or the acetam nophen m crocapsul es
havi ng” RETEEHIPPELTIeE &Sl Al af syntegpiomindhe sl Faitye! Byahep HepRias

t ast e- i y ok 1€ i [ [Masels e t

nar cneo S AR EHRE saby - D RIoR) oBerRlcRBhl e LR RRs, B el

i nproved tableting could be conpressed even at | ower conpression forces, as
to be anticipated. WD 2011/066287PCT/ Yg2010/ 057811



Tabl e 1: Hydrocodone Bitartrate/ Acetam nophen ODTs Ingredient (%9 Formula D
(34/500-ng) Formula C (25/500-ng) Fornula B (5/500-ng) Fornmula A (5/500-ng)
5% Kl ucel WbiCBI1Ai86887 ( 6% PCT/US2010/057811

disintegrant in the rapidly dispersing granules and/or the amount of disintegrant-sugar
alcohol/saccharide combination in relation to drug in the compositions of the present
invention can be adjusted to provide a suitable disintegration rate, as well as to form a
smooth, palatable, easy-to-swallow suspension containing drug particles. For example, the
compositions of the present invention contain an amount of disintegrant-sugar
alcohol/saccharide combination in relation to drug sufficient to provide an in vitro

disintegration time of about < 30 seconds (USP <701> Disintegration Test).

The amount of rapidly dispersing granules or the amount of rapidly dispersing
granules (i.e., disintegrant-sugar alcohol/saccharide combination) in relation to taste-masked
drug particles can vary depending upon the desired disintegration rate and the desired
organoleptic properties including taste-masking, mouthfeel and aftertaste. The amount of
rapidly dispersing granules in the compositions of the present invention can range from about
30% to about 90%, including about 40%, about 45%, about 50%, about 55%, about 60%,
about 65%, about 70%, about 75%, about 80%, and about 85%, inclusive of all values,
ranges, and subranges therebetween. In one embodiment, the amount of rapidly dispersing
granules is about 60-70% of the total weight of the composition. In another embodiment, the

amount of rapidly dispersing granules is about 65% by weight.

The total amount of one or more multi-coated particle populations comprising a drug
in the orally disintegrating compositions of the present invention can range from about 5% to
about 50%, including about 5%, about 10%, about 15%, about 20%, about 25%, about 30%,
about 35%, about 40%, about 45%, and about 50%, inclusive of all values, ranges, and
subranges therebetween. In one embodiment, the amount of taste-masked drug particles in
the orally disintegrating compositions of the present invention is about 30% by weight of the

orally disintegrating composition.

In some embodiments, the ratio of population of taste-masked drug particles to the
population of CR-coated particles in the ODT compositions of the present invention can vary
from about 1:4 to about 1:1. The taste-masking layer(s) (as described herein) can be applied
onto drug particles by any suitable combination of taste-masking methods, for example (1)
coacervation followed by fluid bed coating, (2) fluid bed coating followed by coacervation,
(3) coacervation followed by two successive fluid bed coating, and (4) fluid bed coating

followed by coacervation followed by fluid bed coating.
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The compositions of the present invention may further comprise one or more
pharmaceutically acceptable, flavoring agents. Non-limiting examples of such flavoring
agents include, for example, cherry, spearmint, orange, or other acceptable fruit flavors, or
mixtures of cherry, spearmint, orange, and other acceptable fruit flavors, at up to about 5%
based on the tablet weight. In addition, the compositions of the present inventions can also
include one or more sweeteners such as aspartame, sucralose, or other pharmaceutically
acceptable sweeteners, or mixtures of such sweeteners, at up to about 2% by weight, based on
the tablet weight. Furthermore, the compositions of the present invention can include one or

more FD&C colorants at up to about 0.2% to about 2% by weight, based on the tablet weight.

The compositions of the present invention can also include an additional disintegrant,
in addition to the disintegrant in the disintegrant-containing granules (e.g., ranitidine
containing and/or rapidly-dispersing granules). The additional disintegrant can be the same
disintegrant used in the disintegrant-containing granules, or a different disintegrant. The
additional disintegrant may be present in the compositions of the present invention at up to

about 10% based on the tablet weight.

The compositions of the present invention can also include a pharmaceutically
acceptable filler such as microcrystalline cellulose, e.g. Avicel PH101, Avicel PH102, Ceolus
KG-802, Ceolus KG-1000, Ceolus UF 711, Prosolv SMCC 50 or SMCC 90 or other

pharmaceutically acceptable grades of microcrystalline cellulose, as well as mixtures thereof.

In one embodiment, the orally disintegrating compositions of the present invention
comprise about 25-35% of drug particles coacervated with a taste-masking layer comprising a
water-insoluble polymer (e.g., ethylcellulose) followed by a compressible coating layer of a
non-polymeric sweetener, about 60-70% of rapidly-dispersing granules (e.g., comprising
crospovidone and mannitol); about 5% of additional disintegrant (e.g., crospovidone); about
5% to 15% by weight of microcrystalline cellulose, about 0.5 — 2.0% of one or more flavors,
and about 0.5%-1% of a sweetener (e.g., sucralose). Furthermore, rapidly dispersing
microgranules may be partly replaced by spray-dried mannitol or specially processed
mannitol granules commercially available as “Parteck”® 200 or 300” from Merck KGaA,
“Ludiplus® (specially processed lactose granules)” and “Ludiflash® (specially processed

mannitol granules)’from BASF, GalenIQ® agglomerated isomalt.

In accordance with certain embodiments of the present invention, the method may

include the steps of:
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il.

1il.

iv.

taste-masking drug particles (e.g., crystals, drug-layered beads,
granules, or pellets by controlled spheronization or powder layering using Granurex
from Vector Freund (Iowa) with an average particle size of about 400 pm or less) by
(a) solvent coacervation with a water-insoluble polymer (e.g., ethylcellulose with a
mean viscosity of 100 cps) and optionally in combination with an inorganic or
organic pore-former such as micronized calcium carbonate for a weight gain of
from about 10% w/w to about 40% w/w or by (b) solvent coacervation with a water-
insoluble polymer (e.g., ethylcellulose) for a weight gain of from about 10% w/w to
about 20% w/w followed by fluid bed coating with a water-insoluble polymer (e.g.,
ethylcellulose) in combination with a gastrosoluble pore-former (e.g., calcium
carbonate) in accordance with the disclosure in the co-pending US Patent
Application Ser. Nos. 11/213,266 filed Aug. 26, 2005 (Publication No. U.S.
2006/0105038), 11/256,653 filed Aug. 26, 2005 (Publication No. U.S.
2006/0105039), or 11/248,596 filed Oct.12, 2005 (Publication No. U.S.
20060078614), the contents of which are incorporated by reference for all purposes,
and (¢) applying a compressible coating with a non-polymeric compressible
sweetener (e.g., sucralose), further coating the taste-masked drug particles with a
compressible coating with non-polymeric compressible coating material such as

sucralose;

granulating a powder mixture of a sugar alcohol such as mannitol or a
saccharide such as lactose and crospovidone, for example, using the disclosures in
EP 0914818 and the co-pending US Patent Application Ser. No. 10/827,106 filed
Apr. 19, 2004 (Publication No. U.S. 2005/0232988), the contents of which are

hereby incorporated by reference, to produce rapidly-dispersing microgranules;

blending appropriate amounts of the taste-masked drug particles from
step (i), rapidly-dispersing microgranules from step (ii) and other pharmaceutically

acceptable excipients; and

compressing the blend from step (iii) into orally disintegrating tablets
in accordance with the disclosures of U. S. 6,964,779 and U. S. 5,700,492 each of
which is incorporated by reference in its entirety, comprising required doses of said

drug which would rapidly disintegrate on contact with saliva in the buccal cavity
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forming a smooth, easy-to-swallow suspension and exhibit pharmacokinetics

parameters in the range of 80.0% to 125.0: of 90% confidence interval.

One embodiment of a method for the preparation of a taste-masked composition of

the present invention comprises:

a. a first coating step comprising coating in a fluid bed coater drug particles (e.g.,
crystals, drug-layered beads, granules, or pellets by controlled spheronization or
powder layering using Granurex from Vector Freund (Iowa) with an average
particle size of about 400 um or less) with a water-insoluble polymer, an enteric
polymer, or fatty acid and/or ester for a weight gain of 2% to 50% by weight;

b. asecond optional coating step comprising coating said coated drug particles of
step (a) with a second polymeric coating material comprising a water-insoluble
polymer and an enteric polymer for a weight gain of 10% to 40% by weight to
form controlled-release coated drug particles; and

c. an outer compressible coating with a non-polymeric sweetener (e.g., sucralose,
lactitol, or maltitol) for a weight gain of 2% to 10% by weight to form

compressible coated controlled release (CR) drug-containing microparticles.

The polymeric materials can comprise about 10% to about 30% by weight of said first or

second membrane on said microcapsules.

In accordance with certain embodiments of the present invention, the method may

include the steps of

1. preparing drug-containing microparticles of a pharmacologically active
drug or pharmaceutically acceptable salt, solvate, ester and/or mixture thereof, by
coacervation with a water-insoluble polymer (e.g., ethylcellulose with a mean
viscosity of 100 cps) for a weight gain of about 4-8% w/w;

il. layering the low-dose component (e.g., an opioid analgesic such as
hydrocodone) from a polymeric binder solution onto drug particles of step (i);

il. applying a second taste-masking layer disposed over said opioid-
coated drug particles comprising a hydrophilic polymer alone or in combination
with a water-insoluble polymer in accordance with the disclosures of U.S. Patent

Application Ser. Nos. 12/772,770 filed May 3, 2010 or 12/772,776 filed May 3,
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2010, the contents of which are hereby incocorporated by reference in their
entirety for all purposes; and

1v. applying an outer compressible coating with a non-polymeric
sweetener (e.g., sucralose, lactitol, or maltitol) for a weight gain of 2% to 10% by
weight to minimize membrane fracture during tableting of taste-masked drug
particles.

In accordance with certain other embodiments of the present invention, the method

may include the steps of:

1. preparing compressible coated CR drug containing particles with an

average particle size of not more than 400 um as described above;

L. granulating a powder mixture of a sugar alcohol such as mannitol or a
saccharide such as lactose and a super disintegrant such as crospovidone, to

produce rapidly-dispersing microgranules;

il blending appropriate amounts of the CR-coated drug particles from
step (i), rapidly-dispersing microgranules from step (ii) and/or other
pharmaceutically acceptable excipients such as one or more flavoring agents,
colorants, a sweetener, diluents/fillers/compression aides such as microcrystalline

cellulose, spray dried lactose, and additional disintegrant; and

iv. compressing the blend from step (iii) into orally disintegrating tablets
or rapidly dispersing tablets comprising required doses of the drug for oral
administration in patients or subjects in need of medication. The ODT tablet thus
produced would rapidly disintegrate on contact with saliva in the buccal cavity
forming a smooth, easy-to-swallow suspension. The rapidly dispersing tablets
rapidly disperse on contact with water or body fluid and exhibit desired

pharmacokinetics parameters on digestion.

