WO 2007/118063PCIMS2007/06.5829 FAST RELEASE PARACETAMOL TABLETS The

present inventpg Jgjaigste pPharmaceutical compositions containing Nacegyl;psasipopiagsol,
known by the generic names paracetamol, acetaminophen and .A.P.AP (hereinafter referred

to as paracetamol). In particular, thednveniandelatasio.animmggiaie release, fast-acting
paracetamol formulation containing calcium carbonate. Paracetamol is a commonly used
analgesic and antipyretic drug that has been. 10available in many countries for more than 40
years. A wealth of exJOfRSTHIBNAY S EMNSH s Tharmtseusien dempentipyr etietzindanalgesic
for mild to mogleraie Rai saiehHBIACRIANEY, BAYAHIRRISIM DB CeHRTIESQMinophen and
non-prescription over-the-counter sale in conventional liquid, suppository, capsule, It)ablet and
caplet dosage forﬁg‘f‘géﬁﬁﬁﬂ@&ﬁﬁd‘é@ﬁ@ﬂ Brasairestamelinl Bret iRy as, eyinyensiqn pritey to
capsule, 15rate ohflitgnabiaas piiescanctabset phrbaimaciegital ctbhtyiniayaannfrom
patient to patient 'c:Or'Beﬁ(a mple it has been shown that absorption of paracetamol in tablet form
is greatly affected By 06d"and that minimum therapeutic concentrations of paracetamol are
not always reached, Whiateoultihavenmptibatkeds fetepsinare ieftipysain dpatientsatIiding & M
ota), Current i edical SRR BLIANA Htelibivad Yoas, ANEHMAT MR BARLe
been made to improve the rate 6f onset of activity, for example, by the provision of soluble
tablets, such as tif668lishas Hineteo Aandad ainmeies ahé malgasiofOnté taimsduhteaiiists have

been shown to hayga fasiatdaia.plakanmpion Rygneaiad.t slalodeGlinibDanage! S6:

141-143, 2000) and a faster onset of analgesic action compared to conventional paracetamol
tablets (Moeller PEOU{SSH e PSRRI Hatd Frorsrioopmsulsolvlsbrnshrapies dosness are
not always converieft.asdheyihaigtoie sisselvesiinatenpranicadminisiRtienapsdile,
moreover palrgl.cel'g mo{l-&‘ontﬁ)inin .soluti%ns are gj%palataile.to some patients. Fﬁ_rtherm,ore
many soluble’tablets 31<E e g 2RSS PL BAITRA BRI RS i 18h VAR Hom patient
30appropriate for mgetiamll Patenatsp foit éxabepiesinpatigntsthaitaedpaxestnioicd sbtitim
diet. An alternat I C r rapidly absarbed form of paracetamol, is
available comme:{é:{igﬂ%lgi t ei%r@ﬁcgggt%cﬁ%bv% %Z%I%ek%bﬁ%gﬁ rg%grg eotfqb?g%c }%ﬁg{r’;‘lr(\nelfyog]anadol
A.ctifasiO. Howebeiegstansolalionetabieyarsectom phisescauldi@ve implications for pain relief in
2007/118063PCT{IS200LAAG5RAS a1ge Amounhefsadiem Ricarhonala ARreRvRfifis ablet
is of a large size and some patients experience difficulties in swallowing the tablet.
Consequent%pthe}@“re?rﬂ%%s a need for improved. formulations; ideally, such formulations

would offer one or mavesf ihedptiawindadvantrge smpiovefastraissobHiendprefiasessting in

improved absorption kinetjcs, irrespective of dietary state of the patient; demonstrate less
variable absorptioerfaf%%ﬁﬁqg'e%é’é% ésﬁ%ﬂleo&gorg%jﬁtv%ﬁg/ sisfagdhose aval?abi?ec‘gﬂﬁé%ﬁ’éa]fl&
long-tenu use e.gui@ér thaybede@imedd\SusetshthatiautfeedOfhommahrionie dlfhgssrardivho
may require pain fglief op ; ﬁg:l;{ Qgﬁif; IV bg i by users restricted.sodium
or potassium diet; v.s%fforz(t ceonvenlegr(]%’e c“? g ES%V% é(\%vh%% éty?ngﬁdsllr?g’ k?glirﬁog 0 &aagffar?%ﬁ

tablet size aftl ea@iFtbdwatleosisigtiorotierna phévetehtend pribletiony telristsstyteniier PL.

stability; and 15vig) he peanemieakigImMansiaciiges @iy PR SHHIGISHHY RIS AR ARGy s
capable of wﬂhstandmg,packaﬁlnga, spnl‘?bpln .and handling operations. It is an object of the
\

present invention $PBFBRES PN OTis tsplRingtioTRRSTREFFOVer
provides a fast rejpase:stablepataiegiasiolons aaMppsiioN CHVHSIPLipRkaeiaRsah&alcium
carbonate, at least one hindin enf 20and at least one disintegrating agent: in the form of a
granulate. A fas??gﬁg’ééki%%’@ 5 8I°88Fﬁlﬁl(§7§ﬁ?b?ﬁv§&%8 8ﬂ$§"[% W@‘%ﬂf@ﬁeﬁ&ﬁdcﬁgiﬁrt%@?étes
and dissolve¥) rapighranprthie Stonsadhadipasctosidoilitatenfasimpatnpttnofparaceiariatdnto the
circulatory system gig{np&{ 0Ses herein, "fast release" means wherein at least 60% e.g. at

least 70%, e.g. at f)east 80%, e.g. at least 90%, of the paracetamol has dissolved from the
composition at 180 sesbfiisnaiévddrsagirfednohaterdissessdomidstirignvesthidndeScribed

herein. This diss%’dﬁ%@tiﬁﬁﬁpﬂ N&iaod willzes g SAMR sandiiansias, wasd indedmeindor
disclosed in WO 02/100391, namgl})éa 1TSéPFﬁ%ad e apparatus rotating at 30 rpm, employing

900rral of 0.05M Eitidapanely Bangdal fistfisifontneaisaihismeligh irstrssgesppasstetamol

] =



WO 2007/118063PCT,U82007/065829 invention. Paracetamol release rate has been
determined fogg REHPRHEAS commercially available paracetamol products gigfeilddedange
from about 12% to about 32%, as determined at 180 seconds by the dissolution testing
method described#ig¢einowd vésedien bsigreoserm pdsittorcatvetaihe todhelimgesitonnd some
comprising a 5rel%§§&{§g§ﬂ1@%@ QEDAIRs IGRIGHRAIRE flomicant increase in the release

rate, and hence absorption rate of paracetamol, compared to the commercially available

paracetamol product§ 88 Bentb sl Featasereid fataprevad rawrdicahitdsa bompbsition,

when suitably pagkageritssleblel UfrsterraR tMorfesfamliRRaapdiianaglstemperature and
humidity 10for a period of time, ﬁ;ita%or at least a number of months. In one aspect, a

pharmaceutical compdsitiot SEHHESTAVERAGHAEIS deReinmin Jrmeved 2o B Higetiss:
commercially viable produciriayéotve shiek fetaf atdeastteightean months, typically two to
three years, including. a disgolution rate that. dpoes not adversely.deteriorate on stqragge.
Stability and sheltifd dete, SomQuRtia(s B 5?%%%%Gﬁ%%rf%%céj‘gg‘?ﬁ%f/eﬁ%%éé?e%| eﬂcF'tI)ly
carrying out "real time" storaggestaibility trials under ambient. conditions, or alternatively may

be predicted from sheytterg.agaeleraied sialilivwaly, ACePHARG SlaPIMIiRIR S %1ffer

common practice in the pharmaceutical induatly and are an important and recognize

indicator of d8mmercial viabifiy dirapy Bloess prbyihRewytrearisrpsinaatn o dedeessed

stability test used. hekejn inyolvessHatPEs2BiNaRb3FERHIRAl SamPAstieRsinANIRReEN Petri
dish under stressed canditions of temperature, e.g. 40C t 2C and relative humidity (RH), e.g.
75% RH 5% RH, for & elatﬂf%‘r o FOPEFEPET ﬂﬁé‘@?&%@‘&%%‘ﬂ‘ﬂ%ﬁéf’%ﬁﬁw days,
and then applying the dissahiersitestigemsetbad iticdgtermine paracetamol release rate i.e.
percentage paraceta{,n |diSSO\|,\1/&daatr 015311(% ts(%c%rclgsfh@ %%Irg)t(gsiti% gcgotr%iﬁll j[% rt1 e invention
is considered sufficiently StAblE S0 ds warrant a Shelt fife of At least glg%%een months when the
paracetamollfelease vate frosrechrocompsitionfztudatardinedbvithdyaobetesatedtstability test
used herein, remains at leash 3% i RlGAR A S B UEAT P8 KEIRATED ALARD..

seconds. Accordingly one aspect of the invention provides a phanaceutical composition

30comprising paracetiaindl obitel dhikaprsaaiE VAt ioade pésH AyEroyRd Bredatiohe

disintegrating agent, @selaifRel abtacRMPANRMEIR ihastauret aarnalietans wherein at
least 60% of the paracetamol is released from the composition at 180 seconds as determined
by a dissolution nfQIABF R CRMPEERE P HamAleAlSHEPLRIROYE ot least one binding agent
2007/118063P C Tdhi52 024066 dRhretatiing ags0 itpi; fmplddngaad@aml of 0,05MHCI,
following storage of tRefac,i?geli%osition fO{‘ te(r)1l gglyrlls(i)nltaor}l% en ietrti qliI;ShI?tﬁ ' cdzct anq
75%R.H at.5% Relative umléslf’ypfﬁalg‘f. e granu ate may oplf%r?a )? & combined with one or
more suitable Sexardgtiasmias cundpoinehesstsadl bread édifreditre dmbitecrmiomif desagefoim,

a pharmaceutical ey oSN ARG IAYENHAN, IS ARG M afg swalow.form %ﬁ&%ﬂltﬁ%% o

intended to he swallowed whole and is not dess#gned to be dispersed in the mouth or disso

or suspended in WAtaE S8t 38 dRTinieBattdrsht Bre einbidai @AY 1! BsrRpEsriBnakhie the
form cr>]f a tatds;, _i-@ils%ﬁ)@!@liﬂﬂl’ﬁt@@&{m'ﬁhbﬁtISﬁfﬂé 'I'lt@@f%_ﬁ&s,lé)é&@%l ﬁf&é}%ﬁﬁhé@iss%ﬁmﬁts Slf
any shape, and includes caplets, which are tablets having a capsule shape. Suitably a tablet
according to the iﬁ??gﬂﬁé’ﬁe?é%’é?o‘iﬁm%gelbm@% ﬁﬁl‘ﬁl H@é%ﬂigf%l-ieé@.g?%]i’@ IRl HRCSHSts are
compressed to a baidiness afised G0the ypitaklydisapietsia@ CoMPie3sechimalhaldse gadaic
10-16k.P. A tablet according tq.the inyention may be ted d ay be
15formulated as a ngﬁglgsé%tgdg arfi?,ﬁolprélé %m%%ﬂl%/se%%%ﬂaﬁ%é&é}.&ﬁl a?}zgr],tda I%%/.t% bilayer
tablet may have idéﬂﬁﬁhéﬂ?lsmﬁﬁmr_m aﬂiﬂ@xglnpwmmmﬁpymmhl Kigesr ofdtireltabtetned at
Alternative ugyt dosaag BIRSERIRLORSAICAHSh SIMHRORdMIRINOE S ERPG Ah SRR

