FAST RELEASE PARACETAMOL TABLETS The present invention
relates to pharnmaceutical conpositions containing
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Many attempts have been made to improve the rate of onset of activity, for

f or rr%arac%tarncgly\‘s a%o qgoel} y 8 anal§§i;a1é Ash I?lé)yaﬁftlc Odru% ha{j has been

example, by the provision of soluble tablets, such as those available commercially
under the Panadol® brand. Such tablets have been shown to have a faster rate of
absorption (Rygnestad T et al., Eur J Clin Pharmacol 56: 141-143, 2000) and a faster
onset of analgesic action compared to conventional paracetamol tablets (Moeller PL.
et al., J Clin Pharmacol. 40: 370-378, 2000). However soluble tablets are not always
convenient as they have to be dissolved in water prior to administration and moreover
paracetamol-containing solutions are unpalatable to some patients. Furthermore
many soluble tablets also contain high levels of sodium bicarbonate, and so are not
appropriate for use in all patients, for example in patients that are on a restricted
sodium diet.

An alternative dosage form that comprises a rapidly absorbed form of
paracetamol, is available commercially in the form a swallow tablet under the Panadol

brand, namely Panadol Actifast®. However this swallow tablet also comprises a
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A fast release paracetamol composition according to the invention disintegrates
and dissolves rapidly in the stomach so as to facilitate fast absorption of paracetamol
into the circulatory system. For purposes herein, “fast release” means wherein at least
60% c.g. at least 70%, c.g. at least 80%, ¢.g. at least 90%, of the paracetamol has
dissolved from the composition at 180 seconds, as determined by the dissolution
testing method described herein. This dissolution testing method utilizes the same
conditions as used in the method disclosed in WO 02/100391, namely a USP paddle
apparatus rotating at 30 rpm, employing 900ml of 0.05M HCIl at 37° C as the
dissolution medium, although percentage of paracetamol dissolved is determined at
180 seconds, rather than at fifteen minutes as determined in the method described in
WO 02/100391, which is incorporated herein by reference. A measurement taken at

180 seconds, rather than at fifteen minutes, has been found to be more discriminating

and a better predictor of in vivo dissolution rate for compositions according to the
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a relatlive\fy short period of time ¢.g. five days or more, suitably ten days, and then
applying the dissolution testing method to determine paracetamol release rate i.e.
percentage paracetamol dissolved at 180 seconds. A composition according to the
invention is considered sufficiently stable so as warrant a shelf life of at least eighteen
months when the paracetamol release rate from the composition, as determined by the
accelerated stability test used herein, remains at least 60% e.g. at least 70% e.g. at
least 80% released at 180 seconds.

Accordingly one aspect of the invention provides a pharmaceutical composition
comprising paracetamol, calcium carbonate, at least one binding agent, and at least
one disintegrating agent, as intragranular components in the form of a granulate, and
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
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unit dosage form such as a swallow tablet, a powder preparation or a capsule. It will
be understood that when the composition is in the form of a capsule, a sinking aid,
such as a “sinker” may be used to prevent the capsule from floating to the top of the
dissolution medium. When a composition according to the invention is in the form of
“bulk” material prior to being adapted into a unit dosage form, a unit dosage amount
of the material may be sampled and tested according to the dissolution testing method
described herein.

One aspect of the invention is a granulate i.e. material that has been adapted and
preprocessed by suitable means such as slugging, aqueous or non-aqueous wet
granulation, fluidized bed granulation, spray drying or roller compaction to form

granules. For purposes herein, a component of the granulate is referred to as
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Ofthdr&?ghly with the powder blend. This process allows the powder blend to become

wet and to agglomerate to form granules. In an alternative embodiment, the binding
agent or a second binding agent may be dissolved or dispersed in the water or suitable
solvent. The wet granules are then dried in a conventional tray drier and then
generally milled and screened to obtain granules with a desired particle size
distribution.

In another embodiment, the granulate is formed by a fluidized bed granulation
process in which the paracetamol, calcium carbonate, binding agent and disintegrating
agent and any other desired intragranular components are fluidized in a fluid bed drier
and then sprayed with water or suitable solvent. The wet granules so formed are dried
and are then generally milled and screened to obtain granules with a desired particle
size distribution.

In another embodiment spray granulation is used as a method to granulate

powders to obtain spherical free flowing granules. In a spray granulation operation,
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A pharmaceutical composition according to the invention comprises intragranular
paracetamol. Advantageously the amount of paracetamol present intragranularly is
relatively high compared to the amount of other components present in the
composition, and typically comprises at least 60.0% by weight of the composition.
For example in one embodiment the amount of paracetamol present intragranularly is
from about 70.0% to about 90.0% by weight of the composition, or from about 60.0%
to about 80.0% by weight of the composition in an alternative embodiment. Use of
relatively small amounts of other components ¢.g. excipients, allows comparatively
larger amounts of paracetamol to be used without resulting in the production of larger

dosage forms as compared to other dosage forms containing the same amount of

paracetamol.
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' ers held under high pres ure r eby
about 880mg. GB 2 103 087 reports that an increase in the absorption rate, in the

range of 7 to 31%, as measured by the tmax value, accompanied the administration of
compositions of the invention (therein). Example one of GB 2 103 087 describes a
two-layered tablet comprising 325mg paracetamol in one layer, and 200mg calcium
carbonate and 100mg magnesium carbonate in the other layer. The tablet is prepared
by forming a first layer involving dry blending the paracetamol with selected
excipients, and forming a second layer by blending the calcium carbonate and
magnesium carbonate with corn starch and granulating with starch paste; charging the
first layer into a tablet punch, feeding in the second layer and then compressing the
combined layers to form a two layered tablet.

According to Shijue ef al (Shijue, L. et al, Yiyao Gongye (2); P21-25 (1984)), the
addition of calcium carbonate to the formulation of paracetamol tablets may increase

dissolution of the tablets; the effervescent effect of calcium carbonate being reported
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conpacting the powder conpacts to formwafer |ike
sheets, which are then generally mlled and screened
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di stribution. Small anobunts of water can be sprayed on
t 8s thisengienmeshapiseni@r prprevingdhe disilufepn. Haweveniercompepigon

t ﬁet?iﬂg]gpt‘ﬁg tatbrl]e%s Qﬂe;ﬁ%k chlgge%l? gid é?ﬁglu fcahﬂ)%a{qu 81%8'1'0%21; &R being
in"thi s process. e granufes so obtal ned by any o

t hédgrartetallliyofo Pedseasatondescri bed can be further
processed to obtain tablets. Another aspect of

t
i nveMeqostng oW sl hXuehis of, drhingse J@rr@@wf&’ﬂla@ﬁacgw@ls 1992,
SRR Al SIS S D DB 3555 S RSy

optlivdes! dricaddrinethgl dtiveh,go patikah@ohabltsanyy @d:ch&rate their
desired extragranul ar conmponent to forma naste
bAisHHcraten ¢frdysglubion apd 1&%@8ﬁh@@@ﬂab}l@hdHﬁwvwefthm they

' @Erﬁpgﬁﬁ&yﬁe@als (ﬁ’ltfleg{agﬂs' ﬁ/oilt l‘b@e?[lo'ﬁac)‘cfttﬁé Cﬁk?élﬁlﬂdca%}ﬁatg% the

conpressed 1nto ta har maceut | ca conposition
acabtatgameglidctostdhe i nventi on corrprl ses intragranul ar
par acet anpl . Advant ageously the anpount of paracet anol

pr esWi 94/ A¥983d Santikkine PBepehapyrapqriydhas arpbjpt sapatletprmglation
t g, & Wco%blﬂ lb%rof%nggﬁnﬁ%ﬁor&nceeMaré tatntqu \gle)e.ral(% tlBey

conpo typ| cal conprises ‘at |east’
wphigbdtaimbl ik Ipecserip @s atnioomnt. ofFao tcasipigeanid mhmaght ratio of
enbodi nent the anobunt of paracetanpl prese

i RICRERPRALS (P Arrgetagokis ghleat St tod, goss 65@8%@“@ Bigowicayt

V‘Elnglf&z Qb lif) h GAIRSE Sdbgd@ﬁb%&;er L BbARRY FrofPa Qo/ﬁlﬁlgrmally

OO/oby wei ght o e composition In an
ahvalab bt pavesceniod dibie cbntaldéey of sadélmbicagiopatemiNd 1rnprovernent was

anmpunt s, of ot er conpponents e. Ci pi ents,
cgﬁwe&twv@%ﬁ 9P GRIOOBHE it §° gmﬁg rantﬁnb%w}?e@wge
V\/lf&ﬁpé{t 185khiiepQsi n the production of | arger dosage
forms ag conpar e to ot her dosage forns containing the
saneEWaNRIBE983f(Spath&diat @mbha\ﬁ‘) einsarrbemm@ompaiamasgﬁxa‘rmlmA a

