;Zf\]eSeX\A6TXn}t i -1 5 FLASH MELT ORAL DOSAGE FORMULATI ON Field of the
I nvention 10 The present invention relates to a fornulation for solid
pharmaceutical oral dosage fornms that disperses in the nmouth in under about
25 seconds. Backg | nvention 15 There are a nunber of varieties
of SO|Id pharnaceJm ﬁm w mgﬂ'forns that rapidly dissolve or disintegrate
in a glass of wate or in the gastrointestinal tract. Such
dosage fornms have been'?ﬁ%mm in the art for many years. The obvi ous

advant ages of the conveni ence of 20 carrﬁrhg dosage fornms that wll

di ssol ve or effervesce in water to rel ease nedicanments are well known.

Li kewi se, the therapeutic need of having an oral dosage formthat wll

rapi dly dissolve or disintegrate in the nouth for situations where

i medi ate nmedication is necessary and water is not avail able has | ong been
recogni zed. 25 Initially, a distinction nust be drawn between flash-nelt
dosage forns and rapidly disintegrating dosage forns. The forner are
intended to dissolve or disintegrate in the nmouth of the patient in |ess
than one mnute whereas the latter are intended for primary dissolution or
30 disintegrmtion wthirFI3a$KH-MELTIORAICDOSAGEEORMULATI®NI um of the
stomach or a container of water. The recogni zed test for rapidly

di sintegrati ng dosage forns is disintegration time in 0.1 N hydrochloric
acid. Those of -2 ordinary skill in the art will appreciate that the
requirenents for fornulating dosage fornms to nmeet these criteria nust
necessarily be different since tthﬂbﬂﬁﬂriknﬁiﬂﬂuartlcuIarly pH, in the
nouth and the stomach are quite different. Mdre inportant, the tinme in

whi ch a dosage form nust dissolve 5 or disintegrate in the nouth is
necessari | yigruch shoTHeepresderann\iermtibrmwateemmarforwiuiehidhﬁer sdidi ous exception of

dosage forns, | ozen that are s i al Qr mul ted 0 slowy

di ssolve in thep'%dWHQUtE%g?'ﬁe 3P%§§§f8'ﬁp Fr%ﬂvfhﬁ"fedn% tm P? Hot all
dosage form 10 ésyurebaletomds.i nt ended for flash-nelt or rapid disintegration
is the need to take precautions in the preparation, packaging, handling and
storing of the finished dosage forns since they tend to be both hygroscopic
and friable. Dosage forns depepdergrotinddfithe dsGRidee t 0 pronote their
disintegration are particularly susceptible to norsture and nmust be
packaged with 15 special wapping, stoppers, packets of drying agent and
the like. Regardl essrpy ék&?&lneﬁbeﬂéﬂ@neﬁésosﬂm h’éﬁﬁé&u'néal%!séée an acute
need for dosage forns t%at can rapidly dissolve or disintegrate for the
obvi ous benef i tforos thedvapidy sisspive R dipntegratsiageoiass efwatandn Bwmapdthcont ai ned
20 therein avaibaplg B%trméﬂfr]% 1r88. Ihc dégide RARL halié BBen kRoddlfy t1on to
the benefits of rapid avail | ash- orns are

advant ageous f diheadhiionmeny yeaisn Tche Q’ﬁé’tﬁ@@@dﬂmtggﬁ%o e|cenv@rnermerpfas the very
young, the de [otelyea] it t npai r ment
t hat makes ﬁ dﬁ%"ﬁ#&%& q?lot .%"p@g’s‘%‘%ﬁ%ﬁ’ﬁ%ﬁ@%%@%ﬁ ac?EJ a(ﬁ%)sage form
25 Fl ash-nel t dmeaigambotsrmeaw@ Known h éikeavisso thectheapestid need ot havirigons wher e

pot abl e wat er t, be ts
Bendabl o t o subhodiegaot Bl el Ben i fhslhechifdutes | ifl FREET

anti psychoti cs, foreitutions Mmbrremeaadnecmed:oat;onns hdcegsanuarahwates isatot as
caffeine and the Lige. 38 hose of ordugary skill in the art are aware that
there are two HAGIRPESRASIONAPST ESRFUERS recogni zed for the preparation of
rapi dly 25chssolving/diS|ntegrat|ng dosage forns. The first of these,

particularly suited for the aratlon f flash-nelt dos e fornms, is
freeze drying wher eil H'“ﬁ"yeé‘l{:&& %F@Pt gmmﬁtwaeff h%‘?ﬁ -Reftd983%e r i ed

sol ution or sus@aRsiaAl r@&udl%ﬁﬂsm@eﬂhg aBshgefotra®| Thetcrner BRY iBtdndedat er or
other 5 solvents. Such waférs dissolve very rapidly on the tongue, i.e.

wi thin about t el disaobede, d"dﬂ*@gfﬂieﬁ’ @Bmlﬁﬁpm‘ﬁ Rﬁﬁ'eﬁt inileps thaR PAEty f or

i Sture 1 esul tinfied WABdAIEn [aRF Sreihithadd Rfr%ﬁ’faﬁr]éggolﬁtnd/r%h/ hi gh porosity,
whi ch pronotes rapid ingress sal i va. suc osage fornms are capabl e
of rapid di¥ nt@glnmgrairqndmwmﬁli@ 2erningtes unathemmrp meRiing %@@é@ﬁ@q ng process
10 suffers fro he fact that
a solution or 26 if&grftgllngﬁgg\g%\séf‘gir;ﬁ%f&ogﬁ%é%%%cﬁﬂ?ﬁ@@lm&ﬁtggﬂaﬁ 5 med before
it can be freezdoshgeddrms/sidisntagratian fiengsn OhkeNdwdechlogipiacial. I hosa®h sol uti ons
are aqueous and, therefore, not suited to fornul ating nedi canents sensitive
to water. The process itself is typically |aborious 15 and time-consum ng.
Finally, the remmmmﬂrn 'mnmmge forms in addition to being hygroscopic, tend
to be very soft require special noisture-and

i npact -resi stant pakagkng and require careful handling prior to

adm n| st rat| on. 20 The second maj or technol ogy ut| I | zed | n the manuf act ure

Y o S rc o




" 25 water, both of which act to hasten disintegration. It is also known to
enhance di ssolution of dosage forns by the inclusion of effervescent

conbi nations, typically sodium bi carbonate and a weak acid, such as citric
acid. As noted above, effervescent fornulations require special noisture
resi stant packagi ng as even very small levels of noisture may be 30
sufficient to initiate the effervescent reaction. Techni ques, such as
fluidized bed granul ation, are recogni zed as being useful in the
preparation of such formul ati ons. Too often, however, such technol ogies
4 require a specific, very costly plant including special handling

equi pnent, contrpl. - 1 it Vi ; ke, i of such
moasur oo, dosage ere e e FNAIFRRTRD 1Tt M ecfeleh s ol foriRlsbfio o

nmoi st ur e resi st dnsagssiokagitmgeet these edigria onushobcebsarily tehdffpreoksigteng packet s
or 5 capsules o 1 S r,oj d | An exanple of a
teachi ng of t hegqe%donr%%%P gt ;I?ag—rﬁﬁ%?ﬂufs‘@agﬁ?@é Q}Ogﬁe%ééz;ﬁle Sstﬁa%gr gq;h?or m

fornmul ati ons t odifferenc Male FspdridritaheitimeW® VB8 A6gkhe BME nilest pixsatyéon. 1t i s

cuper a1 si nt sor Shoensrpieah 4 Rbubls PERRTh I B e piea © O

car boxymet hyl cefomdobssith the @bsious ekesbtioh af dbsager forngragl ibosryeal kal i et al

salt, crospovidone, alkali netrall%jzt arc gl}%col atg7 and the like can be

repl aced by a cBrefRECHCalt ioppulasctio Y Hig5aiye e Bevtar group are natural
di at omaceous silica, a synthetic 15 hydrous al kaline earth netal cal cium

silicate and a porous hydrophilic zeolite. The weight ratio of super

di sintegrant to co- diROtAERERANgIerationgomnaen @smP?'tdhﬁ‘& | dogage fiagm pr ef er abl y
2-1: 1. Ther 6ol StoRulaiEhe fhéRieadbr fln- M 8Ol ABRIordRRGE ienddy ge deri ved
fromthe fornulation other than the obvious consideration of cost savings

si nce the co- di takatmsegamtions Hytbe peeparaipre Raekeginge handingrandesterignetthen i s

stated to acconpl;i i 1 at ent
T0114655 . Kyoval B, IKRsE IOt nEE Heyiend tofbeoth OStoscd AR ARERRLRE T |
di ssol ution i n Dheags forme ldepéraden? 5n eiarvescarngierto ppornote3béis bigintegratin of a