For example a composition according to the invention may be in the form 200f a capsule, or a
powder suitably pRRAGEQIA -Firidkisinenragratedibrpiack seleraces diaIsRPtHagdaratoh
testing method desyyieshlisrrids anrie d @haR fRRANACEK sl CRMPSIHOM RN to
the invention when the composition is in a_unit dosage form such as a swallow tablet, a

powder preparatiGhi‘? SEERGECRNAIBE UM MST ST iR Ih AT IPRS RS SHIEH LT ritRe
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admixed with the granulate is referred to as "extragranular” or an "extragranular component".
The granulateyggmprisggdaracetamol, calcium carbonate, a binding agens@h3o07/065829
disintegrating agent and optionally one or more other pharmaceutically 5 acceptable
intrawaxmlar comipuergions. Tiradettraghsaiedss wonhps hemtdaisayivohiprisewnzioefmore
additional ingredigpts,lacluding, BytiobinLed 19 ArERcs Sne A LiMeRt e AlgL Ea kANt

dye, sweetening agent or a mixture thereof. The granulate so formed provides an intimate

admixture of a coAtBIHaHoN &F datsradnsata AR ssraydhbr the Hesebetigntisvine Bethrstdescribed

pharmaceutically pgegptalied@QostiagadbaamreesaisLlthe camnRsitiMbsisiEl any
pharmaceutically a ceptablegiréﬂredient e.g. a diluent, flavor, sweetening agent, glidant,

lubricant, antPadHEHASE AFRECHTE AJBRe ARt SKIiSASIguESrIL RCTsss BHARE Gt Mt tive
agent; to form a rhasteablefdolt isi¢etpgrizashibatihe sams ihg ek ¢y beapserent both
as an intragranula%%nd as an e?(tretlg{art]%ar component. The master blend may be
15compressed infS"& efg?éooPr[ﬂ edinto ga'psules, in one embodiment, the granulate is
formed by a wet grafisiapiongses bessniveidi parasetaroh ibawixeposithno thiemisinggriamilar
components inclugj Ci indi ISl | I
suitable granulatgl?dgn%gﬁﬁ ig %%%v%rjgel? %@ﬁ%&%&%%@ﬁ%ﬁgﬁﬁgﬁe{%ﬁgé%e%ﬁﬁéﬁ(rﬁet}is

added and mkedfonaneiedghRwitbIisbpSWab B AGUTRES prowssksallawacth®ssévider blend
to become wet ang iehagalame BRI IR b SR HESHhad BHesRatyeeMPRAINE Mrdh8e a

binding agent or a second bindjngieagent may be dissolved or dispersed in the water or
suitable solvent. PREVSERINIR fradnehdring? shelidirodatilash siehiananontip tharcally
generally milled afeb setarRedd6, ahiaidigranideswith atdesited paidiclevsizel disidbotionoin
another embodiment, the granulate js f d by a fluidized. bed granulatjon process in which
the paracetamol, Sggféﬁ? msgaa%rlq{c%)%g éi ) %l%gl&% %eg%ﬁlg%o Hfgﬁt)]tkéaé??a fﬁld lc%q nt glhcc% arlrrﬂ%yc?t%er
desired intragrandlemonyddyantsyare dididizeddimed itui_dgbet&hiﬁtyrta'ab tinder spriziyed with water
or suitable solvent, JAjeaelgtanHles a9 (B ed Acsdiiag s0and G nen denRia

. 30 lygpiled and
screened to obtain granules with a desired particle size distribution..  In another embodiment
spray granulationtféliségaiemtetetibiity iganurateporrarects ol din Hinedetirabifibning

granules. In a sprayigranulatisHeRakaliRRo Ml 2L 80BRR G (:48 208H(R6849 hieen
paracetamol, calcium carbonate, binding a%%r/\t, disinte ratirég gflgent and other desired
1

intragranular comPEHBALS i Sosprlaban: inhvater grisditth HEcEARCeL Epahs siging
sprayed usirg antatgihizendetnaispiayadtien, Thendrepl @isis digenetatedehy dnemttinizer are
dried to form granules, which are, th enera illed and scregned to in.gr ith a
desired. particle sr}ﬁ%%pgfé%ﬂﬁi%hﬁé ﬁ\%%t%nagﬁw%?%%d}bu |%éﬁt%é?'gb%%’%%%ﬁe%sed
as a method for manlafaciyrehoft threioptar titates. wieredasury blerrd witpbltatsotdasiol podlbim.
carbonate, binding,agery apddisiiggr ARGAERbAN ARk ANSSARSkeC IRAARMIAT.

components are forced through a pair of rollers held tinder high. pressure, thereby 10
compacting the péfieraratshpacsBolohit e pild) shends- wh kinarsitiosrrererERalp Hhilled
and screenegkto oRigimEaRs ity s desiset Rarticlsosize diskibuiern Smalkameualm etn
water can be sprayed on to the powder blend prior to feeding in to the rollers to enhance the
binding propemeg%?r*fh%wﬁ@?éﬁ?enﬁ@?ﬁt%mgl5?&?@&%&%%#815}%ﬁfggvgalma?ﬁ&aww B the
ge<ululation processgsdeseribidyaas beddithen, Ioproveadesit6hta ialklats 0%Anather
aspect of the invelrgjglisgrw%o%/gggsseg Drpgess 385 Sthe preparation of a pharmaceutical
composition. This process comprises preparing a granulate as described above, and
optionally admixing thegrdimglatensitbpesiy Hthemsesiedpextidgranbianecvipahermtodidion a
master blend, The granulate ot the-masiachisnd s0may pe.flledinia sapsles: Aliematively

the master blend may be compressed into tablets. A pharmaceutical composition according

to the invention cORfFHEBLHIHS AeRaRH YGRS B CABDarRAL db thsare ¢l stmulste, and

paracetamol presgmtiskiamadi by it ielafivalydigh soapasedrivmthe ameeskehathed
components present in the 25composition, and typical%mpris,es at least 60,0% by weight of

the composition. EFPBISAT SRS B disselatienmectiod vt Bl addle aapqratus
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10 comprises, as an extrag-,rimular component, paracetamol in an amount ranging from
about 0.1% to\elgt- Q8% by weight of the intragramilar paracetamol amQupt thersiRss,
pharmaceutical composition according to the invention comprises paracetamol and calcium
carbonate in additiowtiogcthEl mompoplenisg Peiatefdi6M G h dsiiorisgloataifithg calcium
carbonate have preyigusiy.pean descrbed o ihesit «dcrsieg.todniieg-Kingdom.patent
publication GB 2 103087 (Bristol-Myers), the rate of absorption of paracetamol into the
bloodstream, as nB@é’f‘éiYFeH‘W‘iﬁé ®REpan be increased if the paracetamol is co-administered
with a dose of an antagidsthaiifalsin heisangeyRTBheMBME tahaubA200me with a

preferred range being from 20 about 400mg to about 1000mg and the optimum range being

from about 450m§BASHBHBSOrRPERS 351114l 5 Fsilrdrieirar st il raubdoman & EBsbrption
rate, in the range pifafrhac3ifioalapmiraBiied e the ditionvaldeh atsampanies e formulation
administration of osjtio f the inyentign (therein). Example one of GB 2 103 087
octribon o ol BERER ( petenenhele itk CRERaNS fe Soact i
calcium 25 carbomethpdmw ma&ynmdcﬂ izamlat_an@t@htdhdlmimwdaye{.lif lbactatleidsnent
prupared by forming &SI RIS ANIERSDY Jhe RarRCPIANTI WD SEIPCIRLr o

excipients, and forming a second layer lending the calcium carbonate and magnesium

carbonate with covfedtbgedindnel uiesriabitinhof Wit sbenehphiadudssaegiet thdifhstralpbldisto a

tablet punch, feedﬁﬁ@iﬂ?-attigp&ﬁggﬂagel.aﬁﬁftﬁﬂ&i dhaficampraasinaibe30apmingdAVRE 19
form a two layered tablet

et. According to Shijue eta! (Shijue, L. et al,Y iyao Gorigy-e %
P21-25 (1984)), thd4darfdAlor LliE ﬂslafn@egléot%h@%mmﬁsm%%bmﬁm lets
may increase dissaikiomygfithieyiablets: ihecehiprvaseent elieti-ef éaloiuskparbonate being
reported WO 20071%89?§PCT/(}JS%0 710658t29 as the ma'o(rl mechaqis f&)r imqérloving the
dissolution. However %c%r%cﬁg& %%e}%%f%vg?fﬂ%%aﬁ'l S"8re hot distioged andcdlicium
carbonate isldisclésetiiagdeirghatdeechtexteriiadiyste thatfeyrnidficrss. AdthdingtetXidzhi et
a/ (Xitulil et al, Chjp |.of tical: iti f
calcium carbona’?g?ﬁf(?v% iﬁ%ﬁ%%%%ggﬁ{@%&:’o%%ﬁgel uﬁ@%ﬁtgﬁg %(%@gétgh{ﬁ %%%Sﬁ%%)?
paracetamol tablefs itbigtaccelerate their disintegration or dissolution and increase

bioavailability. Howevgrdeitherthesosppasitiondetailsofiibedaligts mfhﬁmﬂ@ga;ﬁerbp{hwe
calcium carbonate in the tablets are disclosed. 10WO 98/38983 (SmithKline Beecham)
reports that a tablEV6HEIhstiE FHRRIESGARASTHAR AL B M ARRiBN B8 dndnbsithitoiRate
and paracetamol, sfhespiu ) epapacatammlals ppasepetnian apokricd atdedsk gedkingcand the
weight ratio of bicarbonate to, paracetamol is at 0.74 t ives a statistically significant
mprovement in iAo STl SOCr 2t SO oo Er Aty Tohvauble
paracetamol tablat@mmﬂﬁgih@w_daiﬁmb@cambbngt_e.thdﬂmptioue?vhemtlwaemmyiaedS\hhen
i o e s e AaeRaAl I 3 SRIA0RaR IR AL BRI

levels. WO 98/38983 (SmithKline Beecham) describes in Comparative Exam

plhuknaceutical cBpKisHinedritrennihsr @ unoEtionte itareoEe A kipY 50D HEGIEEd,
paracetamoband 3,¢bmg eglaiem Gayhenata (3ihe RN CthSAMRANaYNAS aEmiyatad.as a

granule and then omPressed into a_tablet. in a higstudy reported therein, conducted in fasted
volunteers, the AYEH P B YL MREUEBRO B B RTINS BB SHTTAF e P45
mg.tnint for and 176ugmaiadsifprisabieisqondadt gnsoaiun dicarb anaieamithid aptagitbunt

component. Such blet is.not a "fast release”.t bég:,with nly 28% of the paracetamo
content of the tabfgt %\%ﬁt&f&s&ﬁ‘(/e&%?’f sag%c%ic’ s&, a%fs?%{gilé%ﬁ%)lrt\eeddbsﬁ Rlélg |§§§fﬁ%gﬁetllmd

resting method dessrbedl hergin.  According to Grattan et al, (Grattan T. et al, Eur J Pharm
Biopharm. 4343): 225,228, 2000HRARCSIAMA! £ RAUPOSEOMRR NG A LEHAG D ted and

component wherein the 30 antacid is 400mg or 630mg sodium bicarbonate, show an
increased rate of AF5EPEHEAISHAREbEARRRIT SIS 1B EDAGCHIISARS. P aRIcaBPABS tatilets
containing no antagiginddateridealibyplniests, ThepuherssHageshiidicths effeshof

sodium bicarbonate on paracetamol absorption may be dose dependent. WO

2007/11806317e EIAES 08 PIaBERIE\RRES o M B L IR e Bas dh &gt l9des a

-4 .



301t has now been found surprisingly that when tablets are formed from a granulate in which
paracetamol apd calcilim Garbonate are combined intragranularly in the p%ﬁﬂgﬁ)@ﬁﬁgg' ding
agent and. a disintegrating agent according to the invention, the dissolution rate Is significantly
enhanced over cofiveagionakparace tametalbletscoMEp 2007 MHEBO6 IRARPLISROMELB65829
containing no calui e amie plisheRRGRIENIISAG% seRiaeallecied anrsigrace. I
comparison when calcium carbonate Is present extragramilarly (and not intragranularly), the
dissolution rate of‘pamREEMOl eraatds cignifites meyeoriasiotaepcivaseitemaevabialiagnd

unacceptable phagpacokineiicsichMuAd AR IUMA AR S U PMAD HISIR SHIAILy
variable pharmacohnetics would he unlikely to meet with regulatory approval and so would.

not be viable for cRitfNERSARTARGHY I RHMEPRA D elG BEARABYAR) RPN SORP ER cium
carbonate, when ysed:icaghathtib@ailyngrdatimatechdimix butenyiithipaiacel proedsappears to
contribute to the dé'jiﬁ]tegra 'gn prqgess, r@ulting in the fru mation of fin%
paracetamol-cont&iHHY ‘ﬂ)ﬁ PR RO R B VS LHHN R B RFSRIA NS BFEREsolution. This
contribution may be dike tpaaltratiofioahtideptoydidedynanmcs cfdyastic: ifidcatdbieation of
fluid/composition interf i in.part by the effervescence produced by the reaction of
cabonate fons Wiy e A PR I 4P
facilitate the l‘arm@eitm_gmlallhpmwen@ug qfetba@t_ar{n@iltismsi;fenétb ATiH nh\ar;pwmﬁmﬂnsmso_
believed to enhange diss@lution i RACEIAMAL. ﬁé%&[‘é%%&ﬁﬂl%ﬁt?@iﬁﬁﬁ?lﬁﬁﬂc@ﬁﬁ%@fﬂg

to the invention comprises calcium carbonate as the sole carbonate component, although

other carbonates 3HR4TRE AL 87 aPBHIRIid o iR B AL REREGF P aRive agent;

bicarbonate, are netrexsdre@renidediheydemaidatversalnipact damthayalepaadateo
paracetamol. Accordin I%éin O‘%i embhodiment 20a composition may. com trisal?,]a]crﬁliother
Carbonate(s) in art XA EERE 5B Byl BYEREREBm MBS RO RATIANES o
pal-dole sizeland gragesehdalcitabictasbGtiadermoeaouimercially available, including directly
compressible calcium.c . - inl ium carb recipitated. .
calcium carbonate, z:]l:ﬁn 0 \;E\)/%ﬁl: 52}@%%I?§§§§§1?%I§l§ggﬁ%%y Q‘.’F]&(;%%é%%%cﬁpgg&ss Wherein
pharmaceutical caipesiion. &otsrdinghotive invesiioracappisesta ioirdroemeivicalcium
carbonate relativeciorhif RaracRimaLSRARIRN- JRipkde i ackie e IngiRsRei R ab el ianlet

size, high paracetamol content and fast dissolution rate, the ratio of paracetamol to calcium
carbonate in the ghaFefatqads YatsH c4RIBHRUE0TROFRTABDER 4Bt MigMET isadhsdianth Bived

embodimentin thehtaogeh fyontiadewod:QirbRite. aleub3L: 18wtk psviterbrEa W Bedohd to
about 25.0: 1.0; in an aI&ernatiYe embodiment fronl about 5.0: 1.0 for e%mple fqu gb%ut 5.0:
i3 S X