In one embodiment, the first coating step comprises (1) mixing a water-soluble
polymer with a polar and/or nonpolar organic solvent mixture to dissolve said polymer and
“applying the coating onto said drug particles while maintaining said drug particles at a
desired fluidized product bed temperature, and said second coating step involves (i) mixing
said first coated drug particles with a first water-insoluble polymer (ethylcellulose) and a

nonpolar organic solvent (cyclohexane) and a phase inducer (polyethylene wax) to form said
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drug particle—polymer mixture; (ii) heating said drug particle-polymer mixture at a first
temperature so that said first polymeric material dissolves in said nonpolar organic solvent;
(ii1) cooling said drug particle - polymer mixture over time while stirring to a second
temperature to form a dispersion of coated drug particles; (iv) recovering said coated drug
particles; and (v) applying a compressible coating of a non-polymeric compressible material
(e.g., sucralose) onto dried said coated drug particles. In another embodiment, an additional
step of applying a flavor-sweetener coating composition onto said coacervated first polymer
coated drug particles in fluid bed coater prior to applying the compressible coating may be
included in the manufacturing process. In yet another embodiment, an additional step of
applying a second coating composition onto said flavor coated drug particles in fluid bed

coater prior to compressible coating may be included in the total manufacturing process.

In one embodiment, the drug particles with said first coating as described above are
further coated with a second coating with steps comprising (i) mixing a water insoluble
polymer (ethylcellulose), reverse enteric polymer (Eudragit E100), a plasticizer (triethyl
citrate) with a nonpolar solvent to dissolve, (ii) homogeneously suspending an anti-tack agent
(talc or magnesium stearate) and (iii) spraying onto singly coated drug particles while
maintaining said singly coated drug particles at a desired product temperature and in an
appropriately fluidized state to avoid agglomeration of said drug particles, and (iv) applying
the compressible coating onto said coated drug particles. In another embodiment, an
additional step of applying a flavor-sweetener coating composition onto said first polymer

coated drug particles in fluid bed coater may be included in the total manufacturing process.

In another embodiment, both first and second coating steps applied in a fluid-bed
coater involve the first membrane comprising a water-insoluble polymer and an optional
water soluble or reverse enteric polymer applied for a gain of from about 2% to about 20%
w/w and the second membrane applied for a total weight gain of up to about 40% by weight
of the coated drug particle comprising a water-insoluble polymer in combination with an
enteric polymer at a ratio of from about 9:1 to about 1:4, followed by the compressible

coating.

In another embodiment, the method of preparing the compositions of the present
invention also includes a coating step to produce coated drug particles, i.e., sustained-release
(SR), delayed-release (DR), timed pulsatile-release (TPR) and/or controlled-release (TPR-
coating on SR-coating or DR-coating) beads, that are coated with a non-polymeric

compressible coating material (e.g., sucralose). The taste-masked and/or controlled-release
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coated drug particles of the compositions of the present invention can be prepared by various
methods, including solvent coacervation with a water-insoluble polymer such as
ethylcellulose or a water-insoluble polymer in combination with a gastrosoluble pore-forming
agent or fluid-bed coating with a water-insoluble polymer, an enteric polymer, a reverse
enteric polymer, and a mixture thereof. The coating weight of the microencapsulated drug
particles can range from about 5% to about 50% including about 10%, 15%, 20%, 25%, 30%,

35%, 40%, and 45%, inclusive of all ranges and subranges therebetween.

Alternatively, the drug particles are first coated in a fluid-bed coater with a solution
comprising a water-insoluble polymer (e.g., ethylcellulose) or an enteric polymer (e.g.,
hypromellose phthalate) and an organic solvent, and/or a solution comprising a water-
insoluble polymer in combination with an enteric polymer for a weight gain of from about
10% to about 50% w/w. The ratio of water-insoluble polymer to enteric polymer can range
from about 50/50 to 95/05, including about 55/45, about 60/40, about 65/35, about 70/30,
about 75/25, about 80/20, about 85/15, and about 90/10, including all ranges and subranges
therebetween. The coating weight of the microencapsulated drug particles can range from
about 5% to about 30% including about 10%, 15%, 20%, and 25%, inclusive of all ranges
and subranges therebetween. Examples of such controlled-release coating processes are
disclosed in US 6,627,223; US 6,500,454; US 7,387,793 and co-pending applications US
2006/0246134; US 2007/0190145; U.S.2007/0196491; U.S. 2009/0232885; U.S.
2009/0258066; WO 2010/096820; WO 2010/096814), the contents of which are herein
incorporated in their entirety by reference for all purposes. These CR-coated drug particles
are further coated with an outermost compressible coating comprising a non-polymeric

compressible sweetener (e.g., lactitol).

One embodiment of a method for producing pleasant tasting orally disintegrating or

rapidly dispersing tablet (i.e.,ODT or RDT) formulations of the present invention, comprising

high drug load pellets produced using Granurex ™ from Vector Corporation by controlled

spheronization or powder layering or equivalent equipment (e.g., a rotogranulator), comprises
(i) charging an active pharmaceutical ingredient, an optional flow aid (Syloid, colloidal silica
from W.R. Grace), and an optional binder (e.g., PVP K-30) into a Granurex bowl, (it)
spraying a 10% binder solution into the rotating material bed at a controlled rate while
simultaneously adding the powder into the unit with a powder layer (K-Tron) at a controlled

rate to bind the powder mix in the form of pellets, (iii) drying the pellets thus produced, (iv)
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applying one or more taste-masking membranes or CR coating membranes onto said pellets
followed by applying the compressible coating of a non-polymeric compressible material, (v)
preparing rapidly dispersing granules comprising a disintegrant, a sugar alcohol and/or a
saccharide, and (vi) forming the oral dosage form. The step of forming the oral dosage form
as an ODT or RDT can comprise, for example, compressing a blend comprising said
compressible coated taste-masked or CR drug-containing microparticles and said rapidly
dispersing granules and/or fillers, optionally with pharmaceutically acceptable flavorant(s),
sweetener(s), other disintegrant(s), colorant(s) and/or compression aides such as
microcrystalline cellulose in sufficient quantities into the orally disintegrating tablet or
rapidly dispersing tablet form using a tablet press, such as a rotary tablet press equipped with
an external lubrication system to lubricate the punches and dies prior to compression. These
orally disintegrating tablets rapidly disintegrate upon exposure to the saliva in the mouth into
a smooth, easy-to-swallow suspension with no gritty aftertaste. The rapidly dispersing tablets
are suitable for oral administration in subjects or patients in need of medication for the
treatment of a disease state by one of the modes of administration - (1) swallowing the whole
tablet, (2) breaking the tablet into two halves for swallowing individually, and (3) dispersing

the tablet in about 150 mL water, swirling, and drinking.

In another embodiment, the methods of the invention includes steps to prepare orally
disintegrating tablets by mixing compressible coated, taste-masked or CR-coated
microparticles, one or more flavoring agents, a sweetener, rapidly-dispersing microgranules,
microcrystalline cellulose, additional disintegrant, and magnesium stearate and compressing
this mixture into orally disintegrating tablets using a conventional rotary tablet press. The
orally disintegrating tablets formed thereby may provide: rapid disintegration on contact with
saliva in the buccal cavity, a pleasant taste (good creamy mouth feel), and rapid,
substantially-complete release of the dose in the stomach or a desired target release or plasma

concentration-time profile in patients for the treatment of one or more disease states.

In another embodiment, the methods of the invention includes steps to prepare rapidly
dispersing tablets by mixing compressible coated, compressible coated, taste-masked or CR-
coated microparticles, one or more fillers/diluents (e.g., spray dried lactose (e.g., Fast Flo
Lactose), microcrystalline cellulose, spray dried mannitol, Ludiplus® (granulated lactose),
Ludiflash® (granulated mannitol), Parteck® 200/300 (processed mannitol), additional
disintegrant, and magnesium stearate and compressing this mixture into rapidly dispersing

tablets using a conventional rotary tablet press. The rapidly dispersing tablets formed thereby
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would provide: rapid dispersion on contact with water or body fluids and rapid, substantially-

- complete release of the dose in the stomach or a desired target release profile.

Without being bound by the theory and/or mechanism of action, the compressible
coating disposed on said coated drug particles (i.e taste-masked or controlled-release coated
bitter drug cores) enable to accomplish — (i) minimize/eliminate membrane fracture during
tableting of said compression blend into ODTs or RDTs, (ii) minimize/eliminate experiencing
biiter drug taste on contact with saliva in the oral cavity, (iii) similar in vitro — in vivo release
profiles from said controlled-release coated drug particles from said ODT or RDT
formulations, and (iv) reduce in some cases, the coating levels required to achieve effective

taste-masking in the absence of said compressible coating.

In Vitro Disintegration Time / Dissolution Testing

Disintegration times are measured using the USP <701> Disintegration Test
procedures. The taste-masking properties of the taste-masked and/or CR-coated
microparticles and the orally disintegrating tablets may be evaluated using a panel of healthy
volunteers per approved protocol under supervision if needed. For example, the percentage
of drug-release when tested for dissolution using USP Apparatus 2 (paddles @ 50 rpm) in
500 mL of saliva-simulating fluid at a pH of about 6.8-7.0 (a release of not more than about
10% of the dose in about 3 minutes is considered acceptable) is determined. In addition, the
rapid-release property in the stomach of the taste-masked microparticles and the orally
disintegrating tablets may be evaluated by determining the percentage of drug-release when
tested for dissolution using USP Apparatus 2 (paddles @ 50 rpm) in 900 mL of 0.01N HCI at
37.0£0.5°C (a release of not less than about 70% of the dose in about 30 minutes is
considered acceptable in case of ranitidine hydrochloride). The potency of the tablets and the
drug release profiles from CR-coated drug particles and ODT CR or RDT CR formulations
are determined using United States Pharmacoepia Appratus 1 (baskets @ 100 rpm) or 2
(paddles @ 50 rpm) and a HPLC methodology, specifically developed for each drug.