superdi si nt egrapt., r id r | cel |yl ose,
croscarnel | ose %’%&%m@?@%&g%&ﬁ%h @B%&Réﬁ)ag¥%@%§§tp%§¥aq?ﬂ %’ﬁbi c ingredi ent
i ncl udi ng g nespacial atrapping retopdes,gackets ©f dodlgcagent antl tleslike, a phosphori c
acid salt or a netal hydroxide. The dosage formis intended for medi canents
that produce a gel at acidic 30 pH -5 There are nunerous ot her exanpl es

of ﬁ peci fi cdf or nul aéﬂ@%mdlbb@bf slidhlhpio?t@tianﬁrobremiﬁ?tlt]ﬁeréﬁs éthlﬁ‘alr%1 @cﬁfﬂélréﬁtﬁs or
mechani snms di scussed abpve. . For the nost rt, however, they also possess
one or more of CRECTHRBIEE GRS AeRIGH ClisBYe of ISTIECTaIS o e RUPLS i 5
difficult or expemngity/ef avirg Pitefaritid @osaf dfARdmdalicapbHi cobMamabques, the

resulting dosage forns are friable or are sensitive to environmental

factors suc# asthﬁfﬁ”é_?M"_T’i@.b'erfﬁéPBSQme’? iRery ghevd timge 'ﬂé@_@mf’@?o Wef or mul ati on
that nitigates l%ne@i:ml Gﬂdraél_'&j%/aﬂﬁlﬂﬁ?, _ sﬁ?ﬁé’lﬂ@é%ﬁ%m%/éﬁéreya&bﬂt%g@oﬁé ash- el t

dosage formthat will disintegrate in e nouth within about “25 seconds.
Such fornul at i oiQs adiristeation &f Mmedicamenis lbRaligRtssugh @8 thaxenyveyeatthe nvent i on.

Summary of the élB?ﬁ;‘l‘,gﬁé’Horﬁcéﬁabﬁéﬂt%hh%’oéeﬁmﬂi §§h9§@&i iphirfehtthaui tabl e for

the preparation of 15 granules w thout solvents'that can be conpressed on
convent i onal equppseRihdifiqutdl potdmpessile teavallbvaan drA glosags oM. e. g. tabl et s,

capl et s, rs | i Al re W i Sy i i n under
abgut 25 \é\g%%ndgl.aggﬁﬁegﬁéslﬁggg?l on rfe\gb'lgﬁ)er?%r?cdsng%iﬁg?@éaﬁsrIalnlf'éat[ﬁ%g rre%fihcarrent and
a four conponenpotelieiwatenmay oobbe readiy avajlableseridegiratblea Madieankrgs nt egr ant, a
20 di spersing a | i I i . that al.so functions
as a w cking ag%ﬁ?ﬁq%bq%?do%%c{he@#tﬁéggos@%y&’w ﬁ.{&g?% |Srr%9 gﬁ\ﬁ?eﬁ%'i%%g form and
may al so i ncl udantipshehoticemetidri sicialess mydichtiont mild stirhulastsswehtagni ng and
flavoring agents. Thewg[{ﬁpel.rkati on of the fornulation of the invention is

uni que in that ‘E"’W@' 5tF8n of four exci pi ents can be dry granul ated 25
wi th the negh canent and suitabl e conventional ingredients, such as

flavoring and sweetepin epts j thout fhe use of any solvent, to form
stabl e granul es thateﬂpé% Oggmﬂ%%{&.sww '%g}?;ﬁ’t%’?éﬁvﬁrﬁ?@t%%ﬁj‘ée%? 'Sn
conventional eqtdrapEuHding ddheeptstrbgoditad boheghesdratiohemndpiang t echni ques. In
a particul ar enbodi nent, granules are forned containing the 30 nedi canent
and other ingredients and a majority of the excipient conbination. The
granul es are then bl ended wth the remaining -6 ingredients to forma
final blend suitable for direct conpression into dosage forns on

conventi onal equi pnent.



A three conponent excipi ent conbination conprising of a 5

superdi sintegrant, a dispersing agent and a binder is provided as another
object of the invention. This dosage formmay be a tablet in which, the
superdi sintegrant is selected fromthe group consisting of crospovidone,
croscarmnel | ose sodium sodiumstarch glycolate, |ow substituted

hydr oxypropyl cellul ose and pregel atini zed starch, said dispersing agent is
10 selected fromthe group consisting otsqrtho-, nmeta- and al pha triclinic
calciumsilicate, ortho- and neta-nmagnesiumtrisilicate and silicic acid,
and said binder is selected fromthe group consisting of mcrocrystalfine

cel I ul ose, hydroxypr. , dl o | act nni tol and
cal ci um phospha@%%ld?\ﬂ@é}&fng%ré@l%é%@ pgg&ﬁosncﬁr#e ﬂfr%fe)gfﬁ%éeen%ﬁ gﬁcﬁﬁq&af orrmul ati on
of the present suiedridntbe peahration qfflaskeswlicdosppe panisn@ fféexehdrpmbt dosage
fo_rms t her efron\)var 8’ baas% o_n%aﬁ ci%nbi nat(ijﬁ_n 20 rof f8ur eéci.cﬁ{aernts. Thi;

uni que conbi najtlrc‘ﬁ{ o8 & cﬁfl .?% rpé?/p%% SF‘rﬁ‘Jf ﬁ?zgaed Wq?‘n BHSILP conventi onal
aﬁj UPCL S, pgrtlmbeméicyn i mdibamgna@mwsmtabmtmtﬂn \ggt@gbsmﬂeuba [ galnts anﬁ
the like and one or nore. actijve nedi canents as w e dj scusse el ow. The
T ve ol Sam AR ST RElS RS RR P B e bt LSRRG abi y up 1o

about 15% by 2%huet fhtsecohdd, iRelte aroshitingion ol apediameitfr hitgstarount
required for a therapeutically effective dosa?e and factors such as its

capacity to be rasyitirg fromghe figeze 8eying prec a ¥eryigh/Beroalty. e eni ng
agents require i ika DIHIB!, ike. It is
w thin the scogjégfgllg {%ﬁgplg?_@%%ﬁfbf%@g?\t i\/%l‘hl%ts@@ﬁ? P%%%%ﬁ@a?g%%%g Jt)fhat are
coat ed for tastrepidrdigiategratiep/dissakian imthemeowhe deezd Aningpiosass pr ovi ded

that the coati i : nfﬁ?te i r i t he
di si ntegr aﬁ ?ﬂonrggiﬁeﬁ?é&ﬁtgg*/%ttag&gﬁ\% e%@é’f‘%’?@rﬁ%ﬁ@?ﬁ%oﬁ%g%ri ses, in
total, up to abosalutBBrorsystableguspensiaf efithsinyedicaomerdivaust b806tmesrt about 80% by

wei ght, of the f iQ e IO t t or nul ati ons of
the present 5 ibﬁ\?ergw%tr? t?e;'fr%égéodr .n&?b’%ﬂ"%‘%@%ﬁﬁgFS?%W@%‘M%@B a

di spersi ng agerspjutiansliasd adquuous agdatherdforeandt suitbd malfrmutingabl e

superdi sintegrants _include crospovido crosca l.l pse sodi um sodi um
starch gl ycol ate3aealPUE SEOSING RVRIShr G BIOGRSH Lt o PREalY HBgRKS i ni zed
starch and fshe dnidkene-dtresupting.eFinally, Ihe Aisditantrios8g@ fidrmsOin ddutionttb) ect

formul ations is 10 crospovjdone since it .can be ujilized in |arge anounts
wi t hout causi né’eﬁ‘gfwcgplcownédﬂtbﬁivﬁﬂhﬁoﬂ &g, dneygipee. Jepvisperriidly to gel .
Sui t abl e di spergbis@ragfdintpactrsfstaMBickaBiAg BRl PEdA@ dPefulhdritingrt as
anti caki ng agents, include calciumsilicate-ortho, nmeta and alpha triclinic
15 forms ther ed¥ior LAMNBEISHA®T-i si | i cate-ortho and meta forns thereof and
silicic acid. Calciumsilicate is the preferred dispersing agent.
Particularly preferred is a crystalline alpha triclinic calciumsilicate,

comer ci al 120 avai | aBhe seeeid Ml teahneieanulitedds fsamanviaciere pb@pidit he

fol |l owi ng specid{d: j ' - ' ensity;
2.90 glcc 20 t roiééﬁtggﬁgwg?;%%d%%@/?éﬁe\% VO F%’E: ?flgrsageg%{/gérﬁ? gH%'fag

phar maceut i cal roanaiteb sotbitobans thenlike lin eemiinatier Widlhbepdrdisintegraets. Véadors, as
shown in Table : X i t fl.ash-nelt
dosage forns aégﬂm%ﬁwgﬁ‘ﬂéggtsﬁﬁ%{hdéyggf teglzgélgg%&?gﬁ@é\'{v%ﬁ&&@ég& tgm
silicate avai | zbbhendlvaterAhfodhadrdanor of yire tetage ferah, cirdmnrapibiswallimg iM cro-cel C