C AEARGOH e P<Boadt FrcOMMALALRUT. hF SALERER Sy 500 me

m@hﬁb@thﬁoﬁﬁﬁl@ﬁﬁ% AR Ca®bnate (as the antacid component), was
formulated as a granule and then compressed into a tablet. In a biostudy reported
therein, conducted in fasted volunteers, the AUCy,¢ was determined to be
76.0mg.min/L for the tablet, compared to 245 mg.min/L for and 177 mg.min/L for
tablets containing sodium bicarbonate as the antacid component. Such a tablet is not
a “fast release” tablet, with only 28% of the paracetamol content of the tablet having
dissolved at 180 seconds, as determined by the dissolution testing method described
herein.

According to Grattan et al, (Grattan T. ef a/, Eur J Pharm Biopharm. 43(3): 225-

229, 2000) paracetamol compositions comprising an antacid component wherein the
antacid is 400mg or 630mg sodium bicarbonate, show an increased rate of absorption
of paracetamol relative to conventional paracetamol tablets containing no antacid in
fasted healthy volunteers. The authors suggest that the effect of sodium bicarbonate

on paracetamol absorption may be dose dependent.
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and \té/yéfr cal Ig/ is either 325 23 or 500 . Wi | st
:oar aWét Ganb00394 (PméKhine Bscdam) ot spb?g@%%ﬁ@éb%@hﬁ%ﬂwlsule
thIJ[Iﬁllé{tl%?l %ﬁﬁg;oﬁlaag%tgmtoll %ﬂn(falﬁgleg{;%%y;{)an Jntzpc?{i ac%%%ﬂp%eof

| B@dla@roarpu{aarlumaﬁ@@l@chﬁf@br EORTRE theddof! m[ea @r@ﬂ}ae@iottb@ﬂlerem
rra“ééal so be resent extragranularly. In one enbaodj nent

rﬁmrqeraaw sbdess epigining ofthes arlmléiﬁ teahiny eyiigaicd eigcluging
O R U e L

t eproRtmagriahd dssopaioacst am lobedioed) telhtiertoitine rafs observed in

phar maceuti cal conposition according to the invention
c sapPesaa aadekle anpretanal ghlets coriaiird B antacifin Example 6C

aﬂ%'rélh(aﬁcfoges ]E\ﬁu GOIR eﬂecB 20%1? 164 865 M%Swgéﬂaéétﬁﬂ& and

contal ni ng C m car onat ave previo

désegichietin Barbbratd formAced azda Bignd cotdptitiag a Igrmiernmlxed with
pat ent publication GB 2 103 087 (Brl stol - Mers), the

r additigyal é%‘%(}lﬁqtﬁ,&q &pmﬁgﬁsg‘@ép%qa leht bhe Wéacetarnol was present as

Ib%ﬁ) ?ﬂr;atgéagl?‘ggé g?rzlﬁgffe%? gf ﬁ‘lg J@hl‘imélalu%g%p&la%\gﬁse@%%t as an

IS coSadm ni stere
anxteagragilad dohponémlin theiforniietiorany éurtfer akniple Gifdngjnf Bxample 9,
about 1200rrg with a preferred ranglcizma1 i ng _fraom about

460W08 e Grah Bsurcrocniaergt aHacatHBolspisohshiioahts sty Erpmrie 6C,

abpy mﬂﬁﬁé&%s%o@b %Hw%l%g'w 98 G, &séoﬁ’é’bd%i $ ﬁm&ésg ﬁfopaé tablet

an increase In sorption rate, |nt e rang

t o013 Mngam erqraa&wne embynttofisodinmdbivaberaie @xempject)i éds staeed in
n of conpositions of the invention,

(Sﬁﬁn@?&éf %llEa’é%ﬁeh n@-@}tfl%enfn&w%glrﬂg@ﬁw sl kgown in the

trﬁté) ﬁygregrtukgersﬁ BPLd sHsBitidk 24T npﬁrfw@ﬁ@r@em&mepre 9

| ayer 200ng cal 'ci um car bonate an magnesi um

c ardhainathet a tabtcheorsbingrg daboyen car‘BbEatb abhreantacsd pompaneadis likely

gqformng flrst | ayer jnvo nl tyblendln t he
eraﬁlildp SHRE Hheg‘@a% 1RE{ic pro 1le relative to a corresponding tablet

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
carbonate is one of many listed pH modulating agents, but is not exemplified.

W02006/049978 (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.

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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first layer into a tablet punch, feeding in the second
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Cgrgﬁggagl)uﬂaﬂ#r {tle g%ﬁ{)x?ﬁg %&f‘%hl %a?héc%glpg? %{pegr’s)’ tc( cgc)ntrlbute to the

sdb&ite grwmcﬁdprby@s Qxytigpinl the @ratios ef fitie pe&ﬁdfm(ydt&foh’gahmng
starch, to paracetanol tablets may accel erate thei
dpaitisles &raéﬁwﬁ toypnhgnecsyriaes gige Hidlisakutigns &his contribution may be

dﬁé‘f’qaelliega?foln'otﬂhe Igﬁl ﬁmﬁ%' Egg{mé hﬁldca‘i’ %%1&)08 sition

det al the ta nor t ocation of t CI um

c artbrdavat @dedintfaet Hyatht effsrvascencti gotlwed dy tld&)eﬁ&:io’iﬁﬁ&arbonate
(SmthKI | ne B echcﬂ reports that a tablet or capsule

f ey agd ewﬁbinﬁagﬁaaﬁl%@a GH; G3FRonate appears to

b
%’ﬁh@@% ﬁrﬁ%@@f@ﬁ&h g : ﬁq?gc{ggn%égg%ﬁgg@sﬁg&%wh is

is present I N an anount

weisgtlievatlite cidfanbé diasdiaiat & facacp@amad.ettagalvisagedithat #ast
0.74 to.1, gives a statistically. significant

i APBYRHEFHICCPRIREHE t ﬁ%\tnge%tfona %%Clawr opafe as the sole

0 Q%I%bﬁ‘éﬁg c&flg(l;ﬁeﬁt %Rthdéﬁérlc\igb%ﬁ% akhes %ﬁ%@ﬁﬁrﬁ Wivonate,

'et contal ni ng no sodi um bi carbonate
| sqdioménembonatesorgiosasivechivirbonatalacd noneganbahabeidedthey do not
corrbln d. V\Athg& racetanmpl i.n a sollfl osage faorm at