In their various embodiments, the orally disintegrating tablet compositions of the
present invention comprising compressible coated, taste-masked and/or CR microparticles

exhibit one or more of the following properties:

(1) acceptable hardness and friability suitable for packaging in bottles and push-
through or peel-off paper-backed blister packaging, storage, transportation and

commercial distribution;
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(5) acceptable hardness and friability suitable for packaging in bottles and push-
through or peel-off paper-backed blister packaging, storage, transportation,

commercial distribution, and end use;

(6) rapidly disperse on contact with water or body fluids thereby allowing oral
administration in patients or subjects by one of three modes of administration for

the treatment of one or more disease states;

(7) taste-masked and/or CR-coated drug particles exhibit resistance to membrane

fracture during high speed compression into RDTs; and

(8) provide rapid, substantially-complete release of the dose from the taste-masked
drug particles upon entry into the stomach, as evident by meeting the dissolution
specifications of about 85% of the dose in about 45 minutes in 900 mL of 0.0IN
HCI buffer when tested for dissolution using USP Apparatus 2 (paddles @ 75
rpm) and/or provide desired (target) release profile(s) as evident by meeting the

drug-release specifications when tested for dissolution using USP Apparatus 2
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diseases, diabetes, Alzheimer or Parkinson’s disease, schizophrenia, psychosis, epilepsy,

depression, bipolar disorder, infection, obesity, or inflammatory disorders. The compositions

of the present invention can comprise required amounts of the drug(s) in appropriate ratios

providing desired plasma concentration — time profile depending on the severity of the

disease state and and/or physical condition of the patient. For example, the compositions of

the present invention can be administered in a single daily dose, or multiple daily doses,

depending, for example, upon the severity of the condition and physical condition of the

patient.

The following non-limiting examples illustrate the compositions of the present
invention, comprising compressible coated, taste-masked and/or CR drug-containing
microparticles or the orally disintegrating or rapidly dispersing tablet dosage forms, wherein
the composition comprises a compressible coated drug, or a pharmaceutically acceptable salt,
isomer, ester, and/or mixture thereof. The compositions of the present invention are prepared
as described herein, and exhibit acceptable organoleptic or easy mode of oral administration
and/or tableting properties and desired pharmacokinetics profiles upon ingestion depending

on intended dosing regimens.

EXAMPLE 1

1.A Microcapsules comprising Acetaminophen: Production of industrial scale

acetaminophen microcapsules using an industrial scale 200-gallon, 500-gallon or 1000-gallon
system uses a computerized recipe for the process (e.g., quantities for the 200-gallon system
at 6% coating — Acetaminophen (APAP): 94.1 kg; Ethocel 100: 10.5 kg, Epolene: 2.1 kg and
Cyclohexane: 142 gallons). The tank is heated to about 80°C through a pre-defined heating
profile, under stirring at about 107 + 5 rpm, followed by controlled cooling to ambient
temperature, at NMT (not more than) 35°C. The microcapsule bed is subjected to vacuum
filtration and rinsing with cyclohexane to wash off residual polyethylene. The microcapsules
are transferred to the fluid bed dryer, subjected to a stepwise drying recipe (e.g., inlet
temperature set at 25°C, 35°C and finally at 99°C), and dried for a period of 4-6 hrs to reduce

the cyclohexane level to not more than 1000 ppm. The dried microcapsules are sieved
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through a 16 MG mesh screen to discard larger aggregates, if formed. Following the same
procedure, a batch of microcapsules at 10% EC-100 coating was prepared by solvent

coacervation in the 500 gallon system (single tank).

1.B Taste-masked Hydrocodone-layered Acetaminophen Microcapsules:

Hydrocodone bitartrate (HCB) (240 g) was slowly added to an aqueous solution of
hydroxypropyl cellulose (26.7 g of hydroxypropylcellulose (Klucel LF) in 2400 g water and
mixed well to dissolve. Acetaminphen microcapsules at 6% by weight (3733.3 g) from step
1.A, above were coated with the drug-layering formulation in a Glatt fluid-bed coater Glatt
GPCG 5 (equipped with a 9” bottom-spray Wurster insert, 35 mm column height, ‘D’ air
distribution plate, and 200 mesh product retention screen) under the following conditions —
inlet air temperature: 60+3°C; product temperature: 40+5°C; atomization air pressure 2.0 bar;
port size: 1.0 mm; flow rate: 8 mL/min increased in steps to 26 mL/min, air volume: 50 = 5
CFM. Following the drug layering, the seal coating/taste-masking solution of
hydroxypropylcellulose (210.5 g in 50/50 acetone/water at 10% solids, 1650 g each) was
sprayed onto the drug layered beads for a weight gain of 5%. The dried IR drug particles

were sieved through 35 and 80 mesh screens to discard oversized microparticles and fines.

1.C_Compressible-coated Hydrocodone/Acetaminophen Microcapsules:

Hydrocodone/acetaminophen microcapsules (3400 g) from step 1.B, above were coated with
a compressible coating formulation containing sucralose (179 g) dissolved in water (1014 g)
for a weight gain of 5% in Glatt GPCG 5 equipped with a bottom spray Wurster insert at the
processing conditions: - spray rate of 8 mL/min stepwise increased to 15 mL/min; product
temperature of 32 + 2°C. Upon completion of coating, the compressible coated drug particles
are dried in the unit for about 5 min to minimize the residual moisture and sieved to discard

fines and doubles if formed.

1.D Rapidly Dispersing Granules: The rapidly dispersing microgranules comprise a

sugar alcohol such as mannitol and/or a saccharide such as lactose and a disintegrant such as
crospovidone. The sugar alcohol and/or saccharide and disintegrant will typically be present
in the rapidly dispersing microgranules at a ratio of from about 99:1 to about 90:10 (sugar
alcohol and/or saccharide to disintegrant). For example, D-mannitol, a sugar alcohol with an
average particle size of about 15 um and Crospovidone XL-10, a super disintegrant, at a ratio
of about 95/5 were granulated in a high shear granulator using purified water as the

granulating fluid, wet milled, dried in a tray drying oven for an LOD of less than 1% by
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weight, and dry milled to produce rapidly dispersing granules with an average particle size of

about 200-400 pum.

1.E Hydrocodone / Acetaminophen ODTs: Microcrystalline cellulose (MCC),

sucralose, the disintegrant, and the flavor (see table 1 for compositions of ODT formulations
(e.g., Formula A to D) were blended in a V blender. This pre-blend, required amounts of
taste-masked hydrocodone/acetaminophen microcapsules of step 1.C and 1.A
(acetaminophen at 10% EC-100 coating), and rapidly dispersing microgranules from step
1.D, above were blended in a V blender for 30 minutes to achieve blend uniformity, and
compressed into 500 mg acetaminophen OTDs weighing about 1400 mg. While Formulas A,
B, and D were compressed on Hata Tablet Press equipped with Matsui Ex-Lub System, an
external lubrication device for lubricating punch and die surfaces just prior to each
compression cycle, the compression mix C was blended with sodium stearyl fumarate prior to
compression on the Hata press. Formulas A to D consist 5-mg, 5-mg, 25-mg and 34-mg
hydrocodone bitartrate, respectively. As shown in Table 1, as the percent of compressible
coated hydrocodone/acetaminophen microcapsules increased, replacing the
hydrocodone/acetaminophen microcapsules coated with a polymeric compressible coating
material (e.g., hydroxypropylcellulose (Klucel LF)) and/or the acetaminophen microcapsules
having no compressible coating layer disposed over the hydrophobic taste-masking layer, the
tableting properties improved, i.e., tablet hardness increased while the friability decreased,
and tablets with improved tableting could be compressed even at lower compression forces,

as to be anticipated.
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Table 1: Hydrocodone Bitartrate/Acetaminophen ODT's
Ingredient (%) Formula D Formula C | Formula B | Formula A
(34/500-mg) | (25/500-mg) | (3/500-mg) | (5/500-mg)
5% Kluce/HCB/APAP (6%) | . 7.97
Sucralose/Klucel/HCB/APAP 45.31 3”2.95 6.59
(6%) e
APAP (PE378; 10%) o j 10.86 34.03 43.82
Rapidly Dispersing Granules 31.64 33.14 32.19 30.15
MCC (Avicel PH101) 10.00 10.00 10.00 10.00
Mannitol (Parteck M200) 5.00 5.00 10.00
Crospovidone (X1-10) 5.00 5.00 o 5.00
Croscarmellose Na (Ac-Di-Sol) S ,«! 3.00
Sucralose 1.80 1.80 1.70 1.80
Cherry Flavor 1.25 1.25 1.50 1.25
Magnesium stearate Traces Traces Traces
Sodium stearyl fumarate “ , - - 1.00 i
Compression Force (kN) At 12.5 kN At 13.0 kN At 20 kN At 20 kN
Tablet Weight (mg) 1410 mg 1414 mg 1402 mg 1402 mg
Thickness (mm) 6.40 mm 6.33 mm 6.17 mm 6.37 mm
Hardness (N) 72 N 71 N 60.8 N 53.1N
Friability (%) 0.12% 0.11% 0.05% 0.35%
Compression Force (kN) At 16 kN At 15 kN At 24 kN At 24 kN
Tablet Weight (mg) 1412 mg 1412 mg 1402 mg 1402 mg
Thickness (mm) 6.17 mm 6.26 mm 5.95 mm 6.17 mm
Hardness (N) 107 N 79N 80N 71.1 N
Friability (%) 0.08% 0.03% 0.15% 0.18%
EXAMPLE 2

2.A Microencapsulation in 5-Gallon Solvent System: Ranitidine hydrochloride (Form

II from Shasun Drugs and Chemicals meeting desired particle size/aspect ratio specifications)

was fluid-bed coated with an aqueous solution of Opadry Clear (hypromellose) at 4% solds in

Glatt GPCG 1 (VersaGlatt) equipped with top spray for a weight gain of 2% w/w. Spraying

conditions — Port size: 0.8 mm; atomization air pressure: 1.5 bar; bottom air distribution

plate: granulation plate; inlet air temperature: 60°C; product temperature: 28-34°C; spray rate:
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5 mL/min, Outlet flap: 40%; and shake interval/time: 30 sec/3 sec. The fluid-bed coated
ranitidine was taste-masked by solvent coacervation in a 5-gallon system. The 5-gallon
system filled with 10,000 g of cyclohexane was charged with ethylcellulose (Ethocel
Standard Premium 100 from Dow Chemicals; 200 g), polyethylene (Epolene C-10; 200 g),
and the drug (466.7 g). The system was subjected to a controlled heating cycle to achieve a
temperature of 80°C to dissolve ethylcellulose while agitating the contents at a speed of 300
RPM. Thereafter the system was subjected to a cooling cycle to <30°C in not less than 45
min to wrap the drug crystals with a smooth coating at 30% by weight and avoiding
formation of agglomerates. The microcapsules were separated by decanting, washed with
fresh cyclohexane, and dried in the hood. The microcapsules sieved through 30 mesh (< 590
um) screen were collected. One batch of fluid-bed coated ranitidine was also
microencapsulated with Ethocel and micronized calcium carbonate, an inorganic
gastrosoluble pore-former at a ratio of 8:3 by homogeneously dispersing the slurry containing

the micronized pore former at the tank temperature of about 58°C during the cooling cycle.