Fuber sor b 280 R, Y Rt a8 Ragieh clfrsbtiefon, HAFHEEKARRRLG {one o

vari ous grades enhaneofissolleseofiosdge tamisdyahb defusionuofcfieovesosstr t he

foll ow ng range of .specificatjons.for.calciumsjlicate:. 1.0 nR/ to 210
12/ gm surt ace . EPARINAOTY Pl BT Bisatogeldne WeR Bei sueree Gfee o 2. 90
g/ cc true densigely. Adnated above, Bifetrebdntubimuiaionsirb§sire Jpdeled mbidturet s t he

i ndi vi dual specifications for each of the materials obtained fromthe

vendors |isted ’ﬁf’d%t@@t: Pa‘f“f@‘fg?étﬁ"éni’.e'ys‘?ﬂ“?lh@éﬁéI°f<frl9(’§ﬁ‘é;ﬁet’99f¥ be .
Vol at i | esSagr cabaRfnt & inGRRY B8 cHepfestentFesbtibRe mechiigQed, sighwsw) m21 m~cc i |
CaSi 03] Al drich< 200mesh; 1.30.6272.934~ 0 50(crystalline, (0.020)i .al ha
triclini c2ca0. JuidizedPedogranyiation $4¢ [aogaizad B Reing. usgful in the

(0.003) 3. 2520. %?&dér@ﬁbﬂ Stasplch Forthubsions #06@%BR (KdwsleR! duch8echmlogies
(0.009) 2. 9400. 50net aCel ci t eM cro-cel Eg0.4 ~0.0942.5960



94¢ stalline0.006. CelciteMcro-cel ClL gl1.30.120 ~2,3145. 11anor

hous0. 008Huber sor b0. 130JM Huber 250NF103. 0 | (p, 008) 1. 7029. 90anor

hous, Hubersorb ~ 0'075; 'JM Huber 600NF209( <0. 001 ) 2. 03513. 8anor hour Al pha
triclinic calciumsilicate is advantageously conmbined in the 5 subject
formulations with at | east one other pharmaceutical grade of cal cium
silicate wherein the alpha triclinic formwould conprise fromabout 10%to
about 90% by wei ght of the conbination. .Ign contrast to its use in
conventional tabletting fornulations, it is considered unexpected that the
di spersing agent, i.e. calciumsilicate, is the primary constituent of the

10 exci pi ent comhi i j g or I e it 1s.generally
recogni zed by t%gg@%fs%(%?@%,n\é%cgﬂ% Fﬁgétﬁﬁﬁ%%reéécg%%@Pﬂ?%%%?*?fm’
conpr essi bl e. BEanlied-hoMmidityiarabibemdntstaniddioe iikey lagmpite ©f Saeh meeswrs,i pi ent 15

conbi nati on of j.£C iﬁﬂi L NGl il,).ca, fumed
silica, diat ona‘?:%%géqgﬂgfst é}rfjhgéaéaéi?fé%o I ﬁhmﬁﬁ%ﬁge?gﬁ{%ﬁﬁﬁé rqfﬁﬁ%tyl'%i silicate
and the |ike, wiebkistanrpagikenirg, $hd need todhcigdesypbe ipabkagimy pdaketeor. _0_ The
final conponent_ of the . excipient conbination.af the fornulations of the
invention is a ‘EﬁpﬁH%ﬁOf%Eﬁ'?@@I %bsgfmﬁgggeri{;gngmes@(er hat al so function as a
w cking or distributing agent in that they act to pronote water intake into

dosage forns nade therefrorp gui tabl e bi Eders i ncl ude 5 carbohydrates such
as, mcrocrystallind@faATRBE ?t?ﬂfg'ﬂ"&(‘ifﬁ DEFPROE AN YSEPCt hyl ~ cel | ul ose,

starch, | act osegjsiai@rats i dd5RBRITHP fRMditions ioueRHaRes RkdbrtioMofecr ystal | i ne
cellulose is the 8referred binder. Mcrocrystalline cellulose is

comerci al |y aRf/0348. EMCGpmsration I isidificiaged trereiml thahs FIEPst rom FMC

Cor por at i onyny Phid: ina, - Q0°, I ahAES Hi 10 102, PH
103, PH 1121,0 Pﬁdfggj?}%ﬁh%’oﬁf%P% 'ggg%gl%lh%éefoélﬁggwl%ﬂﬁgerdggb%ﬁ%ﬁi e cel lul ose
i s al so avai | apiresslinkediastidese, creralinked cathayumethybegliuaseoerossilivked as
Encocel 90M a j ' Ly
Particularly prr%?rgﬁ];@’égézar{n%ﬁ%éepé‘fgélgﬁte@g?ﬁﬁ?ﬁﬂbﬁﬁfén?gﬁ Ik%‘lf @%fa?éhL%OZ or a
conbi nati on of ghydotaie apfith®lkestan b repldasdIbyRHE@0BINagram. |Ingedetkscri bed

below. In a pre | of ..t J L ny.ent | t.he exci pi ent
conbi nati on of a{rﬁéﬁgﬁfﬂgﬁé@ﬁ%}ddf@n%qeaé%t%%Edlggcﬁﬁpaﬁréégé gfé?%sdp%%%ﬁe as the

super di si ntisgr aydrouseadikalimenegithimetabcasiumbeilicdtessret 8 bouadgdtophiioor phous 20
silica as the distrihutin ept and mcrqcrysitalline celluylose as the

bi nder. The rafsar ieansianane obfiheRe iRt cordRpfRaton Bt ne

subj ect formul aisi fedih 4t Stdf 1:90) FreREbIF 21121 alPRete i no ridiéR108) ¥ny r om about 5 to
about 7, percent by weight oI. t he super %si ntegrant ;. from about 20 to about
70, preferably rFFQ%"‘%b‘ﬁtbeﬁg 'tﬁéogﬁ(ﬂﬂ'vﬂ ,’OWéP%g‘?ﬁ”“@'%tWﬁh%’f thehe

di spersing 25 a@Rbus cohSitlerREion of dodt@adings bindd thedétRntdYriintk rapgneaout 1.5 to
about 3, percent by wei 8ht of the distributing agent; and from about 10 to

b
about 50, plef &XRBNSVE ABRIhARAIRDIABNIANGS Shed topgrcoppligiatite d8sirgdi ght of t he
bi nder, all basgg,@n the overall weight of the formulation including one or
nore medi canents. A particularly preferred excipient conbination conprises
30 about 7 percent by weight of the superdisintegrant, about 40 percent by
wei ght of the di spefsiasrdeibandPsdtent AA4%6 ,,%qq' ﬁg(to -10
di stributing agent an%&g out g?per%léeﬁt ﬁ? V\e?%h@bo_ t he b@r?gg:]@( based on
the total wei gltlisagses@eforronlatiomintendedfer @alddjssalutiopdniha stemaci knat
fornul atio of d | \x[gn,‘"'- &l onventi onal
i ngredi ent s@%f oucﬁhmﬁﬂ%fﬁﬁwa?b%r pa%lgfhl %ﬁags%%gévl\ﬁh%ﬁ%rﬁgugrﬁta%and recogni zed
as approved f orcregpevidengos pudraxypmpyliceliulaset aloscarmetiose hed thedike @fdese woul d

i nclude, for e £ o tificdal. .vol as

manni t ol , sorb@gp %néﬁqh%%krgﬂ%ﬁ% 'béfefal'eg'lllﬁcit{,aﬁaaﬁagﬁ%éq@m}@@ents such
as, N a- L- Aspanthgthsilicgibecafdiamasilicate, -phospinyric acid szit drfa (nesg) &yti@miel. and