1.0 to about 30.0: 150 ¥r RERFEBYSLT'E 8- PTEABLEY 25 82 0B WS AB ST S b 108 Ut
15.0:1.0; in WO 20921 8063RCETGR0OMDEEBBealivtierdmbiisdimentritbrmabout 8.0:110

to about 10.0: L0, A& Lrher AmAeUenL e ARaU G 05 QR Ahou 1B Pyl an

alternative aspect a higher amount of calcium carbonate may be used €.g. wherein the weight
ratio of paracetanfstgsadisiiitadcabemiatecid taofeait spoes gt aglesised patcdteiasative
embodimentp at legst-daiok 0, Without adversely affecting the dissolution rate. A
pharmaceutical composition. according to the invention comprises intragramilar calcium

carbonate. Suitably tHe @Gt Aatskate b BRHLAP didgrad e Hodesided any 9o, by
weight of the compsitiena ametfoheyameienidioos embaginent, 50 Ry esantain Ak A guihof
about 5.0% to about 20,0% by weight,. suitably from about 5.0% to about 15.0% eight of
tho compositon. IS HLARAR B EAT T RO EHE L R TR LR RS LR AR P
8.0% to about 15.084 thynseightdittierctenposifiablelspbret e fizodaneatdccerdummtd shedried
invention the,par amol | IS, | . .10 80.0 9 ight
of the com pzjgtio?]%g}ﬁh(_a&c?g%ﬁl% rt%i%ar ﬁé%%%%%%%&%ﬁﬁ@%ﬁ%%t %eg) }%gll%ae %%%éat%%lt\%é%%
by weight of the corfgbsitibri®or example a 500mg paracetamol composition may comprise

30rng to 110mg intragyrafyhar GAlIHM GRBPRARRNGichI< Rt R ALBIBME| £ampesition may
comprise intragranular 20.mg to 72rrig calcium carbonate. 20Whilst calcium carbonate is

present as an intr&GPAFT4P EBIHBSRRTICH Rercloyins SErmiasa Ihiifter 4 HoUHE UP R aRsaHP
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as starches, polymers and cellulose derivatives or combinations thereof If the binding agent
includes a sta B §Wﬁ%€£t is of vegetable origin such as corn. (or maize ; d
corn starch, wﬁeazt starch, modified wheat starch, WI) 2007/!18063Faiusg§)?g%%oé}?%%% Beotato
starch, or pregelathzi pecstanohl egciavadabtegephiméirgialiyrsdBiatahrdhgAgeno niRl ejblr or a
combination of twg or ore there g}g{ IQNs.0 . \Vj { i nts, such as
those described h%?%#? ar%%‘s}(i)ugr%\?i%% ecﬁ/ﬁv%t %%%@%&%%ﬁ%%ﬁn%%ﬁ %%é Thid
embodiment, suitabiyetiéostiareinazep resedairaieaiseainty, avinede drisis The dsiplds sofastapitrfing
agent. Pregelat'mzfqlé%mz&%t&%hw heen sheaisalhanglaemechanigaliy

processed, Typically preqi;elatini_zed starch contains 5% of free amylase, 15% of free
amylopectin, and $EONEH A CQHBREANS, W § drtiish By ik ek i b8t Btained from corn (or
maize), potato or ricgsiatchofiar aadianaddissnbiiompaiads adysesalyialacirehin for
composition comprising, as 10.intragratmlar componenis, paracetamol, calcium carbonate,
rmaize starch, pre QU SLATEIR POl HNE TSP ASHT SO LRI ERERA he
weight ratio of pregediatinized stal disitaapratire stgrchid abooth2: dedireddonagdimghyaif the binding
agent comprises a mixture, of carn (or.maize) starch.a regeiatinized. starch. then the weight
ratio of pregelatinlczoé-nop g?aef?é b ce)c%:{g?%%(E)[}??ﬁlé?lz%f%{a(}%ﬁoqglgtqg‘i’gs nf%éhbgg}g ; ?%u(r)eﬁ é%ere%y
embodimentlthe wergpactangolsf poreden aampests seclimioador ko sheriiz histh reh theaeknsslly

5,0:1,0.  Suitably, ihemresenti e SRMPASHAR ofilhe IvRDIgNile S el RicEeRhmthe

granulate in an amount from about 1.0% to about 30.0% by weight of the composition,
typically from aboffS' 0t AW R OO 1P ERALA SIS POFIABRIP s todRs b iR o9 by

weight of the compisiian enhlinhainding @pRptinsiudescanalynas isulabhoikis. pehgvinyl
pyrrolidone or povidon (PVF@, olyvinyl al oél:?ol PVQ., olyethylene oxjde, potaxamer,
otyinethacrylatoRegb 6 R BB SN L B U e Soe A e Sas0
calcium. polyéarbpkdssed soaditabingtion. of two or more thereof Combinations of a 25 polymer
with other binding agents, such a se described herein, are also gnvisaged.the scope of
the invention, When S B E o e DR IEE B B B0 e o
of about 30,000 eRjarvadialbies comimsioialy s PyPeR2BnSuitehiycheen preaetineg

composition of theiiguantionothe Aaypieh it PiaseRhinthe AramilaiR e ARPHELf M about
1.0% to about 10.0% by weight of the 30composition, typically from about 1.5% to about 5.0%

by weight of the cBHHPFERIBAL COMPBHAEMBBEMBIEIE PlsRrmdhesanulatpuphe Hrekehtead a
second binding agentbirvee @wpkeginent Astaschspah anpeoRialinizedsianghdsaraasent as
a first binding agent, in an amount ranging from about 10,0% to about 15.0% by weight of the
WO 2007/118063BES20071065829 composition, and a polymer such as PVP is present as
a second binding agenpnananoehtoampgiidpfrencabogttd tbeatecathout Grpvsdsyimeghtdithe

ition. Suit ' ti tantial i h,f
cxample commisihg o TSle S At D B SEAdOon o ASerA A

corn (or maize) steekvelyigh esiFiigddgain setutiee atbedienoaiengaihativrat suthably it is
hydroxypropyk Ce|Mﬁ?@s(ﬁﬁ%@nﬁ%f&f@%%ﬁﬁ%%?ﬁ%‘@fﬁ%'E%r PaeDreng BmpRLSEe

available commercially under the brand name Klueel(r) from the Aqualon division of Hercules
Inc., Dow ChemicBPCSATHIRYEY ®IbdknsaEihs FRaERt tipper e Rtent intragranularly is

hydroxypropylmethyhcedbilose (4 RMEI 190/ 0% Mediishriseasiynvrisions dhatwo e sa9mmay
be available commergiall r the brand pame Me. thoeele from the Do hemic

oy 6.0 MOt R e b ST SR B Bl of
microcrystalline cetlatosdy(MEIC)rearboxfniethytegihloge ¢ Ckcroehtinidars@oymathixetny|
cellulose; or .g,comhbinati fiv reof. 15Cambinati of a,cellulasic derivativ
it other B Ging AR LB Dt L e A e b SRR e
The term "low to redRMioisco snbr e Heraipsrae dprena wasteasing thaRemamgevst flom
about 15 to about, LO0Q:Al,BA.S. It is recognized in the art that the determination of the

viscosity of cellulosic derivatives is based upon standard techniques and gradin.g in. the art
e.g. for HPMC, 20 viscosity may be determined at 20C. with a 2% solution using a Libbelohde
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WO 2007/118063PC1/11S2007/065829 The total amount of binding agent present
intragranularlyi, 3,69MaRsition according to the invention is suitably in an,amgun ARLING
from about 1.0% to about 30.0% by weight of the composition, for example from about 2.0%
to about 25.0 % by wibért of ¢ heitdesssition, aoroaitesiacivedy drdimg abtutibvestdo elroptis 0%
by Sweight of the gompasiian, YAlELHAIAANS A P ERIAS RN 20 SRR of

component, it is recoghized that a modest amount of girr@ing agent e.g. up to about an

addilional 5.0%- PErESsasPvaidisicat thadhigeyraharpeniisdiprs b critiedhtepioftigmount is in
composition, maytﬁmrg% @5@%&‘@%&1@0@%@5&6\{% &Bsﬁg@ﬁfﬂp@%%%ﬁﬁl&%}ﬁ%ﬁ{@ﬂly is
according to the invention 10 comprises, as an extragranthar component, a binding agent in
an amount rangin§ & 20880 M8 about 10,0% by weight of the hatragranular binding
agent amount thereinwhisopappsttionlaspasdingdadhieinveniioncoaip@iises: Rs@bdgnized that

intragranular component, a companent that functions as a disintegrant b, as one or more
scieimtegrating b U S TALRIREENG B et A OreL A et ot e
super disintegrantigragreonidipatiortapid ctintSuitéithie corpsuper, disintéganrtsrisehide
conventional disin gmﬁ t r ragig . ]! t Starch
15006, clays (Veeégﬁl%rrll or B%%%nﬁfeﬁ}%%})ég?%glﬁne C %@fe%%é%@?g g}%ﬁ% %ﬁ;gd
cellulose, 1110s reraanjtizesd 4p amexaagiHat yoeranoRepieatacARy R nparfsPH T oRe i Gne
rote in a given ph%ﬂ&ﬁ@ﬁ%@é‘a@ﬁ?‘l’@éwa WEis ﬁlgiﬁ%@ﬁhﬁ%{?m@%ﬁo@a IRES
including pregelatinized starch, and microcrystalline cellulose (hereinbefore identified as
binding agents) fuleEfdh as both binders and disintegrants. Accordingly it will be understood
that the same excipientHnay:asitsl athpbineinarRgalih@nctitisivieaiatingnpeesy phtastigkhol
cases, inclusion of a%Z disintec}léatintg agaetattin atdditf'lon. to a bindin% agent IS 1entirel .(t)ptional.
Equally, in such cAS&Z et SBRO8FS BIAdE AR RtiR SATRMITTS o AISiHag ARG Boanes
entirely optioHal. c@ténagpedtiontheoventengrevides atpbadradcéedicattemriposition, such

as a swallovt tablet, ¢ | ' r ; o)
30carbonate; at Ieast%%g%%%?ggé@m%ﬁlggn%%pgqcl:%ggmﬁggg lfj?é?eg %?gsl?a%%ﬁl,\d\%ﬁrg?’ein
the starch is corn {er iaRiabseapthn micuireet voh istatbh Miohdutestareh merstifé dxvhe b,
starch, potato stargh, y gaglaiized Siarsh @ha160 RaRinakak AL ivA R L ME-Sta ahesithareof,

with the proviso that if the binding agent comprises a mixture - WO )
20 E371118063Pé%*}ﬂ'§m5%8§§§%%ﬁ B PR 2P dns B AP THE gL RRARF B M then
the weight retip ofapoagetatiizedisiar chotneoasnnd (De Hmairenstangh isigsaeier dhan isvmaiout
3.0t01,0; and opggney% disiatﬁgr%@ggzg;gntﬁatdtone or more apar ac uticatlgl .actﬁeptable
ingredients as extrawanu arl][rl%omponents. pr?or%—sﬁp%r}l f%ﬁ%seeglPanF r%asﬁrgéoﬁrgsérll :
intragranularly, extraggandltryl o, bothcavragron thath.andexicagraaoiatithe\Mhemistntnsfper
disintegrant is eiter,aRseRLIOMIG RARAPRIONO B.arGSERhoBbcaKagmanylpihe,
disintegrating agent will comprise a super &integrant, present intragranularly. Suitably a.
non-super disintedMnteVATER &Pl SOFTtaR) PRAATIAHYT AT AHIB GRE rar/Iirng HriftBraderieisros to
10 about 30.896 by.weiaht afdheremRASIiaRmSUERIermabad B:3% torabaut20, 9%k
weight of the composition. When present extragranularly, the non-super disintegrating agent,
E’W&Z’MH}E%EK

may also be presedtiaR&MYsh plentisedhsratgrizngl Bigyacla6569s by
weight of the intragteipidas nod-tiupeicisicieg! ainrg Roeishdap wpicalcthe compasition.
15"Super disintegrants” represent a class of disintegratin nt which may generally.be used
in lower amounts N | (?gﬁnl%a%aeru IC§F B‘Fgﬁ)g?a ig%gcfﬁa%n%%gﬁ%a@egg o' l(;:%r?{/aéﬁ |8%§f’aﬁ§?r'éélb%ﬁ1 S.
Examples of supefididmtagnamestihbiugesodrgdingtarcheghroolbtey shend ddin v saltesfing the

carboxymethy St%&ﬂbiﬂé&ﬁ%@s%'iﬂiﬁ??t%qagfé?gc?'tﬁﬂl%?d polyvinyl pyrrolidonc. Sodium

starch glycol.ate is available’commercially 20 under the trade names Explotab(r) (Edward.