2.B Compressible Coated Ranitidine Microcapsules: Ranitidine microcapsules (EC-

100 coated, 3401 g) from step 2.A, above are coated with a compressible coating formulation
containing sucralose (179 g) dissolved in water (1014 g) for a weight gain of 5% in Glatt
GPCG 5 following the procedures described in step 1.C. Ranitidine microcapsules (EC-
100/Ca CO; coated, 3401 g) from step 2.A, above are also coated with a compressible coating
formulation containing sucralose (179 g) dissolved in water (1014 g) for a weight gain of 5%

in Glatt GPCG 5.

2.C ODTs Comprising Compressible Coated Ranitidine Microcapsules: Taste-
masked ranitidine drug particles (24-33% w/w of EC-100 and EC-100/CaCOj3) coated from

step 2.A, above, rapidly dispersing granules (68-55% w/w), a disintegrant (5% w/w),
sweetener (0.1 — 0.5% w/w), flavor combination (0.5-3.5% w/w), MCC (0-10% w/w), and
colorants (0.1 — 0.3% w/w) were blended together in a V blender and compressed into 150
mg (as ranitidine base) ODTs. These tablets had acceptable organoleptic properties and
dissolution profiles. The compressible coated microcapsules (EC-100 or EC-100/CaCO;

coated) are also compressed into ODTs.
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Table 2: Compositions and Properties of ODTs of Ranitidine HCI

PCT/US2010/057811

Orally Disintegrating Tablets - % per Tablet
Formula A | FormulaB | FormulaC | FormulaD
Microcapsules (EC-100) 24.00 - - .
(Formula 1)
Compressible Coated i— '
(CC)/EC-100 (Formula2) |
Microcapsules (EC- ‘
100/CaCO;3) (Formula 3) ,
CC Microcapsules (EC- 34.74
100/CaCOs3) (Formula 4) ‘ - ; o
RD Granules 67.40 66.14 58.40 56.66
Crospovidone XL-10 5.00 5.00 5.00 5.00
Sucralose 0.20 0.20 0.20 0.20
Vanilla Mint Combo 3.25 3.25 3.25 3.25
Red/Yellow/Blue 0.15 0.15 0.15 0.15
Magnesium stearate Traces Traces Traces Traces
Compression Force (kN) 32.0
Tablet Weight (mg) 1025.6 967.1
Thickness (mm) 5.49 - 5.18
Hardness (N) 71 . 71
Friability (%) 0.99 | : 0.80
Dissolution at 30 min (%) | 84 | | 94
EXAMPLE 3

3.A Diphenhydramine HC] IR Beads: A grounded stainless steel tank equipped with
a propeller mixer was filled with 300 kg of Acetone NF. Purified Water USP (93.3 kg) was
slowly added to the tank while stirring the tank at approximately 850 rpm % 25 rpm.
Diphenhydramine hydrochloride (76.5 kg) was slowly added into the tank to dissolve,
followed by adding 8.42 kg of Klucel LF into the same tank to dissolve while constantly
stirring. Hydroxypropylcellulose (Klucel LF; 6.12 kg) was slowly added into a separate
stainless steel tank containing 86.4 kg of acetone and 9.6 kg of water to dissolve. 60-80 mesh

sugar spheres (215 kg) were charged into a preheated Glatt fluid-bed coater, GPCG 120,
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equipped with a 32” bottom spray Wurster insert (three 23.75” high; inner bottom air
distribution plate: G1; outer plate: C1; product retention plate: 100 mesh screen; nozzle tip
port size: 50 mm; process air temperature: 70°C; process air volume: 1500 CFM; spray rate:
1500 (range: 200-2000) g/min; product temperature: 49-51°C). The batch recipe would
proceed automatically with the drug layering step at 300 g/min and increase flow rates and
inlet temperatures accordingly. Processing parameters were recorded approximately every 30
minutes (minimum). The product was periodically inspected through the sample port to
ensure that aggregation does not occur during spraying. Once the drug-layering solution was
sprayed, the seal coating was applied at a spray rate of 300 g/min for a 2% weight gain.
Following completion of seal coating, the beads were dried in the unit to drive off excess of
residual acetone. The IR beads thus produced were sieved through #32 and # 80 mesh screens

to discard over and under sized beads.

3.B Taste-masking of Diphenhydramine HCI IR Beads: The twin tank 500-gallon

coacervation system with each tank was charged with 415 gallons of cyclohexane, 61.5 kg of
IR beads of diphenhydramine hydrochloride, 20.5-25.1 kg of ethylcellulose and 10-25 kg of
polyethylene while stirring at 75+5 rpm. The system was subjected to a computer controlled
‘heat and hold’ cycle whereby the contents of the tank were heated to about 80°C to
completely dissolve ethylcellulose, and thereafter to a ‘filter and fluid-bed dry’ routine
whereby the contents of the tank were cooled to about 30°C. As the temperature goes below
about 65°C, the ethylcellulose which is no longer soluble in cyclohexane starts precipitating
out. While so doing, being assisted by the phase inducer, polyethylene, it coats individual
drug particles to provide taste-masking. Upon cooling to ambient temperature, the
microcapsules thus formed were vacuum-filtered, rinsed with fresh cyclohexane, and vacuum
dried in the fluid bed equipment to achieve pre-determined residual solvent level. The dried
microcapsules were sieved through 40 mesh sieve using a Kason siever and discharged into
fiber drums double-lined with polyethylene bags. The microcapsules thus obtained had an
assay of approximately 18.4-19.4%, exhibited a particle size of not more than 10% retained
on 40 mesh sieve and not more than 10% passing through 80 mesh sieve, and a mean
dissolution of about11-22% in 5 minutes and about 62-70% in 45 minutes, when dissolution

tested in water at 75 rpm.

3.C Lactitol coating of Diphenhydramine Microparticles: Diphenhydramine

microparticles from step 3.B, above are coated with a compressible coating formulation

containing hydroxypropylcellulose (Klucel LF; g) and lactitol ( g) dissolved in water (%
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solids) for a weight gain of 5% in a Glatt fluid-bed coater, Glatt GPCG 3 following the
procedures disclosed in step 1.C, above. The dried compressible coated beads are sieved

through 50 and 80 mesh screens to discard oversized microparticles and fines.

3.D ODTs Comprising Diphenhydramine Microcapsules: Diphenhydramine

microparticles (34-40% w/w) from step 3.B, above or compressible coated diphenhydramine
microparticles (32-37 % w/w) from step 3.C, above are blended with rapidly dispersing
microgranules (50-56% w/w) and a preblend mix comprising crospovidone (5% w/w),
microcrystalline cellulose (4-10% w/w), sucralose (0.2-0.5%), vanilla mint flavor (0.4-1.0%),
and colorants (0.1-0.3%) in a V-blender for 15 min and compressed into ODTs using
magnesium stearate as an external lubricant. These tablets exhibit acceptable organoleptic

properties, tableting, and drug release profiles.

EXAMPLE 4

4.A Dicyclomine HCI IR Beads: Povidone (PVP K30; 100.0 g) was slowly added to
75/25 95% ethanol/water (2325.0 g of 95% ethanol and 775.0 g of water) until dissolved

under constant stirring for not less than 10 min. Dicyclomine hydrochloride (800.0 g) was
slowly added while stirring, until dissolved. A Glatt GPCG 3 equipped with a 7 bottom
spray Wurster 8 high column, partition column gap of 15 mm from the ‘B’ bottom air
distribution plate covered with a 200 mesh product retention screen (0.8 mm port nozzle) was
charged with 2800 g of 60-80 mesh sugar spheres and sprayed with the dicyclomine solution
(20% solids) at an initial rate of 5 g/min with a stepwise increase to 15.5 g/min, at an inlet air
volume of 90-105 m>/hr, air atomization pressure of 1.50 bar while maintaining the product
temperature of 37+3°C. Following rinsing of the spray system with 50 g of ethanol, the drug-
layered beads were dried in the Glatt unit for 50 min to drive off residual solvents (including
moisture). The resulting dicyclomine IR beads were sieved through 35 and 120 mesh screens
to discard oversized particles and fines. A batch of dicycloamine IR beads with a drug load
of 30% w/w is also prepared using Cellets 200 instead of Cellets 100 (microcrystalline

cellulose spheres).

4B Dicyclomine HCI SR Beads: Ethylcellulose (EC-10, Ethocel Premium 10 from

Dow Chemicals; 159.1 g) was slowly added to 95% ethanol while stirring constantly until
dissolved. Triethyl citrate (TEC; 15.9 g) was slowly added until dissolved. A Glatt GPCG 1
equipped with a 6” bottom spray Wurster 6 high column, ‘B” bottom air distribution plate

covered with a 200 mesh product retention screen, 0.8 mm port nozzle, was charged with 700
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backi ngThafbdbmfen Pkt thty mgited H&‘d @Eirulgﬂbﬁi S abpacIdyo bl i ghx aiPhreavecdges
conpri si%g ng di cycl om ne conpressi bl e coated SR or CR beads are
conpr esB CIStSIZteWéaPQJFI?’QWHﬁg(S%ﬁ%ﬁt%%rﬁ%r laser pygiclerfige dafe)nm round, flat face,
radi us edge; gg;esm on force: 12-16 kN, nean weight: 800 ng; nean
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GX-40. The povi done sol ution at 10% sol i ds% was sprayed at a spray rate of
12-16 ghra S@mlmemll@mtayoatmgelevel\ﬂbl%li YesrBlRU/fuSRe gy 053881 The

i bupr of%@eaggl | ets thus prepared had a drug | oad of about 34% by wei ght and
an average part| cle size of about 300 pm (see FIG 2.0 for laser particle
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Si zer, (1$)oblg¢a@efdﬁmrtcba&@w1msdaﬂalo% |at fodul i@%dv/ma@l duowng them Cabbot t

Cor poration) and Povidone (50 g PVP K-30). Niacin pellets wth an average
part i cl Brosgausesft sgp0 - bare prepared by Controlled Spheronization using
Granurex GX-35 as disclosed in Step 5. A, above 5.D Niacin SR