N RS PP?P%CE Telggsegaic st garcytamp GorEingy di ARG Fmbodiment
dﬁ%ﬁﬁﬁ)@ﬁﬁoﬁ PhaFRORPLEAL dehdFX&TBARA) infin 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
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
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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pharmaceutical conmposition in the formof a tablet.
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formul ated as a granule and then conpressed into a
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bi carbonate as the antacid conponent. Such a tablet is
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seconds, erm’ne I 'SSO on-test
mdisheldticlesed.i bed herein. According to Grattan et al,
(Gattan T. et al, Eur. J Pharm Bi opharm  43(3): 225-
229, A@b@m)aca&roalsawmwé}% 9 e IDBPHSIONSORRTiags intragranular

ag%l@ﬁlhgc %taﬁ% Ezﬂcﬁlﬁ ca%n@fe' c%nl[e%t 1 %ﬂ?gltragﬁ%%e does not

ng so |um i car OW an I ncrease
absaip) 0f by wehacfthawoposdtiat, ave fdr@x@mpleaﬁfohe B@lbodll’nent is
par acet anol tablets containing no antacid in fa

h@%ﬂS@rﬁyn o0 PN @bouta0 (@ Al 29195@@@ Wetgﬁétsutt%h%y from about

oy b B PN R R o Py BB A IRl et e

Bedchamarbormed asest & fsovalabew &(Rblt@hbam 16.8psby ecight of the
formul ati on conprising paracetanmol and |ow | evels of
afOBAPHESY, consisting of sodium or potassium

bi ¢ aﬁlltb?]i@ V\E%odl%en%egowiﬁ%'fot %ﬂg E;F\%BUOA the afatcEJQMlo[ @cﬁﬁ&{t &the

t her ei ere paraceta ts containing ot
aptanaladsisie the ramyecAL0 gailelYo bynetighi oiyhy asmpaesstion and the calcium

car bonat es _such as cal ¢ci um car bgnat sodi u
c&PBeRe B thy grasuts site mraﬁl%ﬁé @@éﬁéﬁ@gﬁﬁy ight o the
B

c dhfrag mtragranolaa nalammdcarﬁnaalm land 6 G251ng peranctaineLé@s@sitedn may

phar maceutical co 03|t on c rrprisi ng 500ny
pﬁ?’%iB’é%ealHHPgréﬁbla‘S%g ‘E‘é’?lkf@ 8 fornul ated as

a bl wndsCamaih %hﬂﬂgnzﬁe %ﬁ@é&hﬁa@ﬂﬁhﬁ ?raﬂﬁlﬁﬁc&%%ﬁt?ﬁ%

i ngredients, and conpressed into a tabl et
p arcagaizadihht avEsitpd esentt cfsalcium 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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therein, Exanple 9, reported that the percentage of
papatettainhl ordregehitinegd rasth ¢ seveidailecorpmerciediys Stach 1500 G or
a . 9 0 +.0%.dj I (i
et R LRl St G LSl SRR it et
aphidittg @pfenSodich s tos@d&xeribéEhdrExaam laBo&hvisddedivsitih 8icadope of
in WD 02/100391 (page 4, lines 8-9) that an enhanced )
dihesiByentionn I gpecmnodimeninsyitabiyfbe sifchiip prsgclgtivgndetarely where it
of i i -i-n. Vi . T
20 segY R ARERY il Pob B Rl Aedih 1 DGk by Sen
c akdiigall eardiBorancchahiaaliyproosped enypitalyl prégdlatinizdsemitecontains
anoi nferi or pharrgacoki netic profile roel ative to a
c orr dsfireramesct hbyloof fies amyiapestyn. 8¢ Sim ummogifirsnvareh.

1. ( i . r . S .
f oraaficld Sy P ARkintd Kol O I ) D R iy grarh.
r Bpiadeta@bl dissojutivi rpRriaedloastd) affettal ih heoaipositibatoemyrising, as
system A swallow fornulation is described as
c FH{er kg cpmparsdisaparcetynel s3lcivsr @bt M3zt aigh
a . . i il t .
apr kR EF AN, POvICA PR POl shle hAEh Tt Rl woight
mediol Etpreglanent stardhutb mEzagbrcexedtplut 2.83etl. Accordingly if the
WR006/ 049978 (Novartis), filed before but published
aPtIging RSN pTAysey 2 FaY it cpmegogs P SLaERIPH patgelnized starch,
r i :
e T Bl i 2O R oAb P& Rproh ot feas
aBkal .0 nén agembddimeenhawertt mhis of ptdgolatieizgd starch to corn (or

carbonate, .a bhicarbonate or m xtures thereof. It has
n%l@géﬁ%r%&ﬁfd%%é&f@i ngly that when tablets are

for @Htaargewh@n gfe@&wiﬁs %o%oﬁﬁéf@ftﬁéhﬂ%ﬁﬁ&f!‘me andh is present in
cal cium carbonate are conbined I ntragranularly in the
priesgaogatofin an bnowitipnagent | D46 teeaboius3 h0kdryaw cight efglent

accordi.ng to.the jnventi ., the di ution rate is o
sP%P‘P%“&%H%}C%]ﬁHJ% éﬂ%g:ﬁﬁ &ﬁwﬁ?@@ or 5{%@% TQfpbout 8.0%
t @DARuB $90 A hﬂ&ftﬁ@b&@yﬁm{ bonat e, whi ch

enhancenment 1I's not adverse affected on storage. In
conpdthestonding egent alobidesa patyinomaduétably ipis @ebvinyl pyrrolidone or
e)Igto\r]ﬁgﬁea&L{/lP%,r Il)éiyxgig{)ldalcrtloﬁol (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 thercof. Combinations of a
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
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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intragranul arly), the dissolution rate of paracetanol
decreases significantly on storage, resulting in
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of “paracetanol. 1t Is envisaged that a conposition

aDoor AhergichloCdrhganyreve Métbocet BirplPric sxaam ek thocehE3®rdioinat €V,

as the fole car bonat e conponent, although ot her

c afsbnrst B4 0 Crmisgocruiplbag ertludese i dte carbegingginyleellulose (MC),
o . .‘ nat
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provi erse I mpact on the rel ease
r &oebiratipas aCetdibdsic dseratidi wigh ythien bmd e gergbod noedtabave are

conposi tio onpri se, anot her carbonatg(s) in an
a aﬁflwaigefr{avr@%%ﬁ%ensg?mf@? HPEHRD. ofhot RN E‘gﬁﬁemdiuaﬂ.
Ao GGy "RNYE RirciRidahSh Fis2b ey ik I]Qflgéj&sfr% gpﬁgqlsqmabout 1000

carbonate are conmercially available; i1nc
dimBact [Iyiscerognizsd irbthe actahaithenl@emboatamenf the viscosity of cellulosic

non- conpr essi bl e cal ci,um carbonate and. precipitate
chféY%ﬁWF%léj’ﬁWa‘tP@}l SRR RELagingdbf a_fﬂoér-g-dg%HPMQ
hels8bdlty thily RNGARRRGE at20PO ALY L RAbn GATR AL TtRAde

according to the invention conprises
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
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-
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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1.0; in an alternative enmbodi nent from about 5.0: 1.
f By Wil BrercoBippaifientor 3ltgrnatvely figmpaheyt 5.8 19:abeutg0. (M) by

f to about 25.0:1.0, or from about
5%%?3??% g@ %Ug% 0:1.0; inanother enbodi nent from
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Cale ?QF%e'IRt}‘a St dnda e%&%tﬁélﬁ of fife cl‘ﬁﬁ{g%?&log,%éﬁl% be
par acet anol cal ci um carbonate 1's at 1east about

1 pikseri. e@tragmnulﬁlrlﬁ nInadﬂe&m‘[@tilrﬂﬁltambﬂ@bﬂﬁﬁﬁ acoatdihgasthe invention
1.5: 1.0, wthout adversely affectlng t he di ssol ution

r SPBPIIRS N FREREENElAT CUBIISE, #OYH iR sAHINTY ampuphgnging from
S AUER 101190 1 SR 1 6.6% BLERAN S Birabnfilal BnARTNRRA nount

Suitably the cal cium’carbonate con
grleneihat e does not exceed 20. 0% by wei ght of the

conmposi tion, and fQr npl e i.n one enbodi nent is
pr es®RPMPASIHON aGeaTHieg @ftﬁ% HOGR®) eUpRTECRISS g ngmgg%uw

Web g (t)n Y c{?ﬁﬂalo}{et{trtmfﬁ%ld hs 2% Q?(Psﬁ]]% i Qustupﬂ' s O30 Mnore

wel ght e conposition n an native
edimdegmﬂrﬁg dgdeatsc Sudaablond Gartépradigageotstinecitidé sném-supea bisiﬂtegrant,