Mendell Co.), Primojedgyodieaévichivs ¢ efpfhiig. labiae) 1Eran i BeA)) PR xaidpte che
modified cellulose,ingludes csescAtaRlNNe hensadinmasalt of pateometntceliostease

Croscarmellose is available commercially under the trade names AcDiSol(r) (FMC Corp.),

Nyincel ZSX(r) (N§EsIuet AR G s fctidaer ealalfs! RiaHehaneRP s PsbE FeERder,

.



an extragranular component Whilst not being bound by any particular theory, it is believed that
calcium alginaigg fRifFiedey the reaction of calcium ions with alginic acid iphe;a5islic&aydrons
of the stomach, in combination with carbon dioxide, generated from ihe calcium carbonate,
facilitates the forntatibnrofiaruitbamistsSudpensions dididiespltiie slwitevimdhe asapsutizice
area leading to enfanced dissidiofte not 8&@1%5&8?QﬁH‘@a‘i@i‘dﬂF@é%&ﬁ?@&@B@q@éﬁrM@ﬁg'ar

components include, but are not [[mited to, an antimicrobial agent e.g. potassium surbate or a
paraben i.e. one SRRy e HitdRraNiatiosters e.g. methyl, ethyl. propyl. or butyl,

suitably 20singularly atasidiigidrgsuAdvaniaaaauslyMsendiacnpRhans Bushas ma €992,
available commerﬁiz.all under the Nipa(t brand name, e.g. Nipr%sepltésodium, enables an
ol o

efficient productio P05 Nehie 2ddpion A awy F8roRdtD SR bW BEYRROEH!

production runs. Addlitlostadpiasiorgaethidatyacee pindiea exdtaghrbuiaycaopenentsinclude a
25dye; colorant, ﬂglli\éf)nrt%ntét%?nlr% (50 E}o%'%ﬁh’E%ér%ra‘éfé‘%‘l’(?aév‘é‘i?%‘%ﬁ%ﬁ‘%&‘&é&‘%‘h&“ 9t
adhesive; sweetening agent; lubricant such as magnesium stearate, calcium Siearate, sodium
stearate, stearic acihpesisio detaila ficthe didhlots glid dret lsodfiras Thkoidaiusilicohodisxidghe
(Cab-O-Sa, Syloid}}id) Suiiah]y.syhen present, a lubricant or flow aid are each used in an

amount ranging from 0.1% to 5.0% by weight of the composition. It is 30 recognized that

additional phtmace e 2EERBIEKbHBeReARTADIBE ek sk aomtragirerfarapulation

components as Welas Xy *baibilaticR BIReRRMIDical00iBR 1A PAIRASHIPERIA fablet foim,
it may further comprise a film coat RENIC. Suitably the filmocoat IS i\transparent, film coat e.g.

a dye, although a2 IRAESR 71 PIEEREBARATRBHT1 Hegssd Hifeostt&ago 2L obtained
when using a film sioabih eenainabenndttisan] ERacifietor, aipigmentisicias gidhism dioxide
or alake may alsq b ysed Forexample one semmerdiall aualiaple, fim.coat s. o Opacity
coating system from Co orcon, A addition fo paracetamol, composnlon%né)](]l {iie invention
may also contain ethdripharmetenntiibjcactivieinipems sotiexdntptecnther Mo algesicsnsutivas
codeine, hydrocodgae. oxysRiengrRRAsALAIRIRABHENSAS ARinlAMMa N ARgigesics
such as NSAIDs e.g. aspirin and ibuprofen; decongestants such as psendoephedrine an
phenylephrine; antfifd ghx8i3akrtde"slolcodine and dextromethorphan; 10 expectorants such
as ghqnifert_esin andhbw?_b%%m?ctmﬁﬂﬁ%awﬁ&wmgﬂmiﬂmx;ﬁsﬂaﬂvg@(_a%ﬁﬁd&tilgg
antihistamines such as diphenydraming, d.cixylataine and mepyramine; gastrqintestina
agents such as mB}PG’éWﬁE&Hﬁ SOMRPLAHSS IR %@’gﬂﬁéﬁ?ﬂ%, ih?itm&’c‘ﬁgnf]@%l%@g% as
mcdaocarbaftol. Ganmposiid asdAajnalelcontaitbenplaheauticid yaneeapiahle adjuvant, for
example caffeine. ISP aceutically actiye agents and adjuvants e.g. may be presen
raganuiarly, ex SR AR AN SO S T O R A
according to the inkemtiorctibiedd iprividédcduotanpobitioh Comprisidiepsensddephedrine

intragrauularly, exiaghar iy tﬂQEQtfi%H%gﬁi?ﬁ}‘ﬂéﬁ%’ AL EXHATaRIAY ﬁl{ﬁggﬂéﬁﬂ%r

pseudoephedrine is lFﬁres.ent intragranulariy. In"20 another aspect there is provi a
composition coinytiSist] cartainagiediyrakinRydssagiariiretl corpensThtigiantnblay iapet
exﬁrag rannlagly. "SUi‘t‘?d%Méﬁ@s@am%ﬁdiﬁimrgﬁ@m%glﬂﬂf@ﬁgm&mol czgﬁl@rfﬂﬂﬂhle tablet having
"pharmaceutically actiye agent' includes, byt is not ljmited to, drugs, nutritional agents, as
described herein. ﬁquYgﬁT%tiﬁé?lfag foﬁ%#?éeﬁﬁlélﬁils?%gﬁ\fgs E]lé‘ﬁ?é‘ HsEpgIReinetdrsrtled,
drug(s) as definechbeiein, and follows the guidelines from the European. Union Guide to Good
Manufacturing Practice, Such substances greintended to fueni harmacologic tiyify or
other direct effect in t gcgﬁlérlen,gr?woltlgrgtlg%,etraghirdnrgﬁ nc:f; 6%g\ligénlﬁon 0 %‘.‘se‘é’gqéao‘%“ t(?& a@%c%&tt%e
structure and functiéh Biepbodstamhecptiansiticotogivarisogyityentagibeoprophytaciiasortior
treatment of 5 30d32%6 Sdlfng or AAURNIANERRAHAR A0SR RISOER BE BF3bsorption

administration. A description of these classes of drugs and a listing of species within each
class can be foun@f RiRfsttmabel et Ecory PHARH AesIse BRO TIPS cATM RaBR AtFpid in
Pharmaceutical ViR 411 8RAAREAMBROMHIAORBZARIASthd INIODE b8 Dherdsiate

substances are commercial% gé%ilable and/or can be prepared by techniques known in the

ari. The folloWIhg¥EX4 PP B LR HIBS AR B invention. Examples 7 and S
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Granules for compression into tablets werepared from the following ingredients (h6). as per

Example 1: PeJgniags; sekz Paracetamol (fine)75.05 2. Starch, pregelatinizl%i”g 56 %@9
carbonate9.91 4, Povidone (K.-25) 0.38 5. Crospovidone 0.88 6. Potassium sorsbate)?l 97.

granulation_ from abave 97808 1ARymtekdoid Beﬁax&nﬁﬁﬂqmm s_ii Emﬂ@dxiﬂlﬁ@ﬂ@ﬁ@lyi ,esium
stearateQ. 2 TOIaIf&%ﬂ{%ﬂ%@%&%@ﬁ%&%@ﬁﬂ%@v LG Pag SHitaR! %&!ﬁ%ﬁ’rgg Jyith

ingredients 8- The resulting b en compressed into tablets using suitable capsule

shaped tooling lo gij&eapsifiasshapbitadisiedts, & xairples Shaerahules fordormeressiberdino

tablets were prepayrgdFambihenfpionina . Reredieaiadlsfhoas ReFEXABRIEAd, meredignts
Percentage 1. Paracetamol (fine)75.05 2, Starch, pregelatinized11.26 3. Calcium

carbonate9,9? 4. BHRHSFETOIECI Sy 38 F3LIBiaeiente pylaedinm Ceharaisonagigatfivant

gamilation from aheyeséhdnt i he grs'saw@@lthln@xgd@dmﬁ%d?}e\mm mi?ha%dlalifé abibitib@bﬁ
blender with ingredients 8- | 0. The resulting blend was then.compressed jlltQ tablets ysing
sutable capsulo TN 6 B A At A B e 2 IR fostions

for compression inbertablbts| (Eesanpples&B)tivdreoprepaied dsonpritiesi fifed eatsckieton auding
the methodology e me of.the tabl ared were subsequently coated,using
ik me the [am ro L oEL e SRR AR ELS PR S  p B SRR Bl T
a coating paAbf stitibeaanerdivésthadapinrbsad-svehdeb e teisaringreobpas4Be:0! tise

coating solution was;applied aRddhepbe iablegwereaMiad by aliwinsh e hRd.ca0kdgsaRout

30 - 35 C. Following this, the tablets were waxed and unloaded to suitable containers. 20
Examples D and EXEa8raeyahtPrapsatielie o ruifsionuiAdirbcs cramplfig oita fyampksrdin

respectively. reported that the percentage of paracetamol dissolved from the tablet of Example 6C,
at 15 minutes was 40%, compared to 98.5% dissolved (in 15 minutes) from a tablet
15  containing an equivalent amount of sodium bicarbonate (Example 8). It is stated in
WO 02/100391 (page 4, lines 8-9) that an enhanced dissolution rate is known in the
art to be predictive of an improved absorption rate in vivo. The results of Example 9
indicate that a tablet containing calcium carbonate as an antacid component is likely
to confer an inferior pharmacokinetic profile relative to a corresponding tablet
20  containing sodium bicarbonate.
WO02005/115344 (Imaginot Pty) relates to swallow formulations comprising
paracetamol which facilitate rapid delivery of paracetamol into the circulatory system.
A swallow formulation is described as comprising paracetamol, one or more pH
modulating agents, and one or more agents which facilitate water uptake. Calcium
25  carbonate is one of many listed pH modulating agents, but is not exemplified.
WO02006/049978 (Novartis), filed before but published after the priority date of
the present application, relates to compositions comprising paracetamol, caffeine and
optionally aspirin, together with an alkaline agent for enhanced absorption e.g. a
carbonate, a bicarbonate or mixtures thereof.
30 It has now been found surprisingly that when tablets are formed from a granulate
in which paracetamol and calcium carbonate are combined intragranularly in the
presence of a binding agent and a disintegrating agent according to the invention, the

dissolution rate is significantly enhanced over conventional paracetamol tablets
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Ingredients % tw/w) Example A Exairipi %(w/w) Example C % (w/w) ExampleExample A

(why)?.4 (WMW@HI%(%} (w/w) 1. Paracetamol (fine) 71.20 73.89 72.7§ 7, 06887078
2. Starch, pregelatinized 10.68 11.08 10.91 11.26 11.37 11.52 3. Calcium carbonate 9.40

9.75 9.60 9.91 10 @otidifd uh Fbvickope 3603 d. 8chen881@188sa:@Bdversely affected on
storage. In comparison when calcium carbonate is present extragranularly (and not
intragranularly), the dissolution rate of paracetamol decreases significantly on
storage, resulting in variable and unacceptable pharmacokinetics in vivo in a human.

5 A dosage form giving rise to such variable pharmacokinetics would be unlikely to
meet with regulatory approval and so would not be viable for commercialization.