6- met hyl - 3, 4- di-hydro-1 3-oxat hi,azjn-4 - one; 2, 2di oxi de arti.cularly

t he potassium s etéo(s,ﬁgf:ggfn '@é@&%‘?‘f%@‘é&?"@“ﬁ’ﬁ%}a‘ BEHQHH%FSG%EE%F'%{% tartaric
acid, tabl epoting.l ubricants, such as magnesi um stearate, and the I|ike.
Those skilled in the art of pharnmaceutical conpounding will appreciate that
t he amount of flavoring and sweetening 15 agents) if any, present in the
formul ati ons of the present invention will be directly proportional to the
taste or bitterness of the medicament. The flavoring and sweeteni ng agents
do not serve to coat the nedicanment, but are adequate to mask the

obj ectionabl e taste of the nedi canents in honogeneous adm xture therew th.
In general, the total of such 20 conventional ingredients will not exceed
about 32 percent, preferably fromabout 25 to about 30 percent by wei ght
based on the total weight of the




fofnul ati on. The medicanent in the formulations of the present invention 25
typically will not exceed about 30 percent by weight, preferably from about
1 to about 15 percent by weight of the fornulation. Those of ordinary skil
inthe art will appreciate that the physical characteristics of the

medi canent itself, i.e. its particle size and norphology) will directly
influence its limting content in the subject fornulations. Cearly, there
has 30 to be sufficient nedicanment in thg_dosage form produced formthe
subj ect formulations to provide a therapeutically effective dosage. Wile
solid dosage forns can be prepared fromthe fornulations of the present

-11 invention by a recogni zed techn udi.n ranul ation, it
is a particul ar adv%‘? ngé’ﬂ ?lﬁ%mf‘ﬁt ﬂ%”&?‘%ﬂ&&?&ﬁ'c @W@tﬂﬁ‘ﬁa‘?ﬁil at ed

wi t hout the useitfie sRe6H ﬁtord@dh@%unnraaag of Afbchament idsssddwiRBy naki ng
them suitable for the fornul ati on of di canents that are sensitive to

moi sture 5 and FArgMe MOshRAhHAWEYer, e AN GLROSSESHBER PaMer &f thRat can be
formul ated i nt @ryhReAeaRlidadiakhgésto %n@@é@ﬁé@@@ s iditfikii€ord:BaRElie | NveNtion

include, without intended Iimtation i Stam nes, anti-notion sickness
agents, analPyedp P&dushidosage fans DinsHE IRFhaiguRs.dhe FMavitinasiasage famel est er ol

| ower i ng agent Syre ffddle %%ﬁsxﬁ@@ﬁ&vxr@%bn@%@f&@Bééﬁ’&sgmo%mrb cancer
agents, hypnotics, anti-ulcer , agents, coronary dilators, antivirals,

anti - psychotl c SThezxmeontinups ke tesneeqdar » farswiatiap "@ﬂjé’ﬁttl@ateantl _diarrheal s,
hypogl ycenm ¢ a [ AR t osnodi cs,
antim graine a%@%%teﬁg%ggggg??%géﬁss?éﬁi%ﬁgglﬁaég@ongesttagﬁtd;% t'h?tg“

rel axants, ant |W|thdismyegta’ieoa thenmbethewithin Abeut@psfegrnds. dBuchdiopouiatisns I\/B.XI K
channel opgrer s o t eat mrent of stroke or
Al zhei nmer’ gradl Saéggrov Fﬁgt%tﬁé” ré @%%ér?@b’?‘).gﬁt‘seﬁ conbi nati ons t hereof.
Speci fic therapeutic agents falli ng i nto the foregoi ng categories include,
again without intended 20 Iim tsati on aH i RLAARLE i buprofen, aspirin,
acet am nophen, chl or pheniram nﬂ%@—@:@% edrine, di phenhydram ne

HCl, ranitidine, phenylpr opanol am ne, ci rreti di ne, | operam de, rrecl i zi ne,

caffei ne, entecavir, .cefprozi Iatoner S avast a
captopril, fosinoprfif O"Wrﬁﬁtécg’d?tdéﬁ%% FI H?gocf%gtrtuﬁ 8&“3 EH'OQﬁ’

desqui nol ong angarified iU ebiventthat oammcu@m;ﬁéese@wﬁxtmtenmlther eof . As
st ated above, a deci ded advant age of the for ITPJ| ation of the@gr esent
invention is t ﬁaylpmenétmo BRarmaceyticah aral fespgeane 8@ tablels, faplgisanul es t hat

can be direct| y#e8RNAIRE MK, rﬂtanmhaemv@g%telnﬁmé Mo@thas aRblef dsteipogel t 30 oral
dosage fornms, e.g, tablets, caplets, wafers and the |like. Preferably) the

granul es for f IS§§<Pﬂq$el1thecf@§'ﬁkﬂé“%'§ﬁﬁmpﬁs%%‘? 8&'??@&9 medicamest gnésent

invention are ffélfrré%ﬁtdoﬂeﬁt"&cﬁil@ﬁ%omﬁﬁ%n@ﬁ @6%§tr©%rdu%@ﬁdxélﬁt'ebta?‘ﬂt|ay form ng
12 granules, referred to herein as the |ntra8ranu ation, by blending all

of the msdQQan@ﬂﬂperst'mgaa@ﬁrﬁp%ﬂ@ff%“%é@@m adbipdeyhatajse fuetionsaner

conventional i Rgk aﬁﬁh of the
super di si nt egr ant%@ﬁg@g@ﬁgmdggﬁ(ﬁbm}bﬁdﬁt?ggﬁgaﬁdée@ﬂg%hl n suitable 5
m xer to assur @lsorin¢luderpiies cpnveationi mw@a@}ﬁ@wh aﬁ\swgﬁtﬁ@mglml V- bl ender
is a preferredyg [ f the

di spersi ng agen?pw)g Ejde E)J Of'%éeﬁeﬁ?%t%gt?ﬁfem.@rft’rﬁ%&?ggn a ?g{nvte'q (?hfgs preferred
that all be i nepiguermthed theheomatinationhes fmr@mwmsemuedm grantletedconpact ed in
a conventi gpal rol t he 10 conpacts
Ther eof - ar 251 n WRNE BN Bbg RS e eibiy ardFls iR 4 ccess oan be
used. The corrpalat/cmrfgrm sweeterdhd egertsithoiub theouset dfany|solyenf, toforinhe sl ugger
are passed thra l% S en, e.% a 30 nesh &6(&% nm ¢crons) screen,

t her eby breaki i ﬁh%'ﬁr‘t’ 24 %rcéﬂtheersa the%ﬁ?gdt’ AR TES Wi crons in
size. The int r@lnmbﬁmlleum;gm@mwlmauttthusnepﬁ&p@p@dxa%r&ﬂnﬂgtd@ﬁh@@ég er bl ended
in a suitable m xer [emainin

super di si nt egr & paBICHE?éF”%Pr?&‘m?JBTQr@a FS ageeg’émfagﬁot‘t@'rt‘f&@ien as the

extragranubgt i %d.mﬁ@ﬂlIaaatomertrg;réaéﬁrsanalwmbjohtmdhé BRéipiean be directly
conpressed into phar maceut i cal

rmsgﬁf} i zi ng conventi onal

equi pment  such CAAPHatiaR EPGQF%?S R Dlepded with Biet %V’%ﬂ%r ess the final
20 bl end upon formation, since it is stabI e) it can be stored and
subsequent |y pressed i nt o dosage forns at a later tine. It is a decided
advant age of the subject invention that these operations are carried out

W thout the need to resort to special handling such as taking precautions
agai nst any noisture comng in contact wwth the ingredients or the

granul es, and without the use 25 of specially controlled tenperature and
hum dity conditions. The intragranul ation conprises fromabout 80 to 99,

pr ef er abI y from about 85 to 95 rmst pr ef er abI y about 90 per cent by wei ght

Y 1



-14 1t is understood that various other enbodi nents and nodifications in
the practice of the invention will be apparent to, and can be readily nade
by, those of ordinary skill in the art w thout departing formthe scope and
spirit of the invention as described above. Accordingly, it is not 5

i ntended that the scope of the clains appended hereto be limted to the
exact description set forth above, but rather that the clains be construed
as enconpassing all of the features of p%tentable novelty that reside in
the present invention, including all thé“eatures and enbodi nents that
woul d be treated as equivalents t hereof by those skilled in the art to

which 10 the inventio ertains. The invention_ is further, described with
reference to tHEQFS!Q”&/ﬁ%@"@ﬁd@P, HERe éP‘t%‘? for GHRBNGSTRPIeSYI8N it s h- el t

tablets were prepapefordts 5@&5@%g,oda{pbha@myl ation: |ngredientPercent

W wivb. per tabletXylitol (300) Xylisorb® 2652Avicel PH 1021224Cal ci um
Silicated3. 3586. 7Cr ospovi done36Anor phous silica24Aspartanme24W 1 d cherry
flavor0. 150. 3Tart ar igipdgd S n%ggﬁbﬁr &gﬁ,ﬁ,t,g@ga £0. 250. 5Tot al
wei ght 92. 75185. 5 15 The i1 ngredients except for t nesi um st ear ate
were bl ended i rﬁbwedbfsrﬁ@gtﬂr‘é.la wberérr@eaganhag@@mw@ Ipfpd@@dtasc&r@tl"f%r 5

m nutes each u t en added
and the m xtur gédd+cet%d£ %%tgﬂd?ﬁardggg t hr%%%mﬁdgﬁgg&w\@i f’%nded
formul ati on 5 vapeoisiptegtamnd isatelected érssuhe goduBCeriistikg Bf cridpbvidenss onmrer ci al

conmpact or equi pped with an orific C {herefromare in
the formof ri 8%%armeﬂ erﬁogw&assoﬁétﬁﬂ%%éé@@& ‘%%%0 g‘ﬁn&gbsg@nﬁ%sh (600
m crons) screerhytd@o)iyﬁrdpysd:&ubloeeg!ndmjéwam‘frzetbstatchléiﬁdtdi}sp@@é)ng’r‘agémr§ 10