0%t o,. about 15 0% hy wei f the conposition.
oﬁéuw&aﬁl REART & lwéwfl@%ﬂtil iSAPIE NG RA-SHIPRS dlsmtegrants

D t t
PSR LTy O ok A g

¢ afagihung. Saarbloh38EGH clayh@ qggam ok Beetonie), m1¢rberystalhg1e cellulose,
0% by ight of the co

eﬁ%lﬁﬁqgsg Oi?ostyéﬁr@ ﬁmﬁég& &mre%ﬁﬁagp i ﬁ]&ﬁ‘ pt mi,?%cggents may
g@@‘oﬂ‘@m&% bt fo‘ri’tgfnad"%‘lv@t{ plEAMGE T AFHRANAE . BRSxBmple

325nmy par acet anol conposi tion may
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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s.fr%ﬂbp FOMRAsioTher I8 grosgrsran nexfragemylaryeths disintggrating agent will
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t ﬁb% 6P-0% by pEEhbPhide sgagEHeN- ity S8 matbophy e% 10 about 20.0%
f’rg%tzwge?éh\f of the c‘%mﬂg%ll 1?9 emh rQEASHE: gﬂé \Aﬁl , tHOhbh- é er

starch l'ed co n Starch starc
rrd'd;hfté:@dtm@mht siagratdo, egiredent mtmaa:ﬂmunofor rekagﬁlle&ﬂplta hz@d an
avaj | abl e comercially Starch 1500 G or

%ﬁhepna?é%/a Eb%.bamléw b thg ipgagpn @Wﬁ@%@kﬁlﬂtegraﬂng agent

Ogg;g m;flt sﬁ grch with other binding agents, such
as those escrl herein, are also envisaged wthin

t he SSqgpe dcsintég’rents hrepresemdra. cldse ob dsineegpardignappht which may

suitably the starch is regel atinzed starch where it
§el%€ﬁ%l\ys‘2ﬂ wedin W ﬁ%lpu%ﬁ HEPEmagRYCal nsPRAgiiote; 3% coatparcd to

&Ffeﬁtlbrﬁﬁl ﬁlsﬁ{t rGts ! ﬁg'rﬁrn{)p;@/% ?ﬁ’ﬁ]ﬁ@ry&lgl?l[eg&?%ﬂ M RBYESium starch

ani ca cesse tinized
sghrcohate; dwtsa'dmm §96 affcafboegmatiny| stereh, rh&34iod céliwdese and cross-

L
55 ol et dssoh ot oot gt Gl
c @wag:aaeidthtbb@ﬁﬁmmrﬁﬂazﬂ)c aﬁkrggmmpdagibmndnﬁed cnlmglae includes
Stcroscar}mellose 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,
Brazil). An example 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.
It is recognized 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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¥ 1 be
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ﬁm{ art SRt mtlﬂé’ttﬂe 091];18%%/ ﬁ#r %5[;31 M{h%ory, it is

I ng agents, such as those her ei n,
abeheﬂzleé thae lallbﬁlﬂgﬁgm\aﬁet furmed bg tlsd:mpﬁlomfoftchmumnmstwlmmlglmc
When .t he pol yner, COTTPI‘I ses PVP, it wll suitably

P

canin e agidigenydions pT heisinmiachs inggabinatign oo Garlyn dioxide,
g@ﬁ&&@& FrofMERAICHA] éa)fb&ﬁtéjﬂgc#]lﬁgés tUb iR o o M Form

esent I n a conposition of the invention, t e polyner
i Squemﬁnd)f fiine pangc]gy withi hrairasemsmfacamméadiﬂgotmeabmbd

0% to about 10.0% by wei ght of the conposition,
tgﬁﬁ%l&l?%/ from about 1.5%to about 5.0% by wei ght of

t he commpsidh i hhQhcehtibafl %c . n%granﬁlapg$MWenﬁgﬁauﬁ but are

PVP is present as a s agent. In o
emboldhitehto, an gitanictobsal (agenats:. gopegsdianisoibaedrstparabenii.s. one or

F i Rty Bonsovois SHoLE Laedo ST g ogpusL. Sarbly
TR 10, 0 D S L -
abometciB % doleathe NipSR Ovsrdynawei, ¢lat Ngfasdph® sodiopn sndbilesnan
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-O-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

¢.g. HPMC. Suitably the film coat is a transparent film coat e.g. a dye, although an
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s SKHASTHNL %ﬂ? %fgboah Biggiepu rla APg/pXYALL Ber. Generally
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in an anount ranging from a out 0.5%t out 5. O
weomghtisiog psdudogpiweposd introgranilarly sextregagulade dr bmthuhtea@mularly
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ST .
ugﬁ’&h&l"a% S 1slﬁ§\§1ded: QEOIﬁManeco gd\/@mg &Wefﬁre iR arly,

VISCOSIty) may function as a bindin
extragranularly or both intragranularly and extragranularly. Sultably 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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LLLEN T >y A

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
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
tablets.

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

Ingredients Percentage
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t he i nt eqgrating agent onpri se a non-super
o it EisPiaEes Be dRR et igbaRer ot 1 v- A Super
di sintegrant may be used intragranularly or
ﬁ}gﬂ?gul arly, in an anmount rangi ng from about 0.5%
to a 0% by wei ght of the conposition. The total
a eSS PH é@mﬁregfilﬁm By tabletheixapwlas i\ -Fh wareorapared from the
r ﬁ{g%di&ué bABW RN tHe-ndhd B IARVHExh R bYohebOMt t&flcts

osi tion.
prepare were subsequently coated using HPMC as the film coat containing an

L

nol v n\ll nna

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.

Examples D and F, correspond respectively to the formulations of Examples 2 and 1

herein respectively.
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Total
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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:

TABLE 1

Example

% APAP released in

% APAP released in
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Dissolution Studies

Dissolution studies were conducted on coated and uncoated tablets from Examples G
to I using the USP paddle apparatus Il 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 1s shown in Table 2:
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S

1-6): Ingredients 1-6 sieved were through a 20 nesh
ieve into a suitable m xer and granulated with a

waioradoes quantity of deioni zed water to form PEHUSRNNT/065829
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h

eavy granules. The granules were dried in a suitable

oven at 40 - 50 C, until the npoisture (water content)

MdABIdEd t han 2% The resulting dried granul es were

i

1
g
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REAmPRSSed thr qughy A 2108 inS| SVAPAD rkb¥Rd Wit e

ranup The grlanul es thus produced (7) were mixed in
SU|tabIe bl endefcoptehtabligy edi phicagddeblathe resul ting
| end was then gqmgafiggsed into | @bledsysysi ng suitable

P

capsul e shaped tgpllng to give ciﬁsule shaped fabl et s.
Eigane_z_@iannl & £ or conpressioninto-tablets were

Hepar ed fron1th&@follomnng i ngredients (1-6), [as per

_fanple 1: The grﬁﬂyles t hus prodifed (7) mere m xed in

C‘III f ﬁhl Q hl on A\AAL i nﬂl’ Qf‘ll Thﬂ
>4 A\ |

r
S
t
t

(

8
t
C
C
f

LA N | T VVII.II T LILL =4 U LILILA~Z

esuf-tfon@wingenplosmesmtﬂwmdtsh@ﬁé%@e@SanRH tabl ets using
uitabl e capsul e shaped tooling to give capsul e shaped
abl ets. Exanpl e 3 Granul es for conpression into

Ss were prepared fromthe foll ow ng ingredients

EI‘h@}esuﬁ§ sHOW th@ﬁfﬁi’ﬁﬁe@(i }-lih@noglr AMieSOnhSiaRy UG EM1e
re mxe a i table bIender wi th ingredients
dlSi‘\éﬁﬁ%@teﬁe@ﬁ Ufimegfs ﬁm@mg SiR4aes wlsT & Hionht o
abl ets using suitable capsul e shaped tooling to give
apsul e shaped tablets. Exanple 4 Conpositions for

onpression into tablets (Exanmples A-F) were prepared
Eoamiphe6 | ngr edi ent s bel ow, using the net hodol ogy of