Whilst not being bound by any particular theory, calcium carbonate, when used
intragranularly in intimate admixture with paracetamol, appears to contribute to the
disintegration process, resulting in the formation of fine paracetamol-containing

10  particles that serve to enhance surface area for dissolution. This contribution may be
due to alteration of the hydrodynamics of gastric fluid at the fluid/composition
interface, aided in part by the effervescence produced by the reaction of carbonate
ions with hydrochloric acid. In addition, intragranular calcium carbonate appears to
facilitate the formation of a homogenous paracetamol suspension in vivo, which is

15 also believed to enhance dissolution of paracetamol. It is envisaged that a
composition according to the invention comprises calcium carbonate as the sole
carbonate component, although other carbonates such as magnesium carbonate,
sodium bicarbonate or potassium bicarbonate, are not excluded provided they do not
adversely impact on the release rate of paracetamol. Accordingly in one embodiment

20  a composition may comprise another carbonate(s) in an amount up to about 5.0% by
weight of the composition.

A wide range of particle size and grades of calcium carbonate are commercially
available, including directly compressible calcium carbonate, non-compressible
calcium carbonate and precipitated calcium carbonate, all of which are suitable for

25  use herein.

In one aspect a pharmaceutical composition according to the invention comprises
a low amount of calcium carbonate relative to the paracetamol content. In order to
achieve the benefits of small tablet size, high paracetamol content and fast dissolution
rate, the ratio of paracetamol to calcium carbonate in the granulate is suitably at least

30  from about 3.0: 1.0 for example in one embodiment in the range from about 3.0: 1.0
to about 30.0: 1.0 such as from about 3.0: 1.0 to about 25.0: 1.0; in an alternative
embodiment from about 5.0: 1.0 for example from about 5.0: 1.0 to about 30.0: 1.0, or
from about 5.0:1.0 to about 25.0:1.0, or from about 5.0:1.0 to about 15.0:1.0; in
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(IC-25) 5. Crospovidone 0.84 0.87 0.86 0.88 0.91 6. Potassium sorbate 0.09 0.09 0,09

0.09 0.09 0.09,7, inasmdajion from above 92.57 96.05 94.58 97.57 97.64 99.82, 8AlgiRigarid
2.142.222.1812:25 7.7 9. Crospovidone 2.99 1.55 3.06

10

15

20

25

30

another embodiment from about 8.0: 1.0 to about 10.0: 1.0; in a further embodiment
from about 6.0: 1.0 to about 10.0: 1.0.

In an alternative aspect a higher amount of calcium carbonate may be used e.g.
wherein the weight ratio of paracetamol to calcium carbonate is at least about 1.3: 1.0;
or in an alternative embodiment, at least 1.5: 1.0, without adversely affecting the
dissolution rate.

A pharmaceutical composition according to the invention comprises intragranular
calcium carbonate. Suitably the calcium carbonate content in the granulate does not
exceed 20.0% by weight of the composition, and for example in one embodiment is
present in an amount of about 5.0% to about 20.0% by weight, suitably from about
5.0% to about 15.0% by weight of the composition. In an alternative embodiment the
calcium carbonate content is from about 8.0% to about 15.0% by weight of the
composition.

In one embodiment according to the invention the paracetamol content in the
granulate is in the range 70.0 to 80.0 % by weight of the composition and the calcium
carbonate in the granulate is in the range 8.0% to 15.0% by weight of the
composition. For example a 500mg paracetamol composition may comprise 30mg to
110mg intragranular calcium carbonate, and a 325mg paracetamol composition may
comprise intragranular 20mg to 72mg calcium carbonate.

Whilst calcium carbonate is present as an intragranular component, it is
recognized that a limited amount of calcium carbonate e.g. up to about an additional
25.0% by weight of the intragranular calcium carbonate content of the composition,
may also be present extragranularly. In one embodiment a composition according to
the invention comprises, as an extragranular component, calcium carbonate in an
amount ranging from about 0.1% to about 10.0% by weight of the intragranular
calcium carbonate amount therein.

A composition according to the invention comprises intragranularly, a component
that functions as a binder, such as one or more binding agents. Suitably the binding
agent may comprise a first binding agent and a second binding agent. Suitable
binding agents for use herein include conventional binding agents used in the art such
as starches, polymers and cellulose derivatives or combinations thereof.

If the binding agent includes a starch, suitably it is of vegetable origin such as

corn (or maize) starch, modified corn starch, wheat starch, modified wheat starch,
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Dissolution Studies Dissolution studies were conducted on tablets from Examples A to F
using the USP paddigt@gpaiatrpregalitigizdd 3@nghm. gvitha8 ot dhnohexgsliN biHBeath3B00 Gor

dissolution. mediugn. T amaupt ofariReEipalgisRoleH ek R RSB Qs goated

and uncoated tablets) is shown in Table 1. TABLE 1 eased
binding agents, such as those described herein, are also envisaged within the scope of

the invention. In one embodiment, suitably the starch is pregelatinzed starch, where it
5 isthe sole or a first binding agent. Pregelatinized starch is a starch that has been

chemically and/or mechanically processed. Typically pregelatinized starch contains
5% of free amylase, 15% of free amylopectin, and 80% unmodified starch.
Pregelatinized starch may be obtained from corn (or maize), potato or rice starch.
Paracetamol dissolution rate is adversely affected in a composition comprising, as

10  intragranular components, paracetamol, calcium carbonate, maize starch,
pregelatinized starch, Povidone K25, and potassium sorbate, and wherein the weight
ratio of pregelatinized starch to maize starch is about 2.3: 1. Accordingly if the
binding agent comprises a mixture of corn (or maize) starch and pregelatinized starch,
then the weight ratio of pregelatinized starch to corn (or maize) starch is at least

15 3.0:1.0. In one embodiment the weight ratio of pregelatinized starch to corn (or
maize) starch is at least 5.0:1.0.

Suitably, when present in a composition of the invention, the starch is present in
the granulate in an amount from about 1.0% to about 30.0% by weight of the
composition, typically from about 5.0% to about 20.0% for example from about 8.0%

20  to about 15.0% by weight of the composition.

If the binding agent includes a polymer, suitably it is polyvinyl pyrrolidone or
povidone (PVP), polyvinyl alcohol (PVA), polyethylene oxide, polaxamer,
polymethacrylate e.g. a carbomer, polyethylene glycol (PEG) such as PEG 3350 and
calcium polycarbophil; or a combination of two or more thereof. Combinations of a

25  polymer with other binding agents, such as those described herein, are also envisaged
within the scope of the invention. When the polymer comprises PVP, it will suitably
comprise a molecular weight of about 30,000 e.g. available commercially as PVP
K25. Suitably, when present in a composition of the invention, the polymer is present
in the granulate in an amount from about 1.0% to about 10.0% by weight of the

30  composition, typically from about 1.5% to about 5.0% by weight of the composition.

In one embodiment, a polymer such as PVP is present as a second binding agent.
In one embodiment a starch such as pregelatinized starch is present as a first binding

agent, in an amount ranging from about 10.0% to about 15.0% by weight of the
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composition, and a polymer such as PVP is present as a second binding agent in an
amount ranging from about 1.5% to about 5.0% by weight of the composition.
Suitably such an embodiment is substantially free of corn (or maize) starch, for
example comprising no more than an amount ranging from about 0.0% to about 1.0%
5  of corn (or maize) starch.

If the binding agent includes a cellulosic derivative, suitably it is hydroxypropyl
cellulose (HPC) (low to medium viscosity versions thereof) e.g. as may be available
commercially under the brand name Klucel® from the Aqualon division of Hercules
Inc., Dow Chemical Company e.g. Klucel GF, Klucel JF, Klucel LF and Klucel EF;

10 hydroxypropylmethyl cellulose (HPMC) (low to medium viscosity versions thereof)
e.g. as may be available commercially under the brand name Methocel® from the
Dow Chemical Company e.g. Methocel E15Premium, Methocel E3Premium LV,
Methocel K100LV; microcrystalline cellulose (MCC), carboxymethylcellulose (MC),
sodium carboxymethylethyl cellulose; or a combination of two or more thereof.

15  Combinations of a cellulosic derivative with other binding agents noted above are
also envisaged within the scope of the invention. The term “low to medium”
viscosity as used herein means a viscosity in the range of from about 15 to about 1000
mPa.s. It is recognized in the art that the determination of the viscosity of cellulosic
derivatives is based upon standard techniques and grading in the art e.g. for HPMC,

20  viscosity may be determined at 20°C with a 2% solution using a Ubbelohde
viscometer, or for HPC, viscosity may be determined at 25°C with a 2-10% solution
using a Brookfield LVF viscometer. Generally the cellulosic derivative is present in
the granulate in an amount ranging from about 0.5% to about 5.0% by weight of the
composition. It is recognized in the art that certain cellulosic derivatives, such as

25  HPMC, will have varying roles in a formulation, depending upon the amount used.
For example HPMC (low or medium viscosity) may function as a binding agent, a
coating agent, or as a matrix forming agent. It has been found that when HPMC (low
or medium viscosity) is used at about 10.0% by weight of the composition, the
dissolution rate of paracetamol is slowed down, probably owing to the extended-

30 release properties of HPMC. According to the present invention, when used as a
binding agent, the HPMC is present in an amount typically not more than 2.5% by
weight of the composition, for example in an amount from about 1.0% to about 2.5%

by weight of the composition.
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The total amount of binding agent present intragranularly in a composition
according to the invention is suitably in an amount ranging from about 1.0% to about
30.0% by weight of the composition, for example from about 2.0% to about 25.0 %
by weight of the composition, or alternatively from about 5.0% to about 20.0% by
weight of the composition.

Whilst a binding agent is present as an intragranular component, it is recognized
that a modest amount of binding agent e.g. up to about an additional 5.0%- 10.0% by
weight of the intragranular binding agent content of the composition, may also be
present extragranularly. In one embodiment a composition according to the invention
comprises, as an extragranular component, a binding agent in an amount ranging from
about 0.1% to about 10.0% by weight of the intragranular binding agent amount
therein.

A composition according to the invention comprises, as an intragranular
component, a component that functions as a disintegrant, such as one or more
disintegrating agents. Suitable disintegrating agents include a non-super disintegrant,
a super disintegrant or a combination of both. Suitable non-super disintegrants
include conventional disintegrants such as starch (corn or maize), pregelatinized
starch e.g. Starch 1500 G, clays (Veegum or Bentonite), microcrystalline cellulose,
cellulose or powdered cellulose. It is recognized in the art, that some excipients may
perform more than one role in a given pharmaceutical formulation. For example
certain excipients, e.g. starches including pregelatinized starch, and microcrystalline
cellulose (hereinbefore identified as binding agents) function as both binders and
disintegrants. Accordingly it will be understood that the same excipient, may act as
both binding agent and disintegrating agent. In such cases, inclusion of a
disintegrating agent in addition to a binding agent is entirely optional. Equally, in
such cases, inclusion of a binding agent in addition to a disintegrating agent is entirely
optional.

One aspect of the invention provides a pharmaceutical composition, such as a
swallow tablet, comprising as intragranular components, paracetamol; calcium
carbonate; at least one binding agent which is microcrystalline cellulose or starch,
wherein the starch is corn (or maize) starch, modified corn starch, wheat starch,
modified wheat starch, potato starch, pregelatinized starch or a combination of two or

more starches thereof , with the proviso that if the binding agent comprises a mixture
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75 / not tested 65 / not tested - following exposure in Pettit dish (64400 C / 75%

RH Results Thayapyissgbow that Examples A - F exhibit commercially aggepiablg-disgolution
rates, includinw fbllowing storage under stressed conditions. Example 5 Compositions

according to Examﬁﬂem@t@iizmtérﬁir@pémdgﬁwh@m@S@slmhdgt@qm@g,r&w the
methodology of Exampled, Rissitiph,aiislias Dissaluion studies werse andraedLn goated

and uncoated tablets from Examples to 1 using thé USP paddle apparatus 11 rotating af 30
rpm with 900 ml. 8FbWEWRILC foéttsratinereens <o AR dhearsPharRis atilitageptable

paracetamol disslypdiafigad 82:5eaRNGS ésapeuAtin Table 2: TABLE 2

5 A non-super disintegrant may be present intragranularly, extragranularly or both
intragranularly and extragranularly. When a non-super disintegrant is either absent
from the composition or is present only extragranularly, the disintegrating agent will
comprise a super disintegrant, present intragranularly. Suitably a non-super
disintegrant will be present intragranularly in an amount ranging from about 5.0% to

10 about 30.0% by weight of the composition, suitably from about 5.0% to about 20.0%
by weight of the composition. When present extragranularly, the non-super
disintegrating agent, may also be present in an amount for example up to about an
additional 5.0%- 10.0% by weight of the intragranular non-super disintegrating agent
content of the composition.