Pel | ets: The5.hi Bej -Mw sig g flabletssCepprising NetsowRellels4 8- 8)paitsof i r st pr ovi ded

with a seal 4 r. at ab O/b n.datt CG 3
equi ppe Owjfeﬁs@fe?ma{?gt §%}%e§]/]e&tf1f°§? éﬁﬁp%;#sélﬁ?ve %0\1@/"%%8 © %??P‘Er?/%}ﬁﬁg& urm,
' C i rcdliusdse] ®Rub bers abﬂyaeg&aag@mt& #hd208.2FBslks RIF ebdFdvid G fikh
screen, and 16 mm t ubi | om ng the procedures disclosed in step 4.B

above, blsededdgla-\¢ b@pé@nfgem witey andSiken Ot et afisehiven gedrph fugarase iseddad
Et h 25.6
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for a wehgtimgassioroble@Ddub prodoeedsia®mteatdd ittoi 300k 11000 nflg)RDQWI(ﬂagﬂDy ocess
pararret rs - inlet tenperature: 45-48C, inlet air volune: 40-45 cfm flow
rate: sdisRoTHing tabletgisig/aroiry SOIHRISE | ncrease); atoni zation air pressure:
1.25 bar, nozzle port dianeter: 1.0 mm product tenperature: 35- 40C.
Sanpl es are pdél | edMelperaneHal ﬁ&&ea@;éﬂelmron@bipl 1155@@ k%)n\daslsTO\&%aﬁd¢d toest i ng
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sucr al ogel atboabﬁuipraﬁ%uﬂétw mor wlgnfnplsd) ﬁym paﬁhbﬁ g@[B,QGSGﬂth@&nQ,fOLﬁéreG’ 1.0
above. 5.F Rapidly Dispersing Tablets Conprising Niacin Pellets:
75-85 parts of Conpressible-coated Niacin SR pellets fromstep 5. E, above,
10-15 parts of mcrocrystalline celluloge, 0-10 parts rapidly dispersing
granules, and 1.5-2.5 parts of crospovidone are first blended in a V

bl ender for 20 mnutes, and then 0.5 part of sodiumstearyl fumarate is
added to the bIender to hoaneneoust dlstrlbute the Iubrlcant by bIendlng
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6. AMel perone HCl | R Beads: Mel perone HCl1 (15.0 kg) was slowy added to

50/ 50 acetone/water (3425 g each) while stirring to dissolve. datt GPCG
120 equi ppecdowdsbesan 18" bottom spray Wirster 23.75"col eamus@onmnIspartiti on
gap, 16 mmtubing, outer "G WD 2011/066287PCT/ US2010/ 057811 and i nner "C'
bottomair distribution plate covered with a 100 nesh product retention
screen, arRiNdna- QP bRzt @smibhho afeokéed afithad 100 éshi }Q&lu%t fet@nioa stieen,0f 2.5
bar., was charged with 43.8 kg of 45-60 nesh sugar eres that Were

spr ayedar@lrﬁ @mn 00z74g ith HY Colla asatem%enuaﬁdqresé%re of g 5?‘@@ YRnrhar g

mai nt ai i pr oduct
t enper a u?ggagl 2%%@"%% g%alﬂ %&%6%9{\)&@9“ ﬁ\%} aﬂtoo%uce‘?%%%gs&gl ved in
acet onemseh& toWas gapil wisitk @kinBiniby th&e:m@bt ﬂl&iﬂﬁaﬁldﬁ‘i‘ali‘ Roloeeds So@pe0 GFMed to
drive away noi sture and acetone. The IR beads were sieved 1o dlgcard

over si Z&W Rredushemperaiiress 3 AKsHangse 24r36%n dA sral ¢eatad KducaL Eissolved in g p

Di basi c, ) f Iﬁ;yw us
di sodi unﬁ%%%%gﬁga%%gﬁgﬁég%ﬂyg& %gghégfdg&l&?}r{lb;e?&esd&%?grw%nd er st |y(r)r ing until
di ssol vedistiféendadfefie. ”s“knd IR beaauds wase sevedyte disomtl @ovelszed R be@ps r33.8esky) at a

fluidization r vol 650 (400-800) CFM After optionally rinsing the
buf f er l&e&gféﬁf‘%’é%s sol vent, a seal coat of Klucel LF for a gain of
about 2% by wei ght was applled The dri ed IR beads were dried for 5 mn to
drive of f re%Pdlrzrasicspdisn: Bhospbate Aahudrops(ly afferd eyeringi AHydiEh si eves)

to disc %d% ads: The
buf f er- @(%(gdtlelﬁ%%l%%lg%f(?om %efi wﬁﬁﬂ? W%teﬁ(‘%d%veé\(?lgg ggt[‘lgdéé's‘??]ve? }?g%fel ui di zed
bed coabuffig salpfian atas spray¢domo t}fﬁRRdﬁ-ads (rﬁg colfg) ak aﬂmdmzaned afrerotpme of 650

triethy i.trat 10% w w et hyl cel ose -insol ubl e

(e o b Cafh, AReaniindbeasme Pl St Lt S a SR i essi bi o
coat i NGy, SRhWLl 1GNfck 8- gin omeﬁtoz%@ %}ﬁ%is la{o@%%i. stehirRd IKIes® ek aibd

di ssolved in a solvent is sprayed onto the buffer coated beads for a weight

n
gai n of foalﬁountn tQ%lbgOﬁﬂec&gtﬂual satkents exxliistelv (3R U™ andeFeshiresvesldat ed with
a conpressi coaéfg%?g @ucral ose for a weight gain of 4% and dried to
drive off¥ 8"%]’?}5? ?/8%1 nes 6. D Control | ed- Rel ease ODT Contai ni ng SR
Beads: Rapl dl ? ; 0
0

conpr essi bl e° aﬂ@fl) A‘f‘fz’%tgdg%’aéiagﬁ’é’%efggﬁ?évﬁﬁ ﬂloﬁ)her

phar macgufel c%@ﬂed%?%mlﬁ(lﬁké‘d Eéﬁ%o%ghgﬁﬁp%ra(t@s With aﬁ%RR%%ﬁhQ&fﬁlbs%‘é%ed ééLQO g,
sweet ener (sucralose): 35 g, crospovidone: 500 g, silitcon dioxi

( Cab- O @iethylcig&egs 1%%dv/m et gedtubdse) Wetet:élISDlubbsP@le@i\lﬁgell3l9l-1{g1€®1)y1 1350 Q)

inatw e syfficient  ti tain honbgeneousl| y
di stri bﬁ lélzosﬁlale%é/ f ({lg‘gtﬁlﬁe %ca? %ﬂﬁ%re%sébr%ﬁf Cr)ns%‘mr% SO@%O% %EI perone HCL as
conpr eS%@b@;ﬁ@’@ﬂ@iﬂluﬁB’e Beads IAuecl@UM BS$SBEd s h Bgvent ¥ gauetionrn the alffet abl et
press ( 8UI pped with an external |ubrication systemat the foll ow ng

condi t i enfsed beadpiorapightmainrnirabawd 7o by gtcighic dhe Fegulting S&dlrads %rﬁrﬁé‘iﬂe@m on

R e B T R R LR e L S

di si nt egffa¢ssdual solvdmes.oral cavi ty, creating a snooth, easy-to-swallow
suspensi on conpri sing coated beads and provi des an expected a drug-rel ease
profile suitalp e CofitrdlledReestaiONT dosiaitdng SBiBvads: Rapldly dy%bd:rsmgt ent s

publ i shed patent applications, publications, and oth docunent

herei n alﬁeOﬁén@ﬁﬁ("ﬂgée} pisrbAenedad mythreonaresstole fastediR Peaéﬁﬂﬂ@tg)égd fft?rpr%n |

PUrpoSegr.ng containing other pharmaceutical acceptable ingredients (e.g., peppermint flavor: 100 g,

sweetener (sucralose): 35 g, crospovidone: 500 g, silicon dioxide (Cab-O-Sil): 25 g, and
microcrystalline cellulose ( Avicel PH10): 1350 g) in a twin shell V-blender for a sufficient
time to obtain a homogeneously distributed blend for compression. ODTs comprising 50 mg
melperone HCI as compressible coated SR Beads are compressed using a production scale
tablet press (Hata) equipped with an external lubrication system at the following conditions: -
tooling: 15 mm round, flat face, radius edge; compression force: 16 kN; mean weight: 1000

mg; mean hardness (target): 45 N; and friability: < 0.5%. The resulting ODT (50 mg dose)
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WO 2011/ 066287PCT/ US2010/ 057811 What is clainmed is: 1. A pharnmaceuti cal
conposition conprising conpressible coated m croparticles conprising: a.
drug partwol2esl/w6espri sing a drug and/ or a pharmaceuti calPCy/uscaopsminl e sal t,
ester, polynorph, or solvate thereof; b. at |east one nodified-rel ease
menbrane | ayer conprising a water-insoluble polynmeric material disposed
over t hiusploducdrb@dni digingf@s,in aicbral ca@itg umptiag S salodtls eadyt-togwally er

conpri sing a non-pol yneric_sweetener. 2. The pharmaceutical conposition of
cl ai m 1SUsR@Rsio8; AmpES WL wewed peals sad pryadesshiskasreed adiag-relsasspppfile guifahie o

wei ght ' af . 5% to about 50% by wei ght based on the total

wei ght o?hpﬂgig%f %%ggﬁg?géégated m croparticles. 3. The pharnmaceutica

conposi tion claimil.. rein said.nodifi.ed:rel ease, menbr ane

C st os skt rigt eyl bR Rl B AuPRE phURMHS BT P iR sste S o
wei ght 1g2¢ih a8 hdréiaih@Bsuthted Yy refetBodin thOYemiretia fohkll papestson the total

wei ght of the conpressible-coated mcroparticles. 4. The phai ni aceuti cal

conposition of claim3, wherein said taste-masking |ayer further
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conprises a gastrosol uble pore-forner, wherein the ratio of water-insoluble
polynmeric material to gastrosoluble pore-fornmer in said |ayer varies from
about 95:%0t201156630 and the total |ayer is applied for &cmaisgimw/ogmsin of
from about 5% to about 50% by wei ght based on the total weight of the
conpressi bl e-coated m croparticles and wherein said taste-nmasking |ayer

ef f ect i wahyisrhsked ishe taste of the drug and/ or pharmaceutically acceptable
salt, ester, or solvate thereof and provides substantially conplete rel ease
of the dose NRBRmeREYcal BpdsitfonsdotiPriihg domph@siBadaraSkitiopaitick@MpPosi ti on
of claim3, further conprising a seal ant” | ayer conprising a hydrophilic

pol ymer di spesais;ngr said drug-containing core particle, wherein said

seal ant layer is applied for a weight gain of fromabout 1%to about 10% by
wei ght baseda.odrigheartidesatcomyeisiiy a dfugtahd/oc o pharemséuicell v aaxeptdbleiselt,aptar.t i cl es.
WD 2011/ 066287PCT/ US 010/&578 1 6.. The pharnmaceutical conposition of claim
3, further comPPlYEYRRLT SR HIENbr ane | ayer conprising a water-insol ubl e
pol ymer in conbipnation with a ?astrosoluble pore-form ng pol ymer disposed
over said tadt alleagiens gadeiesrrelegpromempraggilay ok e I MEMYRSHESPEVE i s

applied for a }g‘?i}%i@nc%t&ié?fd}s BQéZ‘i‘fﬁ)éPer d?\?%&&ltﬁﬁ&gtco@gp/%ﬁy wei ght Dbased on

the total weig the conpressi bl e-coatett mcroparticles, and wherein

said first and/or_second coati S stant | taste of
drug-contain?nﬁcgglg*%%&??%ﬁ%éﬂgér%ﬁ%ﬁgﬁgﬁﬁé%%%¥%€§ﬁ§%%ﬁ%%%ftion of claim
3, wherein said phatnaceutical conposition releases at |east about 70% of

said drug or a pharmaceutically acceptable salt, ester, solvate, or

conbi nagi on thepeehacdunesl BRipeSitids of H8inS | ONRGBinQhidWhEfi8d-RPeadt RichBsanshen
tested for dissolution in sinulated gastric fluid or 0.01 NHCl1L in United