Exanple 1. Sone of the tablets prepared were
subsequent|ly coated using HPMC as the fil m coat

cdnblaisnyidyn de sspprefthe mveniiemnrigmrenassd wil) thetfadowing
t abipésitiover e warmed in a coating pan of suitable

Ingredients
%

1. Paracetamol (fine), Ph. Eur. 74.83
2. Pregelatinized Starch, Ph. Eur. 11.22
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
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size. Once the tablet bed reached a tenperature of 40
- 45 C, the coating solution was applied and then the

W a7e1®exvere cured by allow ng the bed cool tRCEHDS2N7/065829
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Examp] & lﬁzaﬁpgbl%s By RloBtiREGRAE LTk Y whak R4 o bh&f‘to provide a
St ud| sol ution’studies were conducted on tablets
fls‘tblFﬁ é% thg teRjets using the USP paddl e appar at us
rotatlng at 30 romwith 900 nL of 0.05 MHO at 37 C

di sp@oléuti on nedium The anount of paracetanol

%l after 180 seconds (for both coated and

uncoat ed tabl ets) |s shown in Table 1. TABLE 1-

érln? (g[ﬁfrﬁglgcu 1 eﬁﬁé f"ﬁra?étﬁol@(ﬁ)r@ ‘L/Kblgééqlé?yﬁo%(:?d from a
c @n@b@@fdiurgpea@ @@ﬁﬁk% ﬂféd (13 seétedtt@gmhqr axidsExande gping the
f Gish&‘ﬂh&gmﬁh@ﬂ %ﬂﬁm‘éﬂ %Exéﬁ%? gs qq t@ad ot b&'ﬁﬁ)rgdiﬁmazle% tested in

osi tigns acco s Gt
pr~‘ &0 Hor medhs e@%%ﬁ%aerprp §a %@P&P&Deﬁlﬁ fnnﬁﬁ%‘%% The mean %
nEélb‘de@ htogmlrﬁftesEﬂﬁr’fEﬂl@ ahd tlilb &&ﬁﬁuém@f Vﬁtlatdan(SJV) at 3 minutes are
sol ut ? Sper e co é dt on. coat nd all
r om EXARSI P O VSRt %‘ﬁe“%ﬁa y
padmpbt@q:f‘ymﬁanmstes withetatry by wariaddity ﬂomvwen tebd@9andenadnstrated
%Mowqah?et 1357% C%O?Fr\?%@ %@J tHL B%‘ﬁnﬁ'@ %ﬁﬁ%ﬁ&tﬂ @alﬁﬁqﬂ '%ntrast, all

ar acet arm di'sso seconas 1S S

Tﬁﬁﬁ@ opher paEcgtamok tablegsy 41@%%@1 ﬂ&wkysqndéwtma pighdegigr @iﬁ
@&%@duﬂ&%é%ﬁ tiRasi bl Slufheed B? dlhigh Qw1 0hafor X3 RlifRe

and exhi hit commercially acceptable
dfiksé%l}lﬂ‘?lﬂﬁ UeS4tds “¥%cl udi ng fol | owi ng storage under

stressed conditions.
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Exanple 6 Tablets wthin the scope of the invention

were prepared with the foll owm ng conposition:
wa2@®7me8063 scr eened, m xed and then granul at ed RET/HS2007/065829
dei oni sed water in a suitable granul ator.

The

Items

resulting granules was then dried using a fluid bed
dfiAB¥LEAd t hen screened and blended with itens 7, 8
and 9 before being conpressed into capsul eshaped

t abl gts(target pargcetanot cgntent 500Mg) USi Ny a
sui tabl e tabl et pres|s. Miae % eguMinimgmihiMaxitabl ¢t sCV
were |t hen g coat m xture of item 10 and
dei oni sed ma?&% u5|q%k%&%nn?able@§bra/ cd&®)i ng|drum
ltem|llwas then appl|i ethingeprqvi de a shitable polish
to thHe taplets. Exanple 7 Sangles of comercially
avai llabl eP¥4PRIE6t ant|l  500n8794bl et Skt e sou¥bdd frdnd
a nunber(gf Qﬁr ean markets gnd then tested together
wi t h |[Exanple Cﬁglng t he di ssqglution nmethod outl i ned
in ExaanEHmmC&Q tabl ets ofi68dch praduct werZl.fested7.3
in edch case. ? nmgan rel easg rate profiles are shown
bel ow i n “PAHNES. The nean % rlel eased at 3 m nufes,
the rjangepaidcttihe coeffici goh |of varg@tion (£ |at B 66
m nut|es are shown I the tabl g bel ow. For exanpie 7,
dissolutﬁ&ﬁnnﬁﬁwlapld and essentially conplete after 3
m nutle %fdaua very I ow varlggbl i ty]n bgt ween {pbl et s, asy
denonstrated—bythetowvatue 5% or—the—Cy—for—
the 3 m dehenecmbol uti on value. In contrast, all of
t he gt her r tanmgl tabl di ssol ed sl o an
with a—hLEE%ﬂggiee—gi—¥aLLi%§!ity between taﬁiﬁi .90
iI'1ugtrategdyceal hi gh CV (>10% for the 3 minute
di ssglution values ijn all casgs. TABLE BExanple 8 The
foIIoangﬂﬂﬂﬁﬁE&s_MBre cofparled inllabtwo wall.6 22.79
Crossover rymcokii netic stydy enploying 75 healthy,
fed violunteers. Tredtnment A: Qonmercial product |A from
Exanpl e 7product 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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Treatment B: Paracetanol tablets from Exanple 6 Each
vol unteer swall owed 2 tablets of one of the

WO eromiaigas3 ons with 150M s of water on two sepaP@I/ES2007/065829

10

15

20

25

30

occasions at | east one day apart. Blood sanples were
taken at regular intervals post dose and pl asma
p&ixavwledol | evel s were determ ned by HPLC.

PHRE RN h S BEddGcRWREd EBSpdrBRIMBLRIANR cBLRSBR pharmacokinctic
concentration_ vs wer e produced for each

v SUAR CRBIOYH}E Yesa]&q?ltg‘}’efﬁ%ﬁ%lh‘flteﬁﬁd i ndi vi dual area under
the plasnma concentration tine curves between 0 and 30

s ( 0-30) ,were der.ive e -/AUC 0-30 val ues
P]J?eair&?ﬁ jf Lg %al\%qdélcttlﬁ gﬁ?ﬁl?n see Table 4
bdrewmentiz: Faegie@mol sdblags from BXa@ple G0 was si gnificantly
greater (p < 0.0001) for treatment B (O 98 ng. h/m)
conpared to treatnment A ( OlOnfg . I'n addition,

t Heclbeelweteer ssyablowed 2\allptanf png 9f the fml@msewml 50mls of water

g 29 ?‘r\gf) ‘séiﬁfﬁté Mcda@i%tﬁs ﬁtfleafst t@n@ aftolglzdoggg‘ih %‘_kxe?& fafdh at regular

o treatnen

AP RS RAN %@r%\lﬁ%%m%ﬁm%@e WeHeg! %ﬁ%‘? DS HRLC

S@hmmamﬁklhbt& pmﬁ&@ t(pamceﬁmsmﬂaanﬁ cﬁﬁmmraabm ve tinxgMrep®duced
r cach nIB at a} n ¢a E)fr a and ngl a?ar ng on al lgl N9

ex? % XS QS caer BRLPEFLaSE SPIF S BRIy e

i nmhwd@dldmettret purfv oy bthnga@ and ¥empntgpd2dEC oml) yere derived. The

C%'U@S' txjaﬁf& f&oeracﬁﬁgﬁﬁl%ﬁ%el{% thdif &{ﬁ}?&pécpgfe T“ﬁ)rlee4 below %l"he

prepared usi ng] e nmet

t ﬁ@dtaamahtesfow Eacrzed"awé}g@lﬁsqabglé greater (13/< @&QPéhfoa gﬁﬁgﬂeﬂt B
H fcbﬂn[ﬁn%@ &l treAmead AMY0 g@ h@RBCinfdd@ltion! fht @emu%h

r r
J%ﬁﬁl")é“%t?lgta 1“%3% tog%ég% Si%‘? nglé(deﬁséaéﬁ)e@éoéwor ot B v
tﬁmdé?/é)tcdmgamﬂ télflcatmébt L£(19h@3%pat i ng sol uti on was
applied, and then the tablets were cured by all ow ng
the bed cool to about 30 - 35 C. Following this, the
t A4 wer e waxed and unl oaded to suitable
cont ai ners.