15 “Super disintegrants” represent a class of disintegrating agent which may
generally be used in lower amounts in pharmaceutical preparations, as compared to
conventional disintegrants. Examples of super disintegrants include sodium starch
glycolate, the sodium salt of carboxymethyl starch, modified cellulose and cross-
linked polyvinyl pyrrolidone. Sodium starch glycolate is available commercially

20  under the trade names Explotab® (Edward Mendell Co.), Primojel® (Generichem
Corp) and Tablo® (Blanver, Brazil). An example of modified cellulose includes
croscarmellose, the sodium salt of carboxymethyl cellulose. Croscarmellose is
available commercially under the trade names AcDiSol® (FMC Corp.), Nymcel
ZSX® (Nyma, Netherlands), Primellose® (Avebe, Netherlands), Solutab® (Blanver,

25  Brazil). Anexample of a cross-linked polyvinyl pyrrolidone includes crospovidone,
and is commercially available under the trade names Kollidon CL® or Kollidon CL-
M (Basf Corp.), and Polyplasdone XL® (ISP Corp). Suitably the disintegrating agent
comprises cross-linked polyvinyl pyrrolidone. When present, a super disintegrant may
be present intragranularly, extragranularly or both intragranularly and extragranularly.

30 Itisrecognized that when a super disintegrant is either absent from the composition
or is present only extragranularly, the disintegrating agent will comprise a non-super
disintegrant, present intragranularly. A super disintegrant may be used

intragranularly or extragranularly, in an amount ranging from about 0.5% to about
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5.0% by weight of the composition. The total amount of super disintegrant may be in
an amount ranging from about 0.5% to about 10.0% by weight of the composition.

A composition according to the invention may optionally contain further
additional pharmaceutically acceptable extragranular components. For example a
composition according to the invention may comprise a hydrophilic colloid such as
alginic acid, carrageenan, gellan, pectin and/or agar, as an extragranular component.
Suitably the hydrophilic colloid is alginic acid. When present, a hydrophilic colloid is
present in an amount ranging from about 1.0% to about 5.0% by weight of the
composition.

In one aspect a composition according to the invention comprises alginic acid as
an extragranular component. Whilst not being bound by any particular theory, it is
believed that calcium alginate, formed by the reaction of calcium ions with alginic
acid in the acidic environs of the stomach, in combination with carbon dioxide,
generated from the calcium carbonate, facilitates the formation of a uniform
suspension of fine particles with increased surface area leading to enhanced
dissolution.

Other pharmaceutically acceptable extragranular components include, but are
not limited to, an antimicrobial agent e.g. potassium sorbate or a paraben i.e. one or
more hydroxy benzoic acid esters e.g. methyl, ethyl. propyl or butyl, suitably
singularly or as mixtures. Advantageously use of a paraben, such as may be available
commercially under the Nipa® brand name, e.g. Nipasept® sodium, enables an
efficient production process with less frequent need for equipment clean down
between production runs.

Additional pharmaceutically acceptable extragranular components include a
dye; colorant; flavorant; compression aid; preservative; wetting agent; bulking agent;
adhesive; sweetening agent; lubricant such as magnesium stearate, calcium stearate,
sodium stearate, stearic acid or talc; and a flow aid or glidant such as colloidal silicon
dioxide (Cab-0O-Sil, Syloid™), Suitably, when present, a lubricant or flow aid are
cach used in an amount ranging from 0.1% to 5.0% by weight of the composition. It is
recognized that additional pharmaceutically acceptable components may be present as
intragranular components as well as extragranular components.

When the composition is in a tablet form, it may further comprise a film coat

e.g. HPMC. Suitably the film coat is a transparent film coat e.g. a dye, although an

-16 -



74 72 69

WO 2007/118063 PCT/US2007/065829

10

15

20

25

30

opaque film coat ¢.g. as obtained when using a film coat in combination with an
opacifier or a pigment such as titanium dioxide or a lake may also be used. For
example one commercially available film coat is an Opadry coating system from
Colorcon.

In addition to paracetamol, compositions of the invention may also contain
other pharmaceutically active agents for example other analgesics such as codeine,
hydrocodone, oxycodone, tramadol and propoxyphene; anti-inflammatory analgesics
such as NSAIDs e.g. aspirin and ibuprofen; decongestants such as pseudoephedrine
and phenylephrine; antitussives such as pholcodine and dextromethorphan;
expectorants such as guaifenesin and bromhexine; diuretics such as pamabrom; non-
sedating and sedating antihistamines such as diphenydramine, doxylamine and
mepyramine; gastrointestinal agents such as metoclopramide; triptans such as
sumatriptan; and muscle relaxants such as methocarbamol. Compositions may also
contain a pharmaceutically acceptable adjuvant, for example caffeine.
Pharmaceutically active agents and adjuvants e.g. may be present intragranularly,
extragranularly or both intragranularly and extragranularly.

In one aspect according to the invention there is provided a composition
comprising pseudoephedrine intragranularly, extragranularly or both intragranularly
and extragranularly. Suitably the pseudoephedrine is present intragranularly. In
another aspect there is provided a composition comprising caffeine intragranularly,
extragranularly or both intragranularly and extragranularly. Suitably the caffeine is
present extragranularly.

The term "pharmaceutically active agent” includes, but is not limited to, drugs,
nutritional agents, as described herein. This term includes bioactive agents, active
agents, therapeutic agents, or drug(s) as defined herein, and follows the guidelines
from the European Union Guide to Good Manufacturing Practice. Such substances
are intended to furnish pharmacological activity or other direct effect in the cure,
mitigation, treatment, or prevention of disease or to affect the structure and function
of the body. The pharmacological activity may be prophylactic, or for treatment of a
disease state.

Drug substances include those intended for oral administration. A description
of these classes of drugs and a listing of species within each class can be found in

Martindale, The Extra Pharmacopoeia, Twenty-ninth Edition, The Pharmaceutical
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| 80 *- following exposure in PCITi dish 40 C ; 75% RH 5Results The results show

that Examplesy by Andok§xhibit commercially acceptable dissolution ratgs, JREMANGss20
following storage under stressed conditions. 10 Example 6 Tablets within the scope of the

invention were prépaseonitbntHE 9! Glvingwsmmipdsiticrare commercially available and/or can be
prepared by techniques known in the art.
The following Examples (1 to 6) are illustrations of the invention. Examples 7
and 8 include examples falling both inside and outside the scope of the invention.
5 Examples 9 and 10 are comparative examples, falling outside the scope of the

invention but are included herein to further demonstrate the advantages of the

invention.
Examples
Example 1
10  Granules for compression into tablets were prepared from the following ingredients
(1-6):
Ingredients Percentage
1. Paracetamol (fine) 76.78
2. Starch, pregelatinized 11.52
3. Calcium carbonate 10.14
4. Povidone (K-25) 0.38
5. Crospovidone 0.91
6. Potassium sorbate 0.09
7. granulation from above 99.82
8. Colloidal silicon dioxide 0.06
9. Magnesium stearate 0.12
Total 100.00

Ingredients 1-6 sieved were through a 20 mesh sieve into a suitable mixer and
granulated with a suitable quantity of deionized water to form medium to heavy

15  granules. The granules were dried in a suitable oven at 40 - 50° C, until the moisture
(water content) was less than 2%. The resulting dried granules were then passed
through a 12 mesh sieve to give white granules. The granules thus produced (7) were
mixed in a suitable blender with ingredients 8-9. The resulting blend was then

compressed into tablets using suitable capsule shaped tooling to give capsule shaped
20 tablets.

Example 2
Granules for compression into tablets were prepared from the following ingredients
(1-6), as per Example 1:

25

Ingredients Percentage
- 18-
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1. Paracetamol (fine) 75.05
2. Starch, pregelatinized 11.26
3. Calcium carbonate 9.91
4. Povidone (K-25) 0.38
5. Crospovidone 0.88
6. Potassium sorbate 0.09
7. granulation from above 97.57
8. Alginic acid 2.23
9. Colloidal silicon dioxide 0.06
10. Magnesium stearate 0.12
Total 100.00

The granules thus produced (7) were mixed in a suitable blender with ingredients 8-
10. The resulting blend was then compressed into tablets using suitable capsule

shaped tooling to give capsule shaped tablets.
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Example 3
Granules for compression into tablets were prepared from the following ingredients
(1-6), as per Example 1:

5
Ingredients Percentage
1. Paracetamol (fine) 75.05
2. Starch, pregelatinized 11.26
3. Calcium carbonate 9.91
4. Povidone (K-25) 0.38
5. Crospovidone 0.88
6. Potassium sorbate 0.09
7. granulation from above 97.57
8. Agar 2.25
9. Colloidal silicon dioxide 0.06
10. Magnesium stearate 0.12
Total 100.00
The granules thus produced (7) were mixed in a suitable blender with ingredients 8-
10. The resulting blend was then compressed into tablets using suitable capsule
shaped tooling to give capsule shaped tablets.
10

Example 4
Compositions for compression into tablets (Examples A-F) were prepared from the
ingredients below, using the methodology of Example 1. Some of the tablets
prepared were subsequently coated using HPMC as the film coat containing an

15  opacifier (titanium dioxide). The tablets were warmed in a coating pan of suitable
size. Once the tablet bed reached a temperature of 40 — 45° C, the coating solution
was applied and then the tablets were cured by allowing the bed cool to about 30 —
35° C. Following this, the tablets were waxed and unloaded to suitable containers.

20  Examples D and F, correspond respectively to the formulations of Examples 2 and 1
herein respectively.
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Ingredients Example | Example | Example | Example | Example | Example
A B C D E F
% (ww) | Yo(w/w) | Y% (Ww/w) | % (wiw) | % (W/w) | % (w/w)

1. Paracetamol 71.20 73.89 72.76 75.05 75.80 76.78
(fine)

2. Starch, 10.68 11.08 10.91 11.26 11.37 11.52
pregelatinized

3. Calcium 9.40 9.75 9.60 9.91 10.00 10.14
carbonate

4. Povidone 0.36 0.37 0.36 0.38 0.38 0.38
(K-25)

5. Crospovidone 0.84 0.87 0.86 0.88 - 0.91

6. Potassium 0.09 0.09 0.09 0.09 0.09 0.09
sorbate

7. granulation 92.57 96.05 94.58 97.57 97.64 99.82
from above

8. Alginic acid 2.14 2.22 2.18 2.25 2.27 -

9. Crospovidone 2.99 1.55 3.06 - - -

10. Citric acid 2.14 - - - - -

11. Colloidal 0.05 0.06 0.06 0.06 - 0.06
silicon dioxide

12. Magnesium 0.11 0.12 0.12 0.12 0.09 0.12
stcarate

Total 100.00 100.00 100.00 100.00 100.00 100.00

5  Dissolution Studies
Dissolution studies were conducted on tablets from Examples A to F using the USP
paddle apparatus rotating at 30 rpm with 900 mL of 0.05 M HCl at 37° C as
dissolution medium. The amount of paracetamol dissolved after 180 seconds (for

both coated and uncoated tablets) is shown in Table 1:
10

TABLE 1

% APAP released in | % APAP released in

-21-
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uncoated/coated uncoated/coated
tablets tablets
(Initial) (at 10 days)*

A 94 /88 85/80

B 97/78 79/76

C 91/94 91/85

D 94 /86 89/79

E 90 / not tested 75 / not tested

F 75 / not tested 65 / not tested

- following exposure in Petri dish @ 40° C/75% RH

Results

rates, including following storage under stressed conditions.

-9 -
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5
Ingredients Example G Example H Example 1
(% wiw) (% wiw) (% w/w)
1. Paracetamol (fine) 75.80 75.80 75.12
2. Starch, 11.37 11.37 -
pregelatinized
3. Calcium carbonate 10.00 10.00 9.92
4. Povidone (K-25) - - 0.37
5. HPMC 0.38 -
6. Microcrystalline - 0.38 11.27
cellulose
7. Crospovidone - - 0.89
8. Potassium sorbate 0.09 0.09 0.09
9. granulation from 97.64 97.64 97.66
above
10.Alginic acid 2.27 2.27 2.25
11.Magnesium 0.09 0.09 0.09
stearate
Total 100.00 100.00 100.00

Example 5

PCT/US2007/065829

Compositions according to Examples G to I, were prepared for compression into

tablets, using the methodology of Example 1.

Dissolution Studies

Dissolution studies were conducted on coated and uncoated tablets from Examples G
to I using the USP paddle apparatus II rotating at 30 rpm with 900 mL of 0.05 M HCI

10 at 37° C as dissolution medium. The amount of paracetamol dissolved after 180
seconds is shown in Table 2:

-23.
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TABLE 2
Example % APAP released in | % APAP released in
uncoated tablets uncoated tablets
(Initial) (at 10 days)*
G 74 72
H 69 61
I 80 77

10

15

*- following exposure in Petri dish @ 40° C/75% RH
Results
The results show that Examples G, H, and I exhibit commercially acceptable
dissolution rates, including following storage under stressed conditions.