St at es Phar nazepseprlicAgpas weight gaig phtiameabont 5% o phut SAYdpoverhidfasgdp. 2 or
pH 2.0 buffeg). 8. Th r paceut i.cal ositi of claim1, further
conpri si ng améggggﬁ?gﬁgﬁgﬁaggn1?%§§%§0%8ﬂ§“58%ﬁﬁaf% pol ymer di sposed over
said drug-containing core particle. 9. The pharnaceutical conposition of
claim1l1, wherein said drug-containing core particle conprises crystalline

drug megeri afhe phadfbeuatatehosiofl bPEBP Nl RhdbinGaidahb@fiedyel SR8 el &1é

spheroni zation, or a drug-layered bead. ' ‘ . _ .
is a taste-masking layer, wherein said taste-masking layer is applied for a weight gain
of from about 5% to about 50% by weight based on the total weight of the

compressible-coated microparticles.

4. The pharmaceutical composition of claim 3, wherein said taste-masking layer further
comprises a gastrosoluble pore-former, wherein the ratio of water-insoluble polymeric
material to gastrosoluble pore-former in said layer varies from about 95:5 to 50:50
and the total layer is applied for a weight gain of from about 5% to about 50% by
weight based on the total weight of the compressible-coated microparticles and
wherein said taste-masking layer effectively masks the taste of the drug and/or
pharmaceutically acceptable salt, ester, or solvate thereof and provides substantially

complete release of the dose upon entry into the stomach.

5. The pharmaceutical composition of claim 3, further comprising a sealant layer
comprising a hydrophilic polymer disposed over said drug-containing core particle,
wherein said sealant layer is applied for a weight gain of from about 1% to about 10%

by weight based on the total weight of the compressible-coated microparticles.

44



10. The pharnmaceutical conposition of claim11, wherein said

nodi fi ed-rel ease coated nenbrane |ayer is applied for a weight gain of from
about 5%WO 20b100662825% by wei ght based on the total wei grCTafS2a410057811
conpressi bl e-coated m croparticles. 11. The pharmaceuti cal conposition of

cl aim 10, wherein said pharmaceutical conposition provides a

sust ai ned-rel ease profile of said drug or a phatinaceutically acceptable

salt, ester,_ solvate, qr conbination thereof, upon entry into the
gast r oi it est TheaPharmacautiesl campasitien pkelainy s, Mrthasomprisngiareesndraemesens es

Phar macopoei ] : 4 : I 1. 2
buffer for flla?]ésbl\%%g{p%%}é% a%v%ag%%l)llﬁ@ 82)%@%&!? @ég%‘f%i O&S%@l%%g %{Blg%l\%eglgqﬁr/é
further testiongintpopithér Bspobidee shib yastehmasidiol yenwhereRO@idtecofid a pH
oo e | ay BB HOE Bamph G RSP et STl DALY 2 o
vat er - i nsol UpLEnPOLYATBY i1 (081 SEish of B Eh Sl SnIPbHERIniLPp SfbKs, b St

menbrane varieS from about :2 and the total nenbrane iI's applied for
a wei ght gai whetinfsagihfirabandfor 568énd woatig(s) subSersiallyenagks thidasedofaliug-he t ot al
wei ght of the ?onrgr essi bl e-coated mcroparticles. 13. The pharnmaceuti cal
conposi ti on SPARRE FPTYLGt her conprising a second menbrane, wherein the
second nmenbrane conprises a water-insoluble polymer in conbination with an
enteric polyner, wherein the ratio of water-insoluble polymer to enteric
pol ynerin sgj _&%Qé’égti@ﬁ%gﬁlgﬂﬁtié’@&&%n{5,%&Qﬁg5id%h%rrﬁé%eﬁ-ﬁc%l attlpdshieot ot al
menbranei s applled for a wel ght gain of from about 10%to about 40% by

wei ght basedretmasdsha leasttabbutiEi%g bt saxd duger epipmessitidaly e ozepeadblendalty espar t i cl es.

14. The taste-nmasked c osition.of claimb5, wherein sajid drophil.ic

ol ymer | ¢ neRRTTSIOr PR GE BEPE GRPE FRGrBls “HOHeR St PG RSB Fose,
hydr oxypr opyfesiel Fa+ das6lutiB iy Mhdydte P¥dstrR! AH@BE0. OP OV HAP LD nit@NStaf¥h Xt Ur €S

t hereof. 15. The pharnaceutical conposition of claim1, wherein said

modi fi ed- r el Bigmaeapgeied rhataiusd edgias ot X oo ihPe ralh obpriaker Paed cl e si ze
of about 500bu[?fe?j; | ess. 16. The pharmaceutical conposition of claim3,
wherei n said taste-masking | ayer conprises one or nore polyners sel ected
fromthe group consisting of ethylcellulose, cellulose acetate, cellul ose
acetate butyrate, polyvinyl acetate, neutral nethacrylic

aci d- meg hy| megdyaigimhadugcsl @BRIpY TGS of 18k I Hurthe@RAPIRING asiask 19%eret hyl
acryl ate and net hyl net hacryl ate, and m xtures thereof 17. The

phar naceut i cemprsHEoshydrerhias pelyaicnidiaposafh ev i saidshi g copisinmeswr uparacle.
pore-fornmer is a polynmer selected fromthe group consisting of maltrin,
am noal kyl methacryl ate copol ymer available under the trade nane of
Eudr agi 5.( ") ’htlé/ &%rrlr_:llace%gcﬁ rcor%gggition of claim 1, wherein said drug-containing core
particle comprises crystalline drug material, a drug granule, a drug-containing pellet

by controlled spheronization, or a drug-layered bead.

10.  The pharmaceutical composition of claim 1, wherein said modified-release coated
membrane layer is applied for a weight gain of from about 5% to about 25% by

weight based on the total weight of the compressible-coated microparticles.

11.  The pharmaceutical composition of claim 10, wherein said pharmaceutical
composition provides a sustained-release profile of said drug or a pharmaceutically
acceptable salt, ester, solvate, or combination thereof, upon entry into the
gastrointestinal tract or when tested for dissolution in United States Pharmacopoeia

Apparatus 2 (paddles at 50 rpm at 37°C in 700 mL of pH 1.2 buffer for first 2 hrs,
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WO 2011/ 066287PCT/ US2010/ 057811 pol y(vi nyl acet at e- di et hyl am noacet at e)
avai | abl e under the trade nane of AEA from Sankyo Conpany Limted, Tokyo
(Japan), woadotiawbhisnat i ons t hereof 18. The pharmaceut i calpctarspasiosison of
claim 3, wherein said gastrosoluble pore-fornmer is an organic or inorganic
pore-fornmer selected fromthe group consisting of cal cium carbonate,

cal ci um phosfphiaived bg alrthiet tesSRAE A 6 S btaimddbyuhe sddidomaf 200 mblofaph t artr at e,
ferric acetate ferrlc hydr oxi de, ferric phosphate, nmagnesi um carbonate,
nagne5|un1cHPP@~ )- magnesi um hydr oxi de, nmagnesi um phosphate, and mi xtures

t hereof 19. The phalnaceutical conposition of claim10, wherein said

nodi fi ed- release menbrane material conprises a water-insoluble polyner is

sel ecte roup onsi st.j.-n et I tate,
el 1 ul o nclrerEmgiey e eompSiBr b L LB P e R By A

aci d- net hyl r@ﬁﬁtﬁ{%éyé@érﬂeﬁ@m&mw&reﬁh&m fatilo df@\kwéryﬂm&l@p@lgﬁheﬁanﬁtdﬁml
acryl ate and nethylnethacrylate and m xtures thereof

phar naceut i cta|ente@m§mqrem8%¢ figst apembrane Vamiss oM abaPHY éﬁ? éle aéld[%‘f WHer is
sel ected frg anﬁng HEQRRNLDE A pﬁ%’fﬁ&r{?%&dtQ§% BB Rbeby GRI! 0se

acetate phth vinyl aceta ate, hydroxypropy
nethylcelIulmsaia@emaMQIwa@&im@hecmnpkyﬁﬂaybmadehabpmpbkhalate,

pH sensitive methacrylic acid/ methyl net hacryl ate copol yners (e.g.,
Eudragit(r) L, S and FS polyners), shellac, and m xtures thereof 21. An
orally d|$|ntegrat|ng tablet (ODT) or a rapldly di spersing tablet (RDT)
conposi t3-on Eenprsperytiee] cagpesities Rbdigh ). éﬂﬁ%&mméamgéﬁé%é TRERRIARE,

drug- cont ai r'\'&’?%el%q{lg 3 cBBd ff{eﬁ’! q%r?eec p‘]"lQeSCé)WC{‘ ﬁis?ﬁl’gle ) F%B inGli&e

conprising a erapeu Ica ve anount o or a
phar maceut i calthyn ameﬁppallyhﬁ:r Seldrein @it @tip obwaolinsatubld Iistéymerftp chterione or nore

pol ynmeric nmemhranes, each nenbrane co Si ter-insol ubl e polyner or
optional ly amﬂﬁpﬁﬂnﬁﬁgdﬁﬁﬁF@nQﬁgaﬁ%¥W§%§%¥%g&@“ gﬁ H%%?%f%Fgﬁ o mterial: c.
a conpr essi %%nﬁ%%fs o I‘Mdt f3r 2w g%wohpab%\e@%%n@ab&ﬁ 4664 BawEibam t he
group consi sting of cral ose, Itol, sorbitol, maltitol, 'or a mxture

VO 2011/06628%5&3%Uﬁﬁ@@bﬁ@&ﬁBQ@heh@mgm$$bhﬂgm@é@ﬁmwvémwh@dlf|ed rel ease
coated drug particles of step (b.); and

14.  The taste-masked composition of claim 5, wherein said hydrophilic polymeric
material is selected from the group consisting of hypromellose,

hydroxypropylcellulose, polyvinyl pyrrolidone (povidone), and mixtures thereof.