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
-27 -



Di ssol ution Studies Di ssolution studies were conduct ed
on coated and uncoated tablets from Exanples J, K and

wo.2mgi1m963 he USP paddl e apparatus |1 rotating BET/BS200T0G5829
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Results .The results show t'h

Efe‘aqhap é%ouj & 13 5e>£3m lﬁfrl%we%%ﬁ eheapblgtisuriae &@mdamdeunloaded to
dissisdidddn®ingfar acteri stics foll ow ng storage under
stressed conditions after a relatively short period (5
days). Exanple 10 D ssol ution studi es were conducted

on tablets disclosed in the prior art (Exanple 10OM and

10N), and rther ta ntal i
extragr anu%r ca,me um car bonglj%p 8? g%{e{s}%%lﬂlj{tl DN Example L
method enpl oyed used a lSP(%a\d@Y)e ppa(rO/awA‘éi)ro at (hgv/w)

at | 30pgRRMbN RGP ML of 0.063 M HA| at Bi74 as 75.80

dl SSOI UlT O medadr uim |ne daimrournt Of dl daCetl dﬂUi
di gsabtaseh, aregelatiniged secdnds 10€68shawn i nl0i3hi e 11.37

TAB;,LEpgdel{eo(lKg ng exposureyiy Petlri diplg @O|C /| 506
RH npl e 1L Granul es f{or conpress|ion iNto taplets
We4a QF%BQY Y rom t he ntInQ/\%_g_Lngrpdpmc (1-5) as
pefs. Era@miien Sorbkke granil es ¢.bais prloducedower e | mi xayioo

| NFESUrtant e _prender it |ngr TAT e S 6- U and| e
re lafi ccompresddd intlo tatt- s Resuly&3

Fo rmbafchf?ﬂcﬁﬁéimé es 10M andy 4N priovi degot abl et's 1000
exy DI TINg ST gni ficantty fowet

—p)

Alginic acid 2.14 2.18 2.27
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

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

seconds (for both coated and uncoated tablets) is shown in Table 5:
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di ssolution rates conpared to those of the present
invention. The initial dissolution rate observed for a
w0 271806k cording to 10P was fast, however, thPGT/WE207/065829
not mai ntained foll ow ng storage under stressed
condi tions. The above description fully discloses the
i AVdHiE &n i ncl udi ng preferred enmbodi nents thereof.
Modi fications and inprovenents of the enbodi nents
specificalty digctosed hereinm are wtiinm the _sgope of
{ K&amplel owi ng cl|ae ARV ¢rsed inf |ive ABAPaelsesean ijon, it
is believed that| wogatsltddt@d | n| tfwakticos@d, Uus$i ng the
precedi ng descrilptjion, utilize tp% resent invention
{oits fullest dXt¥R® Therefore@ e Exanpl es |[herein
q
I
g
q

are to be constrjyddtid$ nerely i (atStdagd)fve and |not a
kmtation of th pe of the p t invention in
1%y—way. The euhggﬁggnts of—the §§§§§taon H—whi ch an
pXcl usi ve proper|t8) /69 privil ege| %/ 2T ai ned ar e |defi ned
g fol lows. O ai mgsl.geA pharnaceugépﬁg conposi tijon

LUHFIIDIHQ paracetanot;, calciumcarbonate,—at— east

ofefabiondigexragentn Petridlish @ ¥Rt / die Rl si nt egr at i ng
5 agent, as intragranular conponents in the formof a
granyl ate, and wherein at |east 60% of the paracetanol
i§@ﬂﬁ§ea3ed fromthe conposition at 180 seconds as
daherdgsuneshodythat Bk sssibdl) - orexilitwehrhdratallyiuhddcg@abla didSHution

paddl e apparatus rotating.at 30 rpm .. I oyi ng_ 900
bR GetriRrtaing Shrlss WS g PRoEoR M5 EReira gror
t periathipsdays). an open Petri dish at 40 C 2C, and 75%RH
10 9YRH. 2. A pharnmaceutical conposition according to
claim1 wherein the weight ratio of paracetanol to
cExampl¢ thr bonate is in the range 3.0: 1.0 to 30.0:

1 llﬂssol?u-tioﬁ\ sﬁlglfbrs RRGE b’&ﬂd‘ﬁﬁﬂed féﬁ{fm&b His@%&s&ﬁ%_‘lﬁ@bﬁ& Jr@(Extample 10M
Cla or erein e | Nnt.ragr anul ar I Ndl. N agen
c aﬁ% %é)e and,oq ?Ev%hﬁr t%btlﬁo?%aé?mg gxmw@ﬁw% ice%m%- The

odissolatoibimpehiotl @mpdfyeti woedd USBrpaddibappabtus dotathug at 30 rpm with
15 \?\E% H&C&U(L(ﬁ: @1 %I&? A @:5:7&(; ilsocﬂssao?ucu%qldr{lencgur%p T%le %hlronugt of paracetamol
ererntne 1n ragranul ar
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 WO98/38983 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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bi ndi ng agent conprises a cellul ose derivative which
is mcrocrystalline cellulose.
W@ 09p0$i063 on according to claim3 wherein the PCT/US2007/065829
i ntragranul ar binding agent conprises a starch wherein

the starch is corn (or maize) starch,

stapmhle MReat st arch,

nmodi fi ed

5. A pharnaceuti ca

nodi fied corn
wheat starch, potato
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I
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inic acid, .

a
t hg
5

ko

he proviso that
rises a m xture of corn (or maize)
starch and pregel atinized starch then the wei ght

if the

ratio
n starch is greater

A pharmaceuti cal

e of clainms 1 to 5

ng agent conprises
rmaceuti cal conposition
5 or 6 wherein the
rangi ng from about 5.0%
conposition. 8. A
rding to claim3

ng agent conprises a
(PVP), pol yvinyl

de, pol axaner,

f{, pol yet hyl ene gl ycol

gi um pol ycar bophi | ,
reof, present in an

or

Illu II\JIII

Wi Ghtloidél silivenciiorpdsi

hy
0
r
B
t

ComO L AR

|o@0&
toO Im

ni yr aa
Illlluyl AUATTuUT T MT TTuUTrT 11

uy\. LAY \"Ava]

dBstalvat i ve sel ected f

r onOByOr 0

(HPC),

hydr oxypr opyl net hyl

cel |

oto about 5.0% by
A phar naceuti cal

3 wherein the

rises a cellulosic
ypropyl cellul ose
ul ose (HPMO),

m crocrystalline cellulose (MCCO),
c dihb grapmiss iydspeddugk d serq Bed imaduisabdt biamder with ingredients 6-9 and

Cﬂ{et}‘é%ﬁ{{ﬁ?%ﬁ‘%h@y%}{' B&ﬂés

nore ereo

dO5 taQbts@ conbi nati on of two
ar maceuti cal

COﬁpOSItIOﬂ

according to any one of clains 1 to 9 wherein

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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the intragranul ar binding agent conprises a first
bi ndi ng agent and a second binding agent. 11. A

W@b@riresvedit i cal conposition according to cl ai MiPAODUS2007/065829
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wherein the first binding agent is pregelatinized

starch in an anmount ranging from about 5.0%to about

20. 0% by wei ght of the conpqﬁghh n and the second

bi ndi ng agent is PVP in an anbunt ranging from about
1.5%to about 15.0% by wei ght of the conposition. 12.