Example 6

Tablets within the scope of the invention were prepared with the following
composition:

Ingredients
%

1. Paracetamol (fine), Ph. Eur. 74.83
2. Pregelatinized Starch, Ph. Eur. 1l 22
3. Povidone (K-25), Ph. Eur. 0.37
4. Preservative, Ph. Eur. 0.09
5. Crospovidone, Ph. Eur. 0.88
6. Calcium carbonate, Ph. Eur. 9.88
7. Alginic acid, Ph. Eur. 2.24
8. Glidant Ph. Eur. 0.06
9. Lubricant, Ph. Eur, 0.12
10. Film coat 0.30
11. Polishing wax. 0.01

Total 100.00

Items 1-6 were screened, mixed and then granulated with deionised water in a suitable
granulator. The resulting granules was then dried using a fluid bed drier and then

screened and blended with items 7, 8 and 9 before being compressed into capsule
-24 -
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10

15

shaped tablets (target paracetamol content 500mg) using a suitable tablet press. The
resulting white tablets were then spray coated with a mixture of item 10 and deionised
water, using a suitable spray coating drum. Item 11 was then applied to provide a
suitable polish to the tablets.

Example 7

Samples of commercially available Paracetamol 500mg tablets were sourced from a
number of European markets and then tested together with Example 6 using the
dissolution method outlined in Example 4. 12 tablets of each product were tested in
each case. The mean release rate profiles are shown below in Table 3. The mean %
released at 3 minutes, the range and the coefficient of variation (CV) at 3 minutes are
shown in the table below. For example 7, dissolution was rapid and essentially
complete after 3 minutes with a very low variability between tablets as demonstrated
by the low value (1.5%) for the CV for the 3 minute dissolution value. In contrast, all
of the other paracetamol tablets dissoluted slowly and with a high degree of
variability between tablets as illustrated by a high CV (>10%) for the 3 minute

dissolution values in all cases.
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5. 5. 35. 36. 9 Lubricant, Ph Fur. 10. Film coat 11. 12. 13. 14. 15. 16. 10.
10. 17. 18. wo 2007118063 PCT/US2007/065829
TABLE 3
Mean % Minimum | Maximum Ccv
Product released at 3 (%) (%)
minutes
Example 6 87.9 85.8 89.7 1.59
Commercial
product A 16.3 6.6 21.5 27.3
Commercial
product B 19.9 14.6 27.0 23.66
Commercial
product C 16.3 11.0 222 24.94
Commercial
product D 15.1 7.0 227 36.90
Commercial
product E 16.5 11.6 22.6 22.79
Commercial
product F 15.1 10.1 24.4 27.66
Commercial
product G 14.9 11.0 18.4 18.24
Commercial
product H 12.6 7.3 16.5 23.00
Commercial
product I 13.6 10.9 16.6 12.12
Commercial
product J 32.1 22.3 36.5 12.96
Commercial
product K 30.1 20.4 43.0 27.95
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Example 8
The following products were compared in a two way crossover, pharmacokinetic
study employing 75 healthy, fed volunteers.

Treatment A: Commercial product A from Example 7
Treatment B: Paracetamol tablets from Example 6

Each volunteer swallowed 2 tablets of one of the formulations with 150mls of water
on two separate occasions at least one day apart. Blood samples were taken at regular
intervals post dose and plasma paracetamol levels were determined by HPLC.
Pharmacokinetic profiles (paracetamol plasma concentration vs. time) were produced
for each volunteer on each treatment and individual area under the plasma
concentration time curves between 0 and 30 minutes (AUC ¢.30) were derived. The
AUC (30 values for each treatment were then compared, see Table 4 below. The
median value for AUC (.30 was significantly greater (p < 0.0001) for treatment B
(0.98 pg.h/ml) compared to treatment A (0.10 pg.h/ml). In addition, the between
subject variability in AUC (.30 was significantly less (p < 0.0001) for treatment B (CV
84.42%) compared to treatment A (192.03%).

TABLE 4

Median AUC 0-30 (ug.h/ml) | CV (%)
Treatment A: Commercial 0.10 192.03
product A from Example 7
Treatment B: Paracetamol 0.98 84.42
tablets from Example 6

Additional Comparative Examples Falling Outside the Scope of the Invention

Example 9
Comparative Examples J — L

Comparative Examples J to L below, containing extragranular calcium carbonate

were prepared and are included herein for comparative purposes only.

Compositions for compression into tablets were prepared, using the methodology of
Example 1. Some of the tablets prepared were subsequently coated using HPMC as

L
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the film coat containing an opacifier (titanium dioxide). The tablets were warmed in a
coating pan of suitable size. Once the tablet bed reached a temperature of 40 —45° C,

the coating solution was applied, and then the tablets were cured by allowing the bed

cool to about 30 — 35° C. Following this, the tablets were waxed and unloaded to

5  suitable containers.
Ingredients Example J Example K Example L
(% w/w) (% wiw) (% wiw)
1. Paracetamol (fine) 71.20 72.76 75.80
2. Starch, pregelatinized 10.68 10.91 11.37
3. Povidone (K-25) 0.36 0.36 0.38
4. Crospovidone 0.84 0.86 -
5. Potassium sorbate 0.09 0.09 0.09
6. granulation from above 83.17 84.98 87.63
7. Calcium carbonate 9.40 9.60 10.00
8. Alginic acid 2.14 2.18 221
9. Crospovidone 2.99 3.06 -
10. Citric acid 2.14 - -
11. Colloidal silicon dioxide 0.05 0.06 -
12. Magnesium stearate 0.11 0.12 0.09
Total 100.00 100.00 100.00
10  Dissolution Studies
Dissolution studies were conducted on coated and uncoated tablets from Examples J,
K and L using the USP paddle apparatus II rotating at 30 rpm with 900 mL of 0.05 M
HCl at 37° C as dissolution medium. The amount of paracetamol dissolved after 180
15 seconds (for both coated and uncoated tablets) is shown in Table 5:
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15 Items 1-6 were screened, mixed and then granulated with d_eionised water
in a suitable c?.;% éae resulting granules was then dried using a flupcq%isgfd%&ggthen
screened and b items 7, 8 and 9 before being compressed into capsule - 24 - WO
2047;118063PCT7U82007/065329 shaped tablets (target paracetamol content 500mg) using
a suitable tablet pfédsL.B e resulting white tablets were then spray coated with a mixture of
item. 10 and &ionised water, using a suitable spray coating drum, Item 11 was thou applied to
provide a suitablegyglish, to the tablets m@&geg m/g)fgﬁﬂf. commetcially available
Paracetamol 500mg tablets were source a number o Eur pean markets and then
tested together with Example 6 u5|ng“l’i’fé"1t6%f§’§6€f ftion FHSERS, in Example 4. 12
tablets of each product were tested |rfab&dh case. The n éd?dqtélease rate prpfiles are shown
below in Table 3. The mean A releaserigh3 minutes, theangayand the coefficient of variation
(CV) at 3 minutesyare shown in the tiapje pelow. For example, g, dissolution was rapid and
essentially complete arter 3 minutes g izéagvery oW vari petween tablets as
demonstrated 15b¥-thetow-value (1,5%) for the CV for the&" 3 ™mi i gtion value, In
contrast, all of thelather paracetamd| $311é4s dissoluted SERHIY- 5ind with 2 high degree of
variability between-tedieisrascipistratedpeiialRiomn Gy (?m%.)lfm the 3 minute dissolution
values in all cases. TABLE 3

Q|

Results
The results show that Examples J — L exhibit commercially unacceptable dissolution
characteristics following storage under stressed conditions after a relatively short
period (5 days).
10
Example 10
Dissolution studies were conducted on tablets disclosed in the prior art (Example 10M
and 10N), and on a further tablet, containing extragranular calcium carbonate. The
dissolution method employed used a USP paddle apparatus rotating at 30 rpm with
15 900 mL of 0.05 M HCl at 37° C as dissolution medium. The amount of paracetamol
dissolved after 180 seconds is shown in Table 6:

TABLE 6
Example % APAP released at | % APAP released
180 seconds (at 10 days)*

10M. Tablet from W(098/38983 28 Not determined
(Comparative Example A)
10N. Tablet from W002/100391 2 Not determined
(Example 6C)
10P. Tablet comprising extragranular | 84 29
calcium carbonate

20 *- following exposure in Petri dish @ 40° C/75% RH
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Product Mean % released at 3 minutes Minimum (%) Maximum (%) Example 6 87.9 85.8

89.7 CommeW

' 16.36.6 21.5 Commercial product B 19.9 1??5/%%2(307/0658
Commercial pro@%@@(ﬂ?&é 11.0 22.2 Commercial product D 15.1 7.0 22. ommerczz?al

product E 16.5

10

15

20

Example 10P
Granules for compression into tablets were prepared from the following ingredients
(1-5) as per Example 1:

Ingredients 10P
% (wW/w)
1. Paracetamol (fine) 75.05
2. Starch, pregelatinized 11.26
3. Povidone (K-25) 0.37
4, Crospovidone 0.89
5. Potassium sorbate 0.09
granulation from above 87.66
6. Calcium carbonate 9.91
7. Alginic acid 2.25
8. Colloidal silicon dioxide 0.06
9. Magnesium stearate 0.12
Total 100.00

The granules thus produced were mixed in a suitable blender with ingredients 6-9 and
the resulting blend then compressed into tablets.

Results

Formulation examples 10M and 10N provided tablets exhibiting significantly lower
dissolution rates compared to those of the present invention. The initial dissolution
rate observed for a tablet according to 10P was fast, however, this was not maintained

following storage under stressed conditions.

The above description fully discloses the invention including preferred embodiments
thereof. Modifications and improvements of the embodiments specifically disclosed
herein are within the scope of the following claims. Without further elaboration, it is
believed that one skilled in the art can, using the preceding description, utilize the present
invention to its fullest extent. Therefore, the Examples herein are to be construed as
merely illustrative and not a limitation of the scope of the present invention in any way.
The embodiments of the invention in which an exclusive property or privilege is claimed

are defined as follows.
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11.6 22 Commercial product F 15.1 10.1 24.4 Commercial product 14.9 11.0 18.4
Commercial product F1 12.6 7.3 16.5 Commercial product 1 13.6 10.9 16.6 Commercial
product J 32.1 22.3 36.5 Commercial product K 30.1 20.4 43.0 - 26 - Example 8

Claims

1. A pharmaceutical composition comprising as intragranular components, 60 to
80% by weight paracetamol, 5 to 20% by weight calcium carbonate, 5 to 20% by weight
of at least one binding agent comprising a starch or microcrystalline cellulose or a
combination thereof, and optionally at least one disintegrating agent, and one or more
extragranular components wherein at least 60% of the paracetamol is released from the
composition at 180 seconds as determined by a dissolution method that utilizes a USP
paddle apparatus rotating at 30 rpm, employing 900m! of 0.05M HClI, following storage
of the composition for ten days in an open Petri dish at 40° C +2°C, and 75%RH
+5%RH.

2 A pharmaceutical composition according to claim 1 wherein the intragranular
binding agent comprises a starch wherein the starch is corn (or maize) starch, modified
corn starch, wheat starch, modified wheat starch, potato starch or pregelatinized starch,
or a combination of two or more thereof with the proviso that if the binding agent
comprises a mixture of corn (or maize) starch and pregelatinized starch then the weight

ratio of pregelatinized starch to corn starch is greater than from about 3.0 to 1.0.

3. A pharmaceutical composition according to any one of claims 1 or 2 wherein

the intragranular binding agent comprises pregelatinized starch.

4. A pharmaceutical composition according to any one of claims 2 or 3 wherein
the starch is present in an amount ranging from about 5.0% to about 20.0% by weight of

the composition.