15.  The pharmaceutical composition of claim 1, wherein said modified-release coated

drug microparticles have an average particle size of about 500 um or less.

16.  The pharmaceutical composition of claim 3, wherein said taste-masking layer
comprises one or more polymers selected from the group consisting of ethylcellulose,
cellulose acetate, cellulose acetate butyrate, polyvinyl acetate, neutral methacrylic
acid-methylmethacrylate copolymers, neutral copolymers based on ethyl acrylate and

methylmethacrylate, and mixtures thereof.

17.  The pharmaceutical composition of claim 4, wherein said gastrosoluble pore-former is
a polymer selected from the group consisting of maltrin, aminoalkyl methacrylate

copolymer available under the trade name of Eudragit® (type E100 or EPO),
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d. rapidly dispersing granules conprising (i) a disintegrant and (ii) a
sugar al cohol, a saccharide, or a mxture thereof, at a ratio of from about
90: 10 to wbaot/@e28r. 22. The orally disintegrating tabl erC@ST)1006T8PDSI ti ON
of claim21 conprising mcroparticles of a drug and/or a pham aceutically
acceptabl e salt, solvate, coated with one or nore taste-nmasking nmenbranes,
exhi bi t one gilyRiygacefatd-tiethiinliaviceatd) hogibbtd wrler ihe aadenimbbABAPdress and
friability suitable for ggcka ing in bottles and blister Packaging,

st orage, trahaye CommIRy Ly rT@géfP (apayyandsombinatignythersat use;

di sintegration on contact wwth saliva in the oral cavity in about 60
seconds faming a snooth, easy-to-swallow suspension with a pleasant taste

no grifdin ftertast . ting t i fi.cati .th
50 secotiss R miemSreivg Fo Mo R b oy RRER S BBl % AIRE i g
particles exd &ighnis 6P Hobgaiui ¥ -E&imer NI @iftdny Jhepéhp@nsibtigy d@tcdumi V.

provi de rapid, substantially-conplete release of the dose upon entry into
t he st onach, caikonaig, gdgivnpbphasalate. glctume sascBysleueal gHmsyeEndte.caldWns of about

8% of the das 1 AROULASLONESAR GO0 byl OrANIGIBUG LS when

tested for disso i'on usi hg parat us
enhances t hempgasali titthe, phgashineltydrgxide aeagheviateginepiace, aed siixamee | i st ed
drug, non-QODT product of equal strength, patient conveni ence and conpliance
with the dosﬂﬁﬁ”?eginen. 23. A nmethod for treating or preventing a
gastroi ntestinal disorder conprising
19.  The pharmaceutical composition of claim 10, wherein said modified-release
membrane material comprises a water-insoluble polymer is selected from the group
consisting of ethylcellulose, cellulose acetate, cellulose acetate butyrate, polyvinyl

acetate, neutral methacrylic acid-methylmethacrylate copolymers, neutral copolymers

based on ethyl acrylate and methylmethacrylate, and mixtures thereof.

20. The pharmaceutical composition of claim 12, wherein said enteric polymer is selected
from the group consisting of hypromellose phthalate, cellulose acetate phthalate,
polyvinyl acetate phthalate, hydroxypropyl methylcellulose acetate succinate,
polyvinyl acetate phthalate, pH-sensitive methacrylic acid/methylmethacrylate
copolymers (e.g., Eudragit® L, S and FS polymers), shellac, and mixtures thereof.

21. An orally disintegrating tablet (ODT) or a rapidly dispersing tablet (RDT)
composition comprising a taste-masked and/or modified-release coated drug-

containing cores of claim 1 or 10 comprising:

a. drug particles comprising a therapeutically effective amount of a drug

and/or a pharmaceutically acceptable salt, ester, or solvate thereof;

b. one or more polymeric membranes, each membrane comprising a water-
insoluble polymer or optionally a water-insoluble and gastrosoluble

polymeric blend material;

c. acompressible coating with a non-polymeric sweetener selected from the

group consisting of sucralose, lactitol, sorbitol, maltitol, or a mixture
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admnistering to a patient in need thereof a taste-masked conposition
conprises the steps of: WD 2011/ 066287PCT/ US2010/ 057811 a. applying one or
nor e pol ywernti/mwershr anes onto drug particl es cont ai ni ngraTdSagoasipr a
pharmaceutically acceptable salt, solvate, polynorph, or ester thereof,
with a desired particle size distribution; and b. a conpressible coating

Wi th a non-pol yner itgersd! ékpadled di &nnsddedrddasé batenduf baticleebease(tepat ed
drug particles of step (a); c. producing rapidly dispersing granules with
an average particl @ndj ze of not more than 400 m conprising a sugar

al cohol, a saccharide, or a mxture thereof, and a super disintegrant with
an average parti¢l eamilyalispersie giraniles @cmmlsm (g dibiptegraan endiii) agusai d

P / 1 uid
and drying in a 11 dra 8o yaras P Riate ByRE T ot Rrdgipa et 1Y

conpr essi bl e coat edph@stoer.masked drug parti cI es from (b), rapidly

di spersing mcrogranules from (c) and additional excipients conprising one
or nore flavoring agents, one or nore colorants, a sweetener, additional

di sintegant, and a diluent such as mcrocrystalline cellulose; and e.

conpr es3il.ng Theotllgdiiftegratifgitpbieh(@D by ainhBDSﬂiogiqfthlgnéﬂicnglprisibget s using a
rotary tabl et . bres qu extern | ubr.i atl

wher ei n( 1) oWé r81?a F%Oflsggﬁﬁagtaﬁ%éa asrmaﬁaltllcgll ?%ce%tfi 85? f‘étsenﬁé%&edt he taste
of said dr ugwaR@hebr b RS MMsRERWhdreRhhds, 8GREIPERNdrEn&RIof theeBl@KingOr

sol vate thereof, (2) said oral | y disintegrating tablet rapidly
di si nt egr at eBrOPﬁlTItGﬁe oral cavity of a patient into a snooth,

easy-t o-swal | ow suspensi on contai ni ng taste-masked particles exhibiting
non-gritty nout hf.eel and mzceftilde hadhess aﬁdﬁT&bélimuih@xﬂe faspatkagaigiing a

di sease state conpr 'boted a c(Ii m&ersyga% aglgg, storage Iransportaetlon SSmmercial

distribution, and end use;

1. disintegration on contact with saliva in the oral cavity in about 60
seconds forming a smooth, easy-to-swallow suspension with a pleasant
taste (no grittiness or aftertaste), meeting the specification of not more than

30 seconds in the <USP 701> Disintegration Test;

1il. taste-masked drug particles exhibit smooth mouthfeel (non-

gritty) and no aftertaste;

iv. provide rapid, substantially-complete release of the dose upon
entry into the stomach, as evident by meeting the dissolution specifications
of about 85% of the dose in about 45 minutes in 900 mL of 0.01N HCl
buffer when tested for dissolution using USP Apparatus 2 (paddles @ 75

rpm);
V. enhances the probability of achieving bioequivalence to reference

listed drug, non-ODT product of equal strength, patient convenience and

compliance with the dosing regimen.

23. A method for treating or preventing a gastrointestinal disorder comprising
administering to a patient in need thereof a taste-masked composition comprises the

steps of:
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conposition to a patient in need thereof, in accordance with claiml

wher ei n manufacturing nodi fied-rel ease coated drug particles conprises the
st eps of :we.20mppeb3srng a first coating |ayer conprising &Cuaisesriosmsal ubl e
polynmeric material for a weight gain of from5%ww to about 20% w w, onto
m croparticles containing a drug and/ or a pharnmaceutically acceptable salt,
sol vat e, pol ymar pipplyetig 68 @mbiegoB@iericwhérhbdes onesldpgrpaittle dhating a
specifications; b, applying an optional second coating |layer conprising a
wat er i nsol ubl e- efft&pREoHBHP cQitisHly seeipblgsalpsolyateapolymgrphygy ester

i nsol ubl e pol y”erth&%oﬁ%Ex%&esir%ﬁ%%l%’s%%ﬁ%%uﬁgp10/ 057811 pol yner of

from9:1 to 1:2 for a’wel ght gai fro W to about 40% w w, onto

drug particles; c. applyi a.co essi bl i i s - yneric

i o Ll di spobed: SUBTOINe s U+ Breadu eRk il i BetBafiL T Lo
(b); d. produci ngmb@ipie@lralesbe epRes dng @MY EStepi(h)y an average particle size
of not nore than 400 gm conprising a sugar alcohol, a saccharide, or a

m xture thereof, @A8GuEnSHRRIlY HispérSing SrAMles Wit arPdveRist hadRIAMd dfelbe Si ze of
not nore than §0 %’8 by g;i;égnu¥atslﬁr¥g g%d n%sxtlure ate \aé@?ati oof from99/1 to

90/ 10 usi ng wat ermas thargdGhuhacammgrisinga shganacelro)i agpeeharidefargimixbad dryer or
in a tray drying;,e. blendin onpr essi bl.e coat ed difi.ed-rele ug
t}l?repgﬁpﬁfiﬁu&rgjbsgﬁggrﬁ%t \?[Tl_iﬂ’%:?n avera}ﬁﬁzlperggncile Si7€ ff]x}ot glﬁogg th%lr’l

particles from(c ogra rom

addi tional exci pi ®nis, 6PERMLBHAGsADeiRurd M aatid 6VRGH Y9/ 1gS0) 1D, usiipe or nore
colorants, a sweetener, additional disintegrant, and a diluent such as
mi crocrystal | i ne waler & agrenulaieg fluid and drying'in a fluid bed dryer or in a tray drying;

d. blending compressible coated taste-masked drug particles from (b), rapidly
dispersing microgranules from (c) and additional excipients comprising one or
more flavoring agents, one or more colorants, a sweetener, additional

disintegrant, and a diluent such as microcrystalline cellulose; and

e. compressing the blend from (d) into orally disintegrating tablets using a rotary

tablet press equipped with an external lubrication system,

wherein (1) one or more said taste-masking layers effectively mask the taste of
said drug and/or the pharmaceutically acceptable salt, ester, or solvate thereof,

(2) said orally disintegrating tablet rapidly disintegrates in the oral
cavity of a patient into a smooth, easy-to-swallow suspension containing taste-masked

particles exhibiting non-gritty mouthfeel and no aftertaste.