A pharmaceuti cal conposition according to any one of

cllai ns Alphagmaceulipd cemposifian FempragRgpaipegtamol, Calcium carbonate, at

PG AL AR oERURGE SR Re AR afnE L OHERLARber
otopsiaxyinRidhiokmsif argdhulae, aad wWherke dt Ipgdt $OYdvflthe paracetamol is

pyrrolidone, croscarnellose and the sodium salt of .
c E61er5%9 fretrilie corapesitiersd. 189 3econdp pndieisungd lyap dissolution method

. Y . . . A

CPIPAL A1 P EAAL et LA S b 3R oro0sm

1#Cl1 Aoplbainppst@tgd cbthe composiidn fon tancdagk th aigofied Rekrdizh 2240° C
13 wherein the super disintegrant is in an anount

or

r &fgCntnd ForkHEotRE. 5 t o about 5. 0% by wei ght of the
COMPOSIxt | . j 0 i Lo . .
aacor a iy pmaceRiod BRBHIRGE o hy ERIRAZ) WHfin e woight rato
I of pagtantibdlas chiciugh ogbagenis iartd rhine 3.0t &gy 3001 BO.

di sintegrati ng agent are the sanme excipient, 16. A
pRar madeRfarRAFCUEEHSEIPPFIHAN accoEtBg Fycleid £ph? pihgtsin the

‘ . e o : L atini o
LPEEA SRl BAR L0} S o0t PR AP peora
C kainhiniorwbiete ar nidre theregdel ati ni zed starch i s present

in an ampunt rangi ng from about 5.0 to about 20.0% by
wéi ght AoPhaacu P cEMPPYHOR BCcoiph iy glaigkdhergn the intragranular

mgrﬁgl@ﬁgem&ﬁﬁﬁégé Bl HAYvARR v@ﬁicl‘r‘is%%cgysﬁﬂliﬂg cellulose.

5. A pharmaceutical composition according to claim 3 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.

6. A pharmaceutical composition according to any one of claims 1 to 5 wherein
the intragranular binding agent comprises pregelatinized starch.

7. A pharmaceutical composition according to any one of claims 5 or 6 wherein
the starch is present in an amount ranging from about 5.0% to about 20.0% by weight
of the composition.

8. A pharmaceutical composition according to claim 3 wherein the intragranular
binding agent 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
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the intragranul ar paracetanol is present in an anount
rangi ng from about 60.0%to about 80.0% by wei ght of
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according to any one of clainms 1 to 18 wherein the
i RenhigaEeILe iV ocIneera heEeafbseans in & Ppeus mnging fem about 1.5 %

i .09 b 20.0% b
ag?%ﬂ%nég@?ﬁggg%%%ggﬁgggﬁpéggég2?pﬁa?ﬁ;ceuticaly

CONMPOS At prafmagaatdicompbsitiemnyccordn®fo ¢higd I hdrcirothd ntragranular
conprising an extragranul ar conponent. 2 1. A
1 arrsehp 6 [WesimdabrBy asuertebiremdiyayoxgpropyl cellulose

p _ .
b5 I Sy P LARAT Al SHRACT i RRELERR iy uco
ababbxyilctBftclijuluyei (YT), aiid tdiéurh Bhbagyrasthylathybediklilayg; or a

agent anount therein. 22. A pharmaceutical conposition
aEeBPWRHYN oloWE aimero thaspofc ai m 2 1wherein the

exhragr, e :
o M GATRROERL ATy b G T T SAGER o i
weticghtrag@hnilivebindibg agemooinpriss al fastindiag bgemtied aseont binding
therein. 23. A pharnaceutical conposition according to
aA§™ne of claims 20 to 22 wherein the extragranul ar

£ Foh about FHIRLNER SoRRRARG ATBhE AR Rholt AL Pkt binding
I agena gy @ogdlatinipalrsaael anml amemmt rin gidpefit@h abo4.0% to about 20.0%

phar maceut.i cal composition according to any _one of
clbéii“f?égh?G}fl@ compRpEpR AR the sceapd biitg ageat 1sTonh Biygmount

c . ool i ; L O i g
¢ PR Gn ApGUfICEy, b Abdlh T3030by bliBPo B dhhpd GG,

Cc02posiA plamma@mticd cphmposiace atdocdhg womyasictoif olaims 1 to 11 wherein
accordin% t one of clains 20 to 24 _wherein

0 any t he
e Xt BRI RBIRSENER AL e IAFPEES 25 URFt pterang sclected from
S P RTINS st
polyvinyl pyrrolidone, croscarmellose and the sodium salt of carboxymethyl
cellulose.
13. A pharmaceutical composition according to claim 12 wherein the super
disintegrant is cross-linked polyvinyl pyrrolidone.
14. A pharmaceutical composition according to claim 12 or 13 wherein the super
disintegrant is in an amount ranging from about 0.5 to about 5.0% by weight of the
composition.
15. A pharmaceutical composition according to any one of claims 1 to 14 wherein
the intragranular binding agent and the intragranular disintegrating agent are the same
excipient.
16. A pharmaceutical composition according to claim 15 wherein the said same
excipient is pregelatinized starch.
17. A pharmaceutical composition according to claim 16 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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colloid is selected fromal ginic acid, carrageenan,
gel l an, pectin, agar or a conbination of two or nore

W@ b@raofos3 27. A pharmaceutical conposition accRCTUSZHOT/65829
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claim 26 wherein the hydrophilic colloid conprises ,
all§i ni & plergacepgcal KopirasiHer aerordag tacBypwsiof clgsms 1 to 17 wherein

. . y . )
S 0P RIR el TP d e RIS GhDab 190 0%
f abs0t B0 YL bk WR%eht of thb@Yinpbsifida.by wei ght of the

conposi tion.29. A pharmaceutical conpositiaon according )
t d%any Aoplergpceatigglpemposition seroydiag & Hytag of claims 1 to 18 wherein

eﬁ{eriﬁgéé’g 18 ﬁafcqﬂm%?&)ghatg ?sgﬁ{e%e%gﬁ A arhcgtﬂ]? E‘an%ﬁ%yfrom about 5.0%

phar ma IcalTy active ag armaceuti c
accshpiuabl 6% wyight ofihie borapositédif ei ne, col orant, dye,
flavorant, sweetener, lubricant, glidant, aqr a

cftbi nat Phssmateutioyl comprptien agrerding to agy.ong of claims 1 to 19

p eut | I ] ccording to any one of

C Pglirnﬁﬁﬁﬁg %ftl) &%a%? dﬁ{ﬁgaqachfn;p 8@%@'age form 31. A

phar maeepiartadcudcaRosipbsitdon asoedity fgclhion 20whemre he

claims 20 to 30 in the form.of. a swallow tablet. 32, A

s RET I WA OB OB HSPIETIPRS AUPHES £BFHS N Ayt fanging from about

CH 19O RAIRut %6‘%6382\%/%1%@%63 ?Iragﬁnﬁlgggﬁhgf gliggntaa"fﬁo‘iilnt therein.

wherei n the para m car bona

peegel & phirmectusitdrcompasido@aagcoadihgro deisi 2@k claim 21wherein the
i ntragranul ar conponent, are conbi ned together in a,

g PEERETSRUIY FOPIPERYE SOMPIifes GRICHIY FARANAE HT anyHROYH &pging from

adpd et o ‘%V'tcf Dot gb.ﬁ%cw.bll%h h@ﬂl\fragfalﬁﬁ%r QBE%ﬁPﬂa!rbonate amount
extragranul ar conponent to forma Bl end, and then
cdmpeiessed to forma tablet. 33. A pharnmaceutica

C osition, such as a swall ow t.ablet, conprjsing. as
Aot ag FePRif AR UEHY SRBRPY 0D AFCREURAHINY %F@Pﬁh@s Jot622
CARRAR R xfHhera AR oA onBR Ukl B Roc Wl iy hPamunt ranging

s fiancdbous 0.3 & to abont 0% by vedightot thenntthdramdacmracetamol amount
starch, wheat starch, nodified wheat starch, potato

stIere,

24. A pharmaceutical composition according to any one of claims 20 to 23
wherein the extragranular component comprises a super disintegrant in an amount
ranging from about 0.1% to about 5.0% by weight of the composition.