5. A pharmaceutical composition according to claim 1 wherein the intragranular
binding agent further comprises a polymer selected from povidone (PVP), polyvinyl
alcohol (PVA), polyethylene oxide, polaxamer, polymethacrylate e.g a carbomer,
polyethylene glycol (PEG) such as PEG 3350 and calcium polycarbophil, or a
combination of two or more thereof, present in an amount ranging from about 1.5 % to

about 5.0% by weight of the composition.
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The following products were compared in a two way crossover, phaimacokinetic study
employing 75 healthy, fed volunteers. Treatment A: Commercial product A. from Example 7
Treatment B: Paracetamol tablets from Example 6 Each volunteer swallowed 2 tablets of one

of the formulgtions wishaHAQERIR O WEBEHAANMSEPR'AS GRcasipnsat I8ashAneifay.apart

Blood samples were taken at regular intervals post dose and plasma paracetamol levels were
determined b} TP BRAH R BGRIRIBISHRA T PRdps AT B ISCORE SittinbREFE! time)
were produced for each volunteer on each treatment and. individual area under the plasma
concentration time ury between 0 and.30 minutes (AUC.0.30 were deriyed, The 15 AUC
030 values br each BT EET O R e R R s A B R et e
for AUG 0_3Ewass sigariedamugdgtetein(@ 201000 1)fain g &atmauBS(0%0 8 phdutrdd P ¥obypared

to treatment fel@rt B1tiHiBtinbdsiRoAdeiligR, &%Mm@ﬁg %%Qtpw igilitriRAHmMmBiRg was
%) co

significantly less (p <0.0001) for treatment B (CV 84.4 mpared to treatment A

(C
(192.03%). OFNSPRE b WA RRbAS Eotreyy Bight pidhe smpoeititdide the She Invention

Example 9 Comparative Examples .1- L 30 Comparative Examples J to L below, containing
extraganulargcalcium carbonate were prepared and.are included heyrein for comparative
urposes onb. WO BB RO B R B e e
(titanium dioxitrajrapuler thirdesaieagenien prisascoaliey fsintedtntaislectiddranssslie tablet.
bed reachedg tempriatiseni4Qith Cathe SontinghsoliionwasARnlisdd 30A g the tablets

were cured by allowing the bed cool to about 30-'35 C. Following this, the tablets were waxed
and unloade 5 SY0RGNR GRS EbBfssitMmoAilcreo BRestiti ¥Riies were

conducted on coated and uncoated tablets from Examples J, K and L using the USP paddle

apparatus Il 5otating aEIBO r?m with 900 rnL of 0.05,M HCl ai 3/0 C as qli\ssolution medium,

The amount of paracg Ao dhesd 38@%?%?%@6%5@3@5% lsai"&lor ‘ggﬁﬁeé%aeeﬂlgﬁd uncoated

tablets) is shdwintégrabie BssdinkpiyRIelieabpytielidaeval ed/coated tablets % APAP released
in uncoated/coated tablets (at 5 days)* 87 /8568/48 80 /69 64 /2783 /66 60/1,5 *-

following exposure in Petri dish @ 40 C / 75% RE Results The results show that Examples j -
L exhibit confhercidipharaecsatitabroarasiiansrcertiradesiatied RIS R bagwehder
stressed congliigegratias i eplatoaiy shihpeadaeiaysko about 5.0% by weight of the

composition.

11. A pharmaceutical composition according to any one of claims 1 to 10 wherein
the intragranular binding agent and the intragranular disintegrating agent are the same

excipient.

12. A pharmaceutical composition according to claim 11 wherein the said same

excipient is pregelatinized starch.
13. A pharmaceutical composition according to claim 12 wherein the pregelatinized

starch is present in an amount ranging from about 5.0 to about 20.0% by weight of the

composition.
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I0 Example 10 Dissolution studies were conducted on tablets disclosed in the prior art
(Example 10M and ION), and on a further tablet, containing extragranular calcium carbonate.
The dissolution method employed used a UST paddle apparatus rotating at 30 rpm with 15
900 ml. of 0,09.M HChiHrRAcEuSHlissAletinn neditRe Ihe R Afiparageiamakdlipsolved
after 180 seconds is shown in Table 6: 20following exposure in Petri dish @ 40 C/ 75% RH
Example 10P & AHBRH SSIRPPEEY SAMRIE 58 IRRINE AS IR AFAMPH R, SIS BRh g
ingredients (2o) e Pétdatanmple.d% by tirigh ety enBdgffadadingaganbanaia: Aie.
Alginic acid 125 4. Colloidal silicon dioxide 0.06 5. Magnesium stearate 0.12 100.00 The
granules thus produced were mixed in a suitable blender with ingredients 6-9 and the
resulting b|ed§then4ddmmm@am9nnaméign 20Resukt soRomottfoiaEnamiolé4 ¥bieand ION
provided tabigiscrxaibiingsivifipanti Rusridissalition sAemcomRRIah iR thashokillg present

invention. Ths??initigl gssolution tate observed for a tablet according to 10F was fast, however,
this was not AYSAihadraRawiNG EhoPy gy At the bl tstrepRbRIbHESarpRRaln BT Ws scription
fully discloseth¢hgninvention including preferred embodiments thereof, Modifications and
improvements of the embodiments specifically disclosed herein are within the scope of the
following claims. Without further elaboration, it is believed that one skilled in the art can, using
the precedind®esefighermenfitisaheopnesisisniacendiog to dty Podestinent 1T herefereithe
Examples hamie@@mmm%%% e&sgﬁgs%wyéém&ﬁ@mmm _ Ergﬂc% thiRgcope of
e em ic

the present iﬁvgntion in any way. The odiments of the invention in w an exclusive
property or p l\]ii(éboeag"aa{i&% %Xé” gishhebithgingingtosv e pamecrnob AR herin)
composition comprising as intragranular components, 60 to 80% by weight paracetamol, 5 to
20% by weighy calcjum carbanate, 5 to 20% by weight of at least e.binriiin nt .
comprising aps%t'arcﬁ&cﬁﬂ %1|c?Sglrlég?éﬁ%rgpgéﬁm%éxcécgrr(%"%?n%%8ﬁ%ﬂﬂq3'rrg8 ) %)IgllC? glﬁ 101 Iarl'lly at
least one disthRegtEgrn slgeerrmmtcohecmpnitssa expradisiniignacbimpoasntsivhiegiom fatrteast
60% of the paaaaIamQlISHRIEas Q¥Bi SREFRRRERIHN AL 180 seconds as determined by a
dissolution method that utilizes a USP paddle apparatus rotating at 30 rpm, employing 900m1
of 0,05M PIC:1, following storage of the composition for ten days in an open Petri dish at 40 C
2C, and 75%iRB.3-1 AZpifphasnace uieabsostpasitidmhacsendigtorelaims! wherewhéhsn
intragranular,binding agent comprises a starch wherein the starch is corn (or maize) starch,
modified cor%}péfs(r%#fr\a}v fears aP[é)’H?%B%mPé‘ W Vélg?% ?algé c,%’é% 0 starch or pregelatinized
starch, or a combination of two or more thereof with the proviso that if the binding agent

comprises 2 [oixturg gheatiLiGrMAERSKANGh Anckeradeletii o9 siareh temyhiepaight ratio

of pregelatinized starch to corn starch is greater than 3.0 to 1.0, o
pharmaceutiCIUGHTFESHEA EeRGHERY /5 AnsrBA enadagRiEn. Aeotifmeas tre FRmRiratiailar
binding agenifeamprisescpregeitinized starch. 4. A pharmaceutical composition according to
any one of claims 2 or 3 wherein the starch is present in an amount ranging from about 5.0%
to about 20.0% by weight or the composition. 5. A pharmaceutical composition according to
claim 1 wheiin theAinhamgraseutimabindipestigentfardies carapridésspolythehgdiephédt from
povidone (P\{gﬁoigglwi&ysgg%@Qggc(gc\{cﬁ), polyethylene oxide, polaxamer, polymethacrylate e.g
a carboincr, polyethylene glycol (PEG) such as PEG 3350 and calcium pulycarbophil, or a
combination of two or more thereof, present in an amount ranging from about 1.5% to about

5.0% by weight of theleemResHaN cofpdsipbREVREEHEGR 89 BROSIHIMIRC COkdingMR:ARY one of

claims I to 5 wherein the intragranular binding agent comprises a first hindin ent and a
cecond bincihs SOES 5 EES AP AR O RECIREIATE e e fist
binding ageyisvpigigelfiticizen sisitcinin an amount ranging from about 5.0% to about 20,0%
by weight of the composition and the second binding agent is ['VP in an amount ranging from

about 1.5% to about 15,0% by weight of the composition. 8,A pharmaceutical composition
according to any one of claims | to 7 wherein the
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intragranular disintegrating agent comprises a super disiniegrant selected from sodium starch
glyeolate, the sodium sail of carboxyrnethyl starch, cross-linked polyvinyl pyrrolidone,
croscarmellose and the sodium salt of carbc-ixymetliyl cellulose, 9.A pharmaceutical

composition agcordinghi@riaimBanhiaipiitha suReiAlSINIRgTant 48 grassTinked palysiny!

pyrrolidone. 10,A pharmaceutical composition according to claim 8 or 9 wherein the super
disintegrant i ?ne’égﬁaﬁ??\%ﬂt‘i‘aﬂﬁ‘?ﬁG?rff?ﬁ‘%[b?%Pb‘.@iboaﬁah‘irﬁ‘.W&‘B‘EFW@@H‘(%&F@

composition. fhanpdrammadiyuiicaptablnpd sithnsack asdur: 1o aulovane, aelaisnsrhig 10 wherein
the intragranyar-hinding,Agen! AnAans nadianuiar disiniedratng adent are the same
exelpient, 12. A pharmaceuti¢al composition accoralng 0 Claim 11 Wherein the said same
CNC pient is pregclatinized starch, 13. A pharmaceutical composition according to claim 12
wherein the pregelatipized sianehis dn égnt)%@&@mgwaﬁ?egmUlgm@iowim4<euﬂpout
20.0% by weight of the composition. 14. A pharmaceutical composition according to any one
of claims 1 té’%%%ﬁ%’?@in the extragranular component comprises a binding agent in an
amount ranging from about 0.1% to about 10.0% by weight of the intragranular binding agent
amount thereyp. 15AA1J'F’H%‘£9%E‘88&1%%6" %%{I}Qx?gétc"(%r”d%c‘i%r%”%&go L0 1qh o3Il fo 14
wherein the extragralﬁ)tl ar componen%’ompnses calcfum carbonate in an amount ranging
from about 0feu &5 absaiap Bbleby weight of the intragranular calcium carbonate amount
therein, 16. A pharmaceutical composition according to any one of claims Ito 15 wherein the
extragranulag component comprises paracetamol in an amount ranging from about 0.1% to
about 10.0%By wely H‘Fﬂf‘i}”féﬁﬁlﬁ%\@?‘&ﬁﬂ%‘?%ﬂ%@ﬂmb|°§lﬂ8&h‘iﬁ'i‘?8Péfﬁz Piegetinized
phanuaceutie'amomo(aﬁgtiﬁmaﬁi;@vﬁhﬁtharpymﬁiwammﬁm%oﬂbe[@mghetm&g[gnular
component ¢ rises a super disimegrant in an amount ranging from,about 0.1% to about
5.0% by weig M b e B D T R TS oy o
of claims | to2Ianwhidreprepeseivtiayramgrenudsien pahthan edmipededth dgiviophid@ebioyd. 19. A
pharmaceutiggl ¢ omRRaItiaRArsAAINGIpEIRIN SR e dhs.axpebiis-claid ipsglected
from &girlie acid, carrageenan, gellam pectin, agar or a combination of two or more thereof.
20,A pharmatBBl.?fical composition according to claim 19 wherein the hydrophilic colloid
comprises alginic acid. 21.A pharmaceutical composition according to any one of claims 18 to
20vdierein the hydrophilic colloid is present in an amount ranging, fr out 1.0% to about
5.0% by weirgfﬁt of tﬁeb *&%'m%?& ‘.%arf."g‘é‘ﬁf’s)f\}‘ﬁﬁé’%’q‘ cell caa{%{)%]%%gﬂmn%fgg%\rﬁi%laot%maﬂ?/ one
of claims | toralasghereincahdvexrahrantilcr Wodimoresnt, corhpriseyegrdtingeeerd in the form
pharmaceutigally, AgtiveA0R0LIPIRMASRYLGE D raRceRIabISAdINANE SBeh-ASI Sl IR IRE.
colorant, dye, flay:orant, sweetener, lubricant, glidant, or a combination of two or more
thereof. 23, ']pharmaceutical composition according to any one of claims | to 22 in a unit
dosage form. 24. A pharmaceutical composition according to any one of claims | to 23 in the
form of a swallow tablet. 25. A swallow tablet comprising paracetamol, calcium carbonate,
pregelatinized starch and alginic acid, wherein the paracetamol, calcium carbonate,
pregelatinized starch and any other desired intragranular component are combined together in
a granulation process to form a granulate, and then admixed with alginic acid and any other
optional extragranular component to form a blend, and then compressed to form a tablet, 26.
A pharmaceutical composition comprising a therapeutically effective amount of paracetamol,
calcium carbonate, a binding agent, and a disintegrating agent in the form of a granulate
wherein the weight ratio of paracetamol to calcium carbonate is at least 3:1.
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