24.  The method for treating a disease state comprising administering a modified release
composition to a patient in need thereof, in accordance with claim 1 wherein

manufacturing modified-release coated drug particles comprises the steps of:

a.  applying a first coating layer comprising a water-insoluble polymeric material
for a weight gain of from 5% w/w to about 20% w/w, onto microparticles
containing a drug and/or a pharmaceutically acceptable salt, solvate,

polymorph, or ester thereof, with desired particle size specifications;

b.  applying an optional second coating layer comprising a water insoluble-enteric

polymer blend material at a ratio of water insoluble polymer to enteric
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f. conpressing the blend from(e) into orally disintegrating tablets using
a rotary tablet press equipped with an external |ubrication system

wher ei n( IwWoana/ws28mor e sai d nodi fi ed-rel ease coating | aperasediestsivel y
mask the taste of said drug and/or the pharmaceutically acceptable salt,
ester, or solvate thereof, (2) said orally disintegrating
tablet rapidly digsdpheostat@s otlnotihe feraaleigi@ainyofdtora 1p%t wanto dbotiod(®s snoot h,
easy-t o-swal | ow suspensi on cont a| ning nodi fied- rel ease coated drug
particles exhibitWig oméhdyeipetticlesput hf eel and no aftertaste. 25. The net hod
for treating a disease state conprising admnistering a nodified rel ease
conposition te a jlyiens compressbletchatingowith ppoarpebmetaivaeateiial Wispbsgdmver

wher ei n manuf act u n co steps of: a. applyin
a taste masking ﬁéﬁﬁ%’gsfaedd%ﬁﬁ??? kéf(g'u%\g?%?fesﬁs%fe%ﬂﬁe poIOyrrer in PRLYIRS
combi nation wi,th a reverse. enteric. pol a ratio of. ter ol ubl e

pol ymer to re(}ers@%‘;ﬁ?%ﬁ@“ﬁ}ﬁﬁ?ﬁ@ﬁ“@f@%’ﬁ }iar’t%ve_rla{gf PRgie ea“?ﬁe‘i’fldW? g;i n of

from 10% ww to %@fetthél@%%w c&fﬁ%ﬁ)slﬁg £5 ﬁﬁkbﬁdle@s&&%ﬁb%r%ﬁ(tﬁéuﬁl and/ or
a pharmaceutically acceptabl e sa sol va e, pol ynorph, or ester thereof;

WO 2011/ 066287 PCTihteat 104 a5m_ﬂ1smteappu withgn averegetmrotidlesize of wdseort Hyer

conprising a watef:insoluble nbl nat ter| c pol yner
R L atlS of ont g WitoBy PR RS K ik e BT bl BB ol o3 e 1 Pr o T
for a weight gai nw@tfer M@g@aﬁﬁmﬂg Auidanaldeyhs 202F1Wded ARfed offinCd @PRdying, es
containing a drug and/or a pharmaceutically acceptable salt, solvate,

pol ynor ph, orcestgendif E@rﬁfmesmk*aoﬂe@h{o@@hda%teh@ cﬁugbzﬁcp‘eg%h{acy%plens C.
applying a conpre55|ble coating layer conprising a non-polyneric sweétener

sel ect ed from t hedigpeassipg voeregsniles) frofm (simemchadﬁsfeonal exctipiteh corgpniing e or
maltitol, or a m xtur

t hereof, onto taste-masked d ticl f
Ctep (5 or conttit BorEk auns. 28k ettt i TRREs Snts el sE3RRL op' b )
disintegrant, and a diluent such as microcrystalline cellulose; and

f.  compressing the blend from (e) into orally disintegrating tablets using a rotary

tablet press equipped with an external lubrication system,

wherein (1) one or more said modified-release coating layers effectively mask
the taste of said drug and/or the pharmaceutically acceptable salt, ester, or solvate
thereof,

(2) said orally disintegrating tablet rapidly disintegrates in the oral
cavity of a patient into a smooth, easy-to-swallow suspension containing modified-

release coated drug particles exhibiting non-gritty mouthfeel and no aftertaste.

25.  The method for treating a disease state comprising administering a modified release
composition to a patient in need thereof, in accordance with claim 1 wherein

manufacturing said composition comprises the steps of:

a. applying a taste masking membrane comprising a water-insoluble polymer in
combination with a reverse enteric polymer at a ratio of water insoluble
polymer to reverse enteric polymer of from 9:1 to 1:1 for a weight gain of
from 10% w/w to about 40% w/w, onto microparticles containing a drug

and/or a pharmaceutically acceptable salt, solvate, polymorph, or ester thereof;
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d. preblendi ng pharmaceutically acceptabl e exci pients conprising one or
nore flavoring agents, one or nore colorants, a sweetener, glidant

col | oi dalwei2bilowesdi oxi de, di sintegrant, and dil uent m ecoarsysasisine
cellul ose, and further blending with conpressible coated taste-nmasked drug
m croparticles from(a.) and conpressi ble coated control |l ed-rel ease coated
drug micropartibcl @q)l}flﬁg)ahérhrdlleandleﬁ@ﬂhﬁﬂrycoﬁbﬁsmg aiwwernhmmﬁge ﬁd&iyines]mr
conpressi ble diluents; and e. npressing the blend from ( nto orally
di si ntegrating tafietiBatign Wlélbflrdwe%ﬁ B‘ﬂ&n@i #Ha r@faspéwgteﬁ@ﬁ%bla PPBIIYO t abl et

press. 26. The érgi&?‘i %oé?&m&:r &AtdM9. 196 174 f‘n‘f%%élgrﬁ g@lrldéﬁﬁﬁﬁ%‘?’ gca‘BHW I sing

adm nistering a np rel ease conposition t patient 1 n need thereof,
i n accordance w t20% maivro28 nmcro?»értwaercentammmcﬂmgtaudﬁongpharmaogmcaﬂy:I es

conpri si ng taste-nmaski di fied-rel ease co n ed o er. drug
particles furtheracéﬁ?f’ﬁqgé%s Sgg( € PAFZIOE, ﬁbfﬁtiﬂt %fgﬁ’& §¥§‘.Péﬁ ¥leY4ti ng
| ayer conprising e&?i@at@dﬂs}/”e“ c sweetener selected fromthe group
consi sting of sucralose, lactitol, sorbitol, maltitol, or a m xture

t hereof, onto & as@gﬂﬁ%ﬁ Bfesﬁ?fé'coa 1 gérec% r1§191 A ngf ﬁlg?&?c{stv@e% figr 27

The method for tr reventin [ sea ate I SI ng
adm nistering a nmlhcteddﬁome}heegsep carspiag bf mralosealapatoil antbitoh nndetd], toher eof ,

wherein said orally disjntegrating tablets conpri si di fj ed-rel ease
coated ni cropart i BPEYEHTEBRAA f‘en\%?lqudé‘il% r%amgg%g%t %sé’ror nore of

the follow ng pr O&ﬁﬁ%!lgéreléas@%gﬁp& lLenidRIRRRS o’dpiB i ability suitable for
packaging in bottles and blister pac[%agl ng, storage transportatl on,

commer ci al di St [ I%Bfeg n%gﬂgpﬁggdt%ﬁg%ugceggble excxﬁ) dﬁ}'ﬁ? %ﬂ{rﬁ{r{g%e%p nﬁﬁ@t act

W th saI|va|nt ora I'na seco ng "a snoot
easy-to-swal | ow sﬂs\memglagentwldnh oanpreadanhts] asveectdmen, gidatttdolieslal Klicon

aftertaste), meeting th eC|f|ctlon of. not re than 30 nds in the
<USP 701> Disint e%‘P’éﬂldFoc?(i‘S“ijr gtant, an ﬂu‘?ﬁﬁ@l‘l?ﬁoéﬁ’sglﬁl@ﬁ a]€ ’é(gg’d&&b particles

exhi bi t smooth mogihiinelyitnehp gésglﬁoia/aoa?e@qagaanaéﬁar ragheempaﬁlaeg RY¥indg )" api d,
substantial | y-conpl ete”or desi red target release profile of the drug upon

entry into the stm@ﬂnprmlbéwcmdtcomyo}igbtalme tcmectildug miskeagisles from
speci fications wh di,ssal J:on tested in ddles @50 rpm
SPo5C Ta 000 m B0 SUTREESRrFE SERo st o SRR e RRE S “hrs)

the probabi 111 2«?5%%25%@ %agqnazm"a enbuaidetiend @H%géaﬁ%‘étoéaa .
non- ODT pr oduct og‘hs %ta%qgtgﬁgﬁgar(ggryrtgq%rbégn in frequency of d05| ng by
providing appropria ysicokinetic profiles, patient convenience and

conpl i agge Wl‘flé]mteﬁl%dq&st'réa%né %Qb%gntmg a disease state comprising administering a

modified-release composition to a patient in need thereof, in accordance with claim
23 or 24 wherein manufacturing microparticles comprising taste-masking or
modified-release coatings disposed over drug particles further comprises the steps of
applying a compressible coating layer comprising a non-polymeric sweetener selected
from the group consisting of sucralose, lactitol, sorbitol, maltitol, or a mixture thereof,

onto taste-masked or modified-release coated drug particles.

27.  The method for treating or preventing a disease state comprising administering a
modified-release composition to a patient in need thereof, wherein said orally
disintegrating tablets comprising modified-release coated microparticles in

accordance with claim 25, exhibit one or more of the following properties:

1. acceptable hardness and friability suitable for packaging in bottles and

blister packaging, storage, transportation, commercial distribution, and end use;
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1i.

iil.

iv.

disintegration on contact with saliva in the oral cavity in about 60 seconds
forming a smooth, easy-to-swallow suspension with a pleasant taste (no grittiness
or aftertaste), meeting the specification of not more than 30 seconds in the <USP

701> Disintegration Test;

modified-release coated drug particles exhibit smooth mouthfeel (non-

gritty) and no aftertaste;

provide rapid, substantially-complete or desired target release profile of
the drug upon entry into the stomach, as evident by meeting the drug release
specifications when dissolution tested in USP Apparatus 2 (paddles @ 50 rpm at
37°C in 900 mL of 0.1N HCI or in 700 mL of 0.1N HCI for first 2 hrs, followed
by further testing in 900 mL of pH 6.8 buffer); and

enhances the probability of achieving bioequivalence to reference listed
drug, non-ODT product of equal strength, or reduction in frequency of dosing by
providing appropriate physicokinetic profiles, patient convenience and compliance

with the dosing regimen.
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