25. A pharmaceutical composition according to any one of claims 20 to 24
wherein the extragranular component comprises a hydrophilic colloid.

26. A pharmaceutical composition according to claim 25 wherein the hydrophilic
colloid is selected from alginic acid, carrageenan, gellan, pectin, agar or a
combination of two or more thereof.

27. A pharmaceutical composition according to claim 26 wherein the hydrophilic
colloid comprises alginic acid.

28. A pharmaceutical composition according to any one of claims 25 to 27
wherein the hydrophilic colloid is present in an amount ranging from about 1.0% to

about 5.0% by weight of the composition.
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pregel atini zed starch or a conbination of two or nore
starches thereof , with the proviso that if the

wheeditssgengent conprises a mxture of corn (or PEHISMYP7T/065829
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starch and pregel atinized starch then the weight ratio
o29pr ederrma¢eptieal somperitionacorHng tr anyeine®f clatray kg 28

g t 0 1.0; ' .

STy ARt e ongo ek i BN BB Rty poiive

aagep! haheadengsLil 2 0dp3aas adiutdnd glichnisl caffei@orgatiremt 8ye, flavorant,
34. A pharpmaceutical conposition according to claim 33
c SYYRRPI lgbragant. ehidantopiea ¢aebingioarfityp ogimoretheeioht i ng

SSE  240 L RER P BRE0  2 o

oflogage f@anposi tion. 35. A pharmaceutical conposition
accor di n% to claim33 or. claim 34 wherein the

i Alrag RCyifR]iCABPAY AR 2GSOFHIRE Keay e Qb LK 2G PO in the

StALE 1l [ maceutical conposition according to
any o$r11feao coi%atlﬁgrr%'ss to 35 wherein the starch is

pBesentA swullam @blRucdmprisigd prgadctaomol adadeimTatBiintte, glogelhtinized
20. 0% by wei ght of the conposition

.37, A
pRaFReed 3 g1RiIg 12cido paisin the RaReRiamal: falctus eaihonsifa Pereelatinized
c : [ r
¢ Pty nf B0 GHARH SR BB IR on A 1028 o
wieahelanioh peockssrts tforbn mdianglasgend thes atiiéx catvatickigindBaciddand any
phar maceutical conposition accfor di ngf to claim37 where
i Athepeptianaberagrany 3% GORpRRRNt fos opyyp. bleyl, and then compressed to form
pharyigceuti cal conposition according to any one of
claims 33 to 38 wherein the intragranul ar paracetanol
i 83 pr egepitarmaccarica rompbsitiamgucigasd 4 omlkivotable6Robfariking as
about 80, 0% by wei ght of the composition. 40. A
p HEFSHOU Y CemPORip BERE G RO clprat 750 G AY gy @ng pinding agent
ClailidFBis %ﬁcr,toerygt%llmec%ﬁﬁlesé (l;}estér@lrl,rvﬁ%@lﬁ Wl BltarERE oM or maize)
carbonate i s present I n an anount ranging from about
5 staféht modtimdtcoR0st@%h hyhaeat stgith, mbdified wdeatptaich,iporto 4tarch,

?p%%%ggi%g t6tlaC I01r %%rorgl%?l{atcilog I’o]f gx(/:ocgrrrgllor%gsta}rghe% rt]ﬁ/ergor%e, V\91‘Ih 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 (or maize)
starch is greater than from about 3.0 to 1.0; and optionally a disintegrating agent; and
one or more pharmaceutically acceptable ingredients as extragranular components.
34. A pharmaceutical composition according to claim 33 comprising at least one
intragranular disintegrating agent which is a super disintegrant, present in an amount
ranging from about 0.5% to about 5.0% by weight of the composition.

35. A pharmaceutical composition according to claim 33 or claim 34 wherein the
intragranular binding agent comprises pregelatinized starch.

36. A pharmaceutical composition according to any one of claims 33 to 35
wherein the starch is present in an amount ranging from about 5.0% to about 20.0%

by weight of the composition.
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wherei n the extragranul ar conponents conprise at | east
one hydrophilic colloid. 42. A pharmaceutica

weowposioss on according to claim4 1 wherein theCT/US2007/065829
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h drophlllc colloid is alginic acid, present in an

arBunt Ar BIHGNAFUFED wOBIDBYIHON AQEdIng HHBYONS ohThalys he it
S5 505; ERTRRALL LA o, RIS TRERHLAGALaGEIRASAN bfline aeem.

extheag tulrarbisdinpegnenis thoskrdhses at | east one
pharmaceutically active agent, (fhar maceuti cal |y
aé%ept ApPheriagay a%hcogmeﬁtla% aGRFIIBE s alérb%waﬁtte in ghgesecond

ener, lubricant, glidant, or a
ooy SER

of two or nore thereof. 44, A

phar magephariadcutioaeompbsiton acoatit figaryongry chits 83 to 38
claims 33 to 43 in the formof a swallow tablet. 45. A
cHisEsst eonraERBlANgRceemahip I5PEV! BUS 2@ AN i ATng HT i gbout

f‘ﬁg '0%%6' MBuPSPEB Q%}gﬁrbtf“clg% éo%ﬁotslt@ﬁt profil e wherein

ea Under t h ue is ween 80% and 125%
f 0. Exanpiaemdccasicadepmpbsiton Elcc'B&bhgtoélanylkﬁle oficlaims 33 to 39

phar maceut.i cal conposition_ conprising
t MeEse theilptargnudgricalefyny GRABIN IHFSGB%\WWF ranging from

Cab@lt WHog &) RRNRLE O‘Vab;bév&gﬁ{‘&f 19 &‘% ositgh, 2

di sinfegrating agent flor m of 2 granul ate

WAEr ei A pheemuexiugbdl coaipbsitiof aqarditgteanyl onk@f chiiras Bdrto 40
car bonate is at |least 3:1. 47. A conposition according
t 8’ smn @ﬁéxaﬁgrem&ﬁwnzp%masoma?lsetﬁééeaétsorae Iydlgpnbalifegallord.

cI éu o nIS’rTaﬁ"i\aSe‘EﬂE’ b 8§1t1§1? Q%rogntgggtot Qaitl¥ %Sﬁéirﬁt‘ﬂ drophllic

manu act canent or en
t bellad $sabintd aid, padsentdh apanmost rangihg 49m dlwat 00%ato about 5.0%
ng Sltl ?g accordi.ng to any previous claimin the
CEPMRONEAT cament  f or i mproving t he

0 oy R ey B
amhepirethceyagrhailan congonest cogprises & tlegssoraf pharmaceutically active
agent, pharmaceutically acceptable adjuvant such as caffeine, colorant, dye, flavorant,
sweetener, lubricant, glidant, or a combination of two or more thereof.

44. A pharmaceutical composition according to any one of claims 33 to 43 in the
form of a swallow tablet.

45. A composition according to any previous claim which has an in vivo plasma
concentration/time profile wherein the Area Under the Curve value is between 80%
and 125% for Example 7 as depicted in Table 4.

46. 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.

47. A composition according to any one of claims 1 to 46 for use as a
medicament.

48.  Use of a composition according to any previous claim in the manufacture of a

medicament for enhancing the dissolution rate of paracetamol.
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a . preparing a granulate b. adm xing the granul ate
Wi th any other desired pharmaceutical excipient to
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into tablets. . , . o
49.  Use of a composition according to any previous claim in the manufacture of a

medicament for improving the analgesic activity of paracetamol.
50. A process for preparing a pharmaceutical composition according to any
previous claim comprising the steps of:
5 a. preparing a granulate
b. admixing the granulate with any other desired pharmaceutical
excipient to form a blend, and

c. optionally compressing the blend into tablets.
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