Extraqgranul gtion In di ent n re d|e Percen

tabletintr ag)r l%ﬁtgfgﬁ g%%%'p%“is g ﬁ %‘@&%?ﬂ%ﬁ@&%gnesr um
st ear at €0. 250. ThMigh swea@hbﬁﬂ&lm mBta- magn@gumnnénmat@ana\@mcrela@med in the
bl ender and t he AV| cel PH 200 and crospovi done added thereto and bl ended

for five ninutcdd spigbipgerissalectad A dbs glouproasisigobpissernsialitte ni xture
bl ended for an qfidioké qry@rowgrcw SaIMEs8Sethgl éénnrasséhactbbe%amrﬁﬁﬁnd Tabl et s
conpressed therefrom 'had reaki ng force’ of 2. SCU)

di si ntegrat ed iqRlcignpbespitidein 5 M of water. The f| naI bI end forrrul ation
dermonstrat g¢ excellent flow and was free of other problenms such as

chi ppi ng, capping 20 and sti ckr ng. It has been found that utilizing Avicel
PH 102 for the intragranul aPe B SEVIPLIC ne (i he extragranul ation
i ngredi ent enhanced the quality of t he resul tant tabl ets. -16 EXAMPLE 2
Fl ash-nelt tablets containing a conbination of two grades of cal cium
silicate were prepalTad fasndlatidnostdhe brdsent ingestionl atd tha procegpsedi ent Per cent

S 1 cat o (crystAPPRIG fRsarintdosie BRRE M S asal dr A SoREsioN

(anor phous 2pal ooflﬂdsnrsaxbipmm)meﬁhﬁrqusmwmbﬂimmaﬁahmmpﬂmtwmy be

sili ca24Aspart cherry fl a r0.,150. 3Tar ric i d24Acesul f anme
K24Magnesi um st ‘i\% %boetgeryqoé]ve ‘?’bﬁﬁ?gl?“ @1@ ?)mﬁ)éﬁ?‘f?éﬁn&ﬁg@mss except
for the nagnesrsweerérﬁ@q ag@wts\ﬂnendanwd@dthwlkerana nerareRcrealctive bl ender in
geonetric proportion m nutes each until all were added. The

magnesi um st ear'ﬂ?@"%@gmé@&é’d" R dliscHEsed RelaWe TeaG¥R Megicament Yt i onal

three m nutes. c%rﬁb%de%bbermowv%rgma recférﬁswpeta ab@ume%rb@ened to form
stabl e granul es in accordance with procedure of anple 1. 15
weight, of the formulation, dependrng on the amount requrred fora

therapeutically effective dosage and factors such as its capacity to be
directly granulated, the amount of flavoring/sweetening agents required to
mask the taste or bitterness thereof and the like. It is within the scope of
the present invention to utilize medicaments that are coated for taste or
30 other reason in the subject formulations provided that the coatings do not
interfere with either the compounding or the disintegration of the tablets.




-17 Extragranul ati on Ingredients: |ngredientPercent W wVh. per
tabl et ntragranul ati on ,92. 75185.5 -' Avicel PH 20036
I Cr ospovi done48Magnesi um st ear at e0. 250. 5Tot al wei ght 100200 The
intragranul ati on was placed in the blender and the Avicel PH 5 200 and
crospovi done added thereto and bl ended for five m nutes. The magnesi um
stearate was then added and the m xture bl ended for an additional three
mnutes to formthe final blend. Tabl et s_/.c_orrpressed therefrom had a
breaking force of 2.0 kP (3.1 SCU) and di‘'sintegrated in 10 seconds in 5 ni
of water. 10 EXAMPLE 3 Flash-nelt tablets containing aripiprazole, an
anti schi zophrenic drug, were prepared as follows: 15 Intr anul ation
[ ngr edi ent Per celfte TGN GoEDREIRN ORI SFHIA LR 015 SR E5TS PRGN
Xyl i sor b2550Avi sreterdthty 48R 0dEH0RE0%44M sBiolit 838, &Y IWel§htoshpkitgiomaannor phous
silica24Aspartanme24WI1d cherry flavor0. 150. 3 -18 I ngredi ent~ Percent
w wWMWgi . ~er tablet I Tartaric aci d24Acesul fane K24Magnesi um
st ear at 0. 250. 5Tot alTheed@hpient 38mpdRehtDf ThterolMabisHEHtRe prarpt for the
magnesi um st earate were blended in a comercial V-blender in geonetric
proport i ons 5 oriN¥eMiPA i 8 SORRINAIAAES f SHPErdigiiesratldadlisPRigngagadist um st ear at e
was added and t : '\ﬁgg - ; easqg) I Lhutes. The
bl ended f or nul a('?lﬁtr)lﬂEJt S %eg%@%gt?égglﬁegi?%%rﬁleen SFC{I%H@%F&&%?\SB e granules in
accor dance wi t Ierespovisione cergpearate!l eseasqslivm.1sodine steaeagiycalateo fow-ngr edi ent s:

10 I ngredientP : I yl at | . 8Avi cel PH
2001. 12. 2Cr 0s pgsxr/“:t\’g@%‘Eeyé%’%@ﬁpﬁé%?@%%{gé%%%gﬁﬁgﬁ %ﬁf’%%%o The
i ntragranul at i crheyarsfepleaicegherdisintegrdnlt émdies subjett ftrenudationslis PH 200 and

Ctoarate wad | REPeRRRBHESMECT S Vs Bl iR PUNS Wy SHSEional 1 hr ee

m nutes to for rMoingatiomné@dntaihiagd to habtk atmopasiy &sgeld therefrom had a
breaking force of 2.0 kP (3.1 SCU) and disintegrated in 10 seconds in 5 m
of water. EXAMPLE 4 20 Flash-nelt tablets containing aripiprazole were

prepared as fol | ows Suitabld Yidpetdivgagents adlsPssmétiss Leiferéd Ry ingnd amawM her
t abl et Ari pi prazol e0.51Xylitaol (300) Xylisorb~ 2754 j Avicel PH

1021224Cal ci um35iFaling 84SHACPYNPR GrlabREIERRPERGBREGIaNdaiphA ticlinig par t ame2
i 4W1d chergy ffb@rYéJt'heF&)_f,]fﬁ?grgssg}grtr"isﬂdafe-@f%djgﬁ’o%%%‘ﬁofnﬁg%é@é‘f'\@rﬂﬁes' um

st ear at e0. 250. 5Tot al  wei ght 9185.8 The ingredients except for the

magnesi um st earsdicie agig-eCalciysilicae isthg reefarred disaprsinthaganie Partisulgdpet ri ¢
proportions for el i e ﬁ%‘i‘e Hén sium stearate
was added and tréembéﬁgér%@ﬁﬁé%ﬁ?%yﬁgﬂcg%]g[l%{'f%na ’tth eeg%%ﬂgt es. The

bl ended f or nul &vaitableviromcAldyictt Coemicah@ompreewdightroedts e tollaling gr anul es in

accor dance wit fgpgagcag{oﬂgfggﬁﬁz/% W%&SQP.G%%/@(MIE%HQW; 8'doY)ec

Ingredients: In're e er ce
t abl et | nt r 2§r anudeatansit® 2nd18 5% \widtiledd 200ty Bf pitaroxrpeutich gediBbhgnesi um

SRR e L L L L S
for five ninutémve ale bergriesidio mrbeacasatistamtory fliash-médedsagelfaring agi xt ur e
o e 1o 8 T G ol SRR A PGB TP €S
di sintegrated iffonlAlfsAeeadsyhthefic diciam siidatys MCKAMRICGEahd Micrbloas B, mel t
tablets canggbe ProRAE fom CahE o Hivarscib 508 NFind Hubersorb 250 NF

available from J. M. Huber Corp, and combinations of various grades

thereof. These products have been found to cover the following range of

specifications for calcium silicate: 1.0 m2/gm to 210 m2/gm surface area;

0.075 g/cc to 0.90 g/ce bulk density; 1.70 g/cc to 2.90 g/cc true density;

30 and < 1% to 14% w/w volatiles. Table 1 lists the individual specifications

for each of the materials obtained from the vendors listed above.



medi cament entecavir as fol | ows:

per tabl et Entecavirl1l2Xylitol

| nt raar anul ati on:

(300) Xylisorb2652Avi cel

I ngr edi ent Per cent w wiV4.

PH 1021020Cal ci um

Silicated4590Cr ospovi done48Anor phous silica2. 4Aspartanme24W | d cherry
flavor0. 250. 5Tartari c aci d24Acesul fame K2. 4Magnesi um st ear at e0. 250. 5Tot al
wei ght 94. 5189 15 The ingredi ents except for the magnesium stearate were

in geonetric proportions for 5 m nutes
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conpacted, and screened to form stable granules in accordance with the

procedure of Exanple 1. Extradranul atipgybRgredi ents:
w Wi, per tabletlntragranul ati on94. 5189Avi cel
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crospovi done a
stearate was t
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EXAMPLE 7 5

10

15

calcium silicate wherein the alpha triclinic form would comprise from about

10% to about 90% by weight of the combination. In contrast to its use in

conventional tabletting formulations, it is considered unexpected that the

dispersing agent, i.e. calcium silicate, is the primary constituent of the

excipient combination of the subject formulations since it is generally

recognized by those of ordinary skill in the art as being poorly

compressible.

Examples of suitable distributing agents for the excipient

combination of the subject formulations include amorphous silica, fumed

silica, diatomaceous earth, talc, kaolin, magnesium aluminum trisilicate

and the like, with amorphous silica being especially preferred.



Flash-melt tablets can be prepared containing the antihypertensive

nmedi canent irbesartan as follows: Intragranul ation: 10 |Ingredi ent Percent

w Wi, per tabllrbesartan25125Xylitol (300) Xylisorbl785Avicel PH

1026. 30Cal ci um Si |l i cat e35175Cr ospovi done315Anor phous silica2l10Aspartane210

"WIld cherry flavor0.251. 25Tartaric aci d210Acesul f ane K210Magnesi um

st ear at e0. 251. 25Total wei ght94.5472.5 Bl end the ingredients except for the

magnesi um stearate in a conmerci al \Lblegger in geonetric proportions for 5
m nutes each until all are added. Then add the magnesi um stearate to the

m xture prepared 15 and mx for an additional three mnutes. Then conpact

t he bl ended for nul at n nd scre form tcabl e qqr an %es i n accordance
with the procedure o papgnen ° %&9'3 gmﬂ {18 /P r?1egred| ents: In red
~Percent w wwW. foemuraabhebf thislimtenéon &na bmtien nSditabie/ Binberis Aré tredsefirht

20210Cr ospovi done315 ' .Magnesi um ste e STot | 100500 * J
Pl ace the |ntra@|r59%‘ﬂﬂ°§9pgﬁ%‘ﬁ'c 8%3@%&?@3”%&‘9%8%%&" cgécp PISRAE 200 and
crospovi done t hgafl thtakslinkd @sshgbatrnid Madeitidieesm. Higabladthderg MRRidEM
stearate to the m xture and blend for an additional three mnutes to form

the final bl2ndcareghysirales spahpatBiciorsyiaiingrelyiassy BYopmaamy elluascce of 2.5
kP (3.8 SCU) anélma d@llﬁﬁogﬁeﬁé@h'IQBtoEé”&wd)élséQnﬁrﬁﬁt%PQﬁd eanc.hﬁﬁaquphaem of

wat er. 10 Exanal e bl ets can be prepared containing the

qui nol one anti bMdﬁf@nySté@Ee caliuteredn éhexprefesrachipders Mickacrygdalingul at i on:
| ngredi ent Per Ce%lluﬂs%ﬁ)r@@f%&%% £651e A4 AVRIPBARY (SHPRE%L Bl gradd?)

Xyl isorb22. 0110Avi ce cium
Si | i cat e35. 0175@pro sV iGhoperation PhiledghbiasPsi padiaglady AvsaRRHt TeRHO10W | d

cherry flavgrO. tesLk 0 ercent w wW\a. per
t abl et IAce{SDQJI f%%@lo’% k/g%?%g?é% %’85’%%@@?4@%& wei ght 94. 5472. 5
Bl end the i ngrehlloemnrgsstamepelh_ﬂm 13 Ialsorm.griﬂﬂe tromsiMeadelt, é’enweat comrerci al

V-bl ender in geqQnetri ¢ i ns h un |l are added.
Then add the ﬂ'@g?u¥n Q% #@W%@%@ﬁ%@é MERe nix for an
addicti onal L Ihr ewhith &Fﬂl@fbe Jél@arsaﬁgfapmty tn?uahanmdfdr?awkﬁprgxsentalnd icr een
to formstable granules in accor e wt ocedur anmpl e

Ext ragr anul at i oRMMHgHH '8 v&cel@ﬁquf%groq E‘PH’E‘@PE‘S’h? &Y'W@.P?’f)ép 2 and

t abl et | nt r agy anaigdi®I9 208 4¢ wilPHy desdrivdd beiie. O _

~10. 0Cr ospovi done3. 015. OMagnesi um st ear at e0. 52. 5Tot al wei ght 100500 Pl ace

the intragranulation in the bl ender and add the Avicel PH 200 and

crospovi done theretq %Wet*éh%ﬂ%nitﬁfdurﬁéﬂt%fﬁ‘ﬂé‘b‘r‘e@ént Hmﬁoﬁq{ief&%%ﬁ{ um
stearate to the m xture and blend for an additional three 15 mnutes to
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formulations is from about 4 to about 8, preferably from about 5 to about
7, percent by weight of the superdisintegrant; from about 20 to about 70,
preferably from about 35 to about 45, percent by weight of the dispersing

25 agent; from about 1 to about 10, preferably from about 1.5 to about 3,
percent by weight of the distributing agent; and from about 10 to about 50,
preferably from about 12 to about 20, percent by weight of the binder, all
based on the overall weight of the formulation including one or more
medicaments. A particularly preferred excipient combination comprises

30 about 7 percent by weight of the superdisintegrant, about 40 percent by
weight of the dispersing agent, about 2 percent by weight of the
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1 to about 15 percent by weight of the formulation. Those of ordinary skill
in the art will appreciate that the physical characteristics of the
medicament itself, i.e. its particle size and morphology, will directly
influence its limiting content in the subject formulations. Clearly, there has

30 to be sufficient medicament in the dosage form produced form the subject
formulations to provide a therapeutically effective dosage. While solid
dosage forms can be prepared from the formulations of the present
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GLO%&' () - YXY: | laggtherapeutlcauy appropnate combmations thereof. Specific therapeutnc

agents falling into the foregoing categories include, again without intended

20 limitation, aripiprazole, ibuprofen, aspirin, acetaminophen,

chlorpheniramine maleate, psuedoephedrine, diphenhydramine HCI,

ranitidine, phenylpropanolamine, cimetidine, loperamide, meclizine,

caffeine, entecavir, cefprozil, melatonergic agonists, pravastatin, captopril,

fosinopril, irbesartan, omapatrilat, gatifloxacin and desquinolone and

25 therapeutically appropriate combinations thereof.

As stated above, a decided advantage of the formulation of the
present invention is that it can be dry-granulated into stable, fine granules
that can be directly compressed into pharmaceutically elegant flash-melt

30 oral dosage forms, e.g. tablets, caplets, wafers and the like. Preferably,
the granules for flash-melt dosage forms in accordance with the present
invention are formed in two steps. The process comprises initially forming
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is a preferred apparatus for this step. While a minor portion of the
dispersing agent may be omitted from the intragranulation, it is preferred
that all be incorporated therein. The blended mixture is then compacted
in a conventional roller compactor having an orifice such that the

10 compacts thereof are in the form of ribbons. Alternately, a slugging
process can be used. The compacts from the roller compactor or the
slugs from the slugger are passed through a fine screen, e.g. a 30 mesh
(600 microns) screen, thereby breaking them into granules between about
150 and 400 microns in size. The intragranulation granules thus-prepared

15  are thereafter blended in a suitable mixer with the remaining ingredients,
i.e., superdisintegrant, binder and lubricant, referred to herein as the
extragranulation ingredients, to form a final blend that can be directly
compressed into pharmaceutical dosage forms utilizing conventional
equipment such as a tablet press. Rather than directly compress the final

20 blend upon formation, since it is stable, it can be stored and subsequently
pressed into dosage forms at a later time. It is a decided advantage of the
subject invention that these operations are carried out without the need to
resort to special handling such as taking precautions against any moisture
coming in contact with the ingredients or the granules, and without the use

25 of specially controlled temperature and humidity conditions.

The intragranulation comprises from about 80 to 99, preferably
from about 85 to 95, most preferably about 90, percent by weight of the
final blend. Based on the weight of the final blend, the intragranulation

30 preferably comprises up to about 30 percent by weight, preferably from
about 6 to 20 percent by weight, of the binder, up to about 5 percent by
weight, preferably from about 2 to 4 percent by weight, of the
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broken down to granules and there are no discernible lumps remaining.
Since the medicament is not intimately bound to any of the ingredients of

25 the formulation, it is released within the same time period. The most
outstanding advantage of the subject formulations is that dosage forms
can be manufactured therefrom which are robust and, hence, avoid the
need for specialized unit dose packaging and careful handling during
manufacture or use as is often the case with present dosage forms. The

30 dosage forms prepared from the formulations of the present invention can
be packaged in conventional blister packs or in HDPE bottles.
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as encompassing all of the features of patentable novelty that reside in
the present invention, including all the features and embodiments that
would be treated as equivalents thereof by those skilled in the art to which
10 the invention pertains. The invention is further described with reference to

the following experimental work.

EXAMPLE 1
15 Flash-melt tablets were prepared as follows:
Intragranulation:
Ingredient Percent w/w Mga. per tablet

Xylitol (300) Xylisorb 26 52
Avicel® PH 102 12 24
Calcium Silicate 43.35 86.7
Crospovidone 3 6
Amorphous silica 2 4
Aspartame 2 4
Wild cherry flavor 0.15 0.3
Tartaric acid 2 4
Acesulfame K 2 4
Magnesium stearate 0.25 0.5
Total weight 92.75 185.5
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in a commercial V-blender in geometric proportions for 5 minutes each
until all were added. The magnesium stearate was then added and the
mixture blended for an additional three minutes. The blended formulation

5 was compacted at a pressure of 30-35 kgF/cm?2 in a commercial
compactor equipped with an orifice such that the compacts therefrom are
in the form of ribbons. The ribbons were passed through a 30 mesh (600
microns) screen to form stable granules of about 150 to 400 microns.

10 Extragranulation ingredients:

Ingredient Percent w/iw Mg. per tablet
Intragranulation 92.75 185.5
Avicel® PH 200 3 6
Crospovidone 4 8
Magnesium stearate 0.25 0.5
Total weight 100 200

The intragranulation was placed in the blender and the Avicel® PH

200 and crospovidone added thereto and blended for five minutes. The

15  magnesium stearate was then added and the mixture blended for an
additional three minutes to form the final blend. Tablets compressed
therefrom had a breaking force of 2.3 kP (3.5 SCU) and disintegrated in
10 seconds in 5 ml of water. The final blend formulation demonstrated
excellent flow and was free of other problems such as chipping, capping

20 and sticking. It has been found that utilizing Avicel® PH 102 for the
intragranulation and Avicel® PH 200 for the extragranulation ingredient
enhanced the quality of the resultant tablets.
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Ingredient Percent wiw Mg. per tablet

Xylitol (300) Xylisorb 26 52
Avicel® PH 102 12 24
Calcium Silicate (crystalline,
alpha triclinic) 8885 86.7
Hubersorb 600 NF (amorphous
calcium silicate) 19 20
Crospovidone 3 6
Amorphous silica 2 4
Aspartame 2 4
Wild cherry flavor 0.15 0.3
Tartaric acid 2 4
Acesulfame K 2 4
Magnesium stearate 0.25 05
Total weight 92.75 185.5

The ingredients except for the magnesium stearate were blended
10 in a commercial V-blender in geometric proportions for 5 minutes each
until all were added. The magnesium stearate was added and the mixture
biended for an additional three minutes. The blended formulation was
compacted, and screened to form stable granules in accordance with the
procedure of Example 1.
15
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Extragranulation Ingredients:

Ingredient Percent w/w Mg. per tablet |

Intragranulation 92.75 185.5

Avicel® PH 200 3 6

Crospovidone 4 8

Magnesium stearate 0.25 0.5

Total weight 100 200

The intragranulation was placed in the blender and the Avicel® PH

5 200 and crospovidone added thereto and blended for five minutes. The

magnesium stearate was then added and the mixture blended for an

additional three minutes to form the final blend. Tablets compressed
therefrom had a breaking force of 2.0 kP (3.1 SCU) and disintegrated in
10 seconds in 5 ml of water.

10

EXAMPLE 3

Flash-melt tablets containing aripiprazole, an antischizophrenic

drug, were prepared as follows:

15
intragranulation

ingredient Percent w/w Ma. per tablet

Aripiprazole 15 30

Xylitot (300) Xylisorb 25 50
Avicel® PH 102 6 12
Calcium Silicate 37 74
Crospovidone 3 6
Amorphous silica 2

Aspartame 2

Wild cherry flavor 0.15 0.3
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ingredient Percent w/w Mg. per tablet
Tartaric acid 2 4
Acesulfame K 2 4 |
Magnesium stearate 0.25 0.5 '
Total weight 94.4 188.8

The ingredients except for the magnesium stearate were blended

in a commercial V-blender in geometric proportions for 5 minutes each

until all were added. The magnesium stearate was added and the mixture

5 blended for an additional three minutes. The biended formulation was
compacted, and screened to form stable granules in accordance with the
procedure of Example 1.

Extragranulation Ingredients:
10
Ingredient Percent w/w Ma. per tablet
Intragranulation 94 .4 188.8
Avicel® PH 200 1.1 2.2
Crospovidone 4 8
Magnesium stearate 0.5 1
Total weight 100 200
The intragranulation was placed in the blender and the Avicel® PH
200 and crospovidone added thereto and biended for five minutes. The
magnesium stearate was then added and the mixture blended for an
15  additional three minutes to form the final blend. Tablets compressed
therefrom had a breaking force of 2.0 kP (3.1 SCU) and disintegrated in
10 seconds in 5 ml of water.
EXAMPLE 4
20

Flash-melt tablets containing aripiprazole were prepared as follows:



- 109%& () -
- 109%& () -

O UxVxWk#yyydC,

- 109%& () -
109%.L& ()-~ 10%.L& ()-
109 L& ()-~ 10%L& ()-1'
xJXOkhL, » 10%.L& ()-" 10%.L& ()-"

-109%& () -

A 10%.L sf1098& () -

-109%& ()- -109&' ()- -109%& ()-'
- 109K () - VWWWWWWWWMAX X:
| 1094 L& ()-2101010wWxxXxxxxxj J*N 10%.L& ()-"

N 10% L& ()-"N 109 L& ()-N 10%.L& ()-xx1x6X: X;
1N 10%.L& ()-~ 10%L& ()-™ 10%L& ()-'

Q,109& ()- °,10%C& ()-~ 109%L& ()-'

10% L& ()-yyyzzz"zaE ™ 10%L V' 10%%& ()=-[9-
109%& ()-"2"'z-z.z=zAzEzeE, * 10%.L

VI 10988 ()-[ V! 1098& ()-[ V! 1098& () - [

VI 1098& () -[ VI 109%8& () -[ V! 1098& () -["
VI 1098& () - [ V! 1@ &ranutdtibaFz SzUzWe XzkzozhL, VI 109%$& () -[ V! 1098& () -["

VI 1098& ()-[ V! 1098& ()-[ VI 109%8& ()-["

VI 1098& () -[ V1 109%6& ()-[ V! 10988 ()-["

VI 10988 ()-[zQ
7f1098& ()- S,
109& ()-k 10%

10

wwwwwwe G, 6 - 109&' () -

-10% ~ 109%.L& ()-~

AN

0zqzrzzzzzzeG V! 109%& ()-["

(1T PTO RISEEWATV! T0STOSTOS e ERWRE () - MELBUREH
0 A ONEN& () L SPXH Ul T eAS _10%&' () -k
' QyipRrazpg ()-k 3 s10p& ()- 0-30%& ()-|||[1[]]hL,i4
Xylitol (300) Xylisorb 27 54 I
Avicel® PH 102 12 24
Calcium Silicate 42 84
Crospovidone 3 6
Amorphous silica 2 4
Aspartame 2 4
Wild cherry flavor 0.15 0.3
Tartaric acid 2 4
Acesulfame K 2 4
Magnesium stearate 0.25 0.5
Total weight 92.9 185.8

The ingredients except for the magnesium stearate were blended

in a commercial V-blender in geometric proportions for 5 minutes each

until all were added. The magnesium stearate was added and the mixture

blended for an additional three minutes. The blended formulation was

compacted, and screened to form stable granules in accordance with the

procedure of Exampie 1.

Extragranulation Ingredients:

Ingredient Percent wiw Ma. per tablet
Intragranutation 92.9 185.8
Avicel® PH 200 2.6 5.2
Crospovidone 4 8
Magnesium stearate 0.5 1
Total weight 100 200




109 ()-k 109 ()-k' 109 ()-k 109& ()-k 10%& ()-k' |||]]]||eG+4
109& () - k' 109 ()-k 109 ()-k 109 ()-K' 1098 ()-k||||}}}eE+4
109& ()- 109 ()-k 109 ()-k 109 ()-k' - 109 ()-K

109 ()-k}}III})}-1hl, 4 109& ()-k 10%& ()-K' 109 ()-k 109 ()-k

109 ()-k' -}/ I0}E}L}PYQ }eGHa

-20 -

The intragranulation was placed in the blender and the Avicel® PH
200 and crospovidone added thereto and blended for five minutes. The
magnesium stearate was then added and the mixture blended for an
additional three minutes to form the final blend. Tablets compressed
5 therefrom had a breaking force of 2.3 kP (3.5 SCU) and disintegrated in
10 seconds in 5 ml of water.

EXAMPLE 5

10 Flash-melt tablets can be prepared containing the antiviral

medicament entecavir as follows:

Intragranulation:

Ingredient Percent w/w Maq. per tablet
Entecavir 1 2
Xylitol (300) Xylisorb 26 52
Avicel® PH 102 10 20
Calcium Silicate 45 90
Crospovidone 4 8
Amorphous silica 2. 4
Aspartame 2 4
Wild cherry flavor 0.25 0.5
Tartaric acid 2 4
Acesulfame K 2, 4
Magnesium stearate 0.25 0.5
Total weight 94.5 189

15
The ingredients except for the magnesium stearate were blended
in a commercial V-blender in geometric proportions for 5 minutes each
until all were added. The magnesium stearate was added and the mixture
blended for an additional three minutes. The blended formulation was
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compacted, and screened to form stable granules in accordance with the

procedure of Example 1.

Extragranulation [ngredients:

5
Ingredient Percentw/w | Mag. pertablet |
Intragranulation 94.5 189
Avicel® PH 200 2 4
Crospovidone 3 6
Magnesium stearate 0.5 1
Total weight 100 200

The intragranulation was placed in the blender and the Avicel® PH

200 and crospovidone added thereto and blended for five minutes. The
magnesium stearate was then added and the mixture blended for an

10  additional three minutes to form the final blend. Tablets compressed
therefrom had a breaking force of 2.3 kP (3.5 SCU) and disintegrated in
10 seconds in 5 ml of water. The percent w/w/ ratios taught in this
example can also be used to formulate a suitable formulation of the
present invention comprising 0.1 mg of entecavir per unit dose.

15
EXAMPLE 6
Flash-melt tablets can be prepared containing the antibiotic
medicament cefprozil as follows:
20

Intragranulation:

ingredient Percent w/w Maq. per tablet
Cefzil 25 125
Xylitol (300) Xylisorb 17 85
Avicel® PH 102 6 30
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Crospovidone 3 15
Amorphous silica 2. 10 |
Aspartame 2 10 i
Wild cherry flavor 0.25 1.25 |
Tartaric acid 2 10
Acesulfame K 2 10
Magnesium stearate 0.25 1.25
Total weight 94.5 472.5

Blend the ingredients except for the magnesium stearate in a
commercial V-blender in geometric proportions for 5 minutes each until all
are added. Then add the magnesium stearate to the mixture prepared

5 and mix for an additional three minutes. Then compact the biended
formulation, and screen to form stable granules in accordance with the

procedure of Example 1.

Extragranulation Ingredients:

10
Ingredient Percent w/w Mg. per tablet
Intragranulation 94.5 472.5
Avicel® PH 200 2 10
Crospovidone 3 15
Magnesium stearate 0.5 2.5
Total weight 100 500

Place the intragranulation in the blender and add the Avicel® PH
200 and crospovidone thereto and blend for five minutes. Then add
magnesium stearate to the mixture and blend for an additional three
15  minutes to form the final blend. Compress tablets therefrom to have a
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seconds or less in 5 ml of water.

EXAMPLE 7
5
Flash-melt tablets can be prepared containing the antihypertensive
medicament irbesartan as follows:
Intragranulation:
10
Ingredient Percent w/w Ma. per tablet |
Irbesartan 25 125
Xylitol (300) Xylisorb 17 85
Avicel® PH 102 6. 30
Calcium Silicate 35 175
Crospovidone 3 15
Amorphous silica 2 10
Aspartame 2 10
Wild cherry flavor 0.25 1.25
Tartaric acid 2 10
Acesulfame K 2 10
Magnesium stearate 0.25 1.25
Total weight 94.5 472.5

Blend the ingredients except for the magnesium stearate in a
commercial V-blender in geometric proportions for 5 minutes each until all
are added. Then add the magnesium stearate to the mixture prepared

15 and mix for an additional three minutes. Then compact the blended
formulation, and screen to form stable granules in acgordance with the

procedure of Example 1.
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Ingredient Percent w/w Mq. per tablet
Intragranulation 94.5 472.5
Avicel® PH 20 2 10
Crospovidone 3 15
Magnesium stearate 0.5 2.5
Total weight 100 500

Place the intragranulation in the blender and add the Avicel® PH

5 200 and crospovidone thereto and blend for five minutes. Then add

magnesium stearate to the mixture and blend for an additional three

minutes to form the final blend. Compress tablets therefrom to have a
breaking force of 2.5 kP (3.8 SCU) and a disintegration time of 10

seconds or less in 5 mi of water.
10

Example 8

Flash-melt tablets can be prepared containing the quinolone

antibiotic, des-Quinolone as follows:

15  Intragranulation:

Ingredient Percent w/w Mag. per tablet
des-Quinolone 20.0 100
Xylitol (300) Xylisorb 22.0 110
Avicel® PH 102 6.0 30
Calcium Silicate 35.0 175
Crospovidone 3.0 15
Amorphous silica 2.0 10
Aspartame 2.0 10
Wild cherry flavor 0.25 1.25
Tartaric acid 2.0 10
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Ingredient Percent wiw | Mg. per tablet |
Acesulfame K 2.0 10 |
Magnesium starate 0.25 1.25
Total weight 94.5 472.5 |

Blend the ingredients except for the magnesium stearate in a
commercial V-blender in geometric proportions for 5 minutes each until all
are added. Then add the magnesium stearate to the mixture prepared
and mix for an additional three minutes. Then compact the blended
formulation, and screen to form stable granules in accordance with the
procedure of Example 1.

Extragranulation Ingredients:

Ingredient Percent wiw | Mg. per tablet
Intragranulation 94.5 472.5
Avicel® PH 200 2.0 10.0
Crospovidone 3.0 15.0
Magnesium stearate 0.5 2.5
Total weight 100 500

Place the intragranulation in the blender and add the Avicel® PH
200 and crospovidone thereto and blend for five minutes. Then add
magnesium stearate to the mixture and blend for an additional three
minutes to form the final blend. Compress tablets therefrom to have a
breaking force of 2.5 kP (3.8 SCU) and a disintegration time of 10
seconds or less in 5 ml of water.
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Ingredient Percent w/w Mg. per tablet

Gatifloxacin:stearic acid co-
precipitate 33.3 166.7
Xylitol (300) Xylisorb 11.7 58.5
Avicel® PH 102 6.0 30
Calcium Silicate 32.0 160
Crospovidone 3.0 15
Amorphous silica 2.0 10
Aspartame 2.0 10
Wild cherry flavor 0.25 1.23
Tartaric acid 2.0 10
Acesulfame K 2.0 10
Magnesium stearate 0.25 1.25
Total weight 94.5 472.5

10 Blend the ingredients except for the magnesium stearate in a

commercial V-blender in geometric proportions for 5 minutes each until all
are added. Then add the magnesium stearate to the mixture prepared
and mix for an additional three minutes. Then compact the blended
formulation, and screen to form stable granules in accordance with the

15  procedure of Example 1.
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Intragranulation 94.5 472.5
Avicel® PH 200 2.0 10.0
Crospovidone 3.0 15.0
Magnesium stearate 0.5 25
Total weight 100 500

Place the intragranulation in the blender and add the Avicel® PH
5 200 and crospovidone thereto and blend for five minutes. Then add
magnesium stearate to the mixture and tlend for an additional three
minutes to form the final blend. Compress tablets therefrom to have a
breaking force of 2.5 kP (3.8 SCU) and a disintegration time of 10
seconds or fess in 5 ml of water.
10
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