sW0D 99/ 04765 PCT/ EP98/ 04517 1 PHARMACEUTI CAL COVPOSI TI ONS CONTAI NI NG AN
EFFERVESGENT" ACI D- BASE COUPLE Thi's invention relates to orally

adm ni st erwd9%/e436s d, fast-soluble pharnmaceutical conpostCHERO4SENt ai ni ng

an effervescent acid-base couple, suitable for dissolving in water or an

aqueous sol ution and for sucking. The effervescent tablets occupy an

i nportant position among dosage forns, being the formof choice not only

for adults bptaaleeriatcahi toMeoSINBRNE CHONTASNING JANN HFFERVESCBNT .

anal gesi cs, vé@,% '%Q&gpﬁmti biotics were designed in this kind of

formul ati ons. cent tablets, when added to cold water, generate

a gas which causes effervescence and produces a clear sparkling solution.

The gas which gives the effervescence i s al ways carbon dioxide whi ch _

derives from,t.he ction en an acid and a base car nate or

bi car bonaterqt?ﬁe’% g’WesE 1 Wgcbl &t on%cg'g"[“éStS’Fdat Sf’]écLl t'h‘imé Eorrponents:

the active iphpredcartical aomamldqnsanorahinmg ag caffpoesabng agd-basengruptt, ent )

constitut ed Ly gt af;@a%&ﬁ%water% 'BARRolth A - 30dahgie alkall are
t ervescence an

t he essenti a nponent s rov t he
di si ntegrati Blrre ﬁferrqseerttésblérs Wﬁéay a8 l@aﬁtta@r ROPitigny pmongdesage frm%i di ¢

conmponent thBel.ﬁgttfxé Goraf lofl chéiké rioh otnhyeféayamrse&tamdoaﬁméﬂﬂ&téﬁ Maayrrs is nore
of ten used, ot h&er edi bl ¢ aci li ke tartar unar

I
acid can be HEPRTHCYRE 2@ ?}ﬁ%ttvét FQBL’@?&H‘@“{ ﬂ?‘@cp?ﬁr cemEl '
car bon di oxiijieﬂ'wﬂnohof@emaiaiioas t he effervescence generally is a

wat er - sol ubl @halekalve&enp%m@%ﬁm am?d W??lﬁ%&gr,télﬁe% RORA! hich Very

|nportant since, besid pr ovoki ng ervescence, It can 1 nfluence the
stability of CEHES f%ﬁracen%m08r&caraoﬁf?atﬁ@arlé%ﬁehﬁfont fae gashished
car bonat e begiausettiet effe@vasednce isodlwhye cabon afiotidevwiict deAvdsefromt theel v,

modi fi ed SOd}éﬁ%erx 8%}%9{? %%cﬁiaé}upg base like carbonate or bicarbonate.

The effervescent tablet consists of at least three components:

- the active ingredient;

- an acid;

- an alkali compound (basic ingredient) constituted by a carbonate or a
bicarbonate.

The acid and the alkali are the essential components which provide the

effervescence and the disintegration of the tablet when is contacted with

water.

As acidic component the citric acid both in the hydrated and anhydrous

forms is more often used, but other edible acids like tartaric, fuina.ric,

adipic, malic acid can be used as well. .

" The carbonate, which represents the source of carbon dioxide which

generates the effervescence, generally is a water-soluble alkaline carbonate.
The choice of the carbonate is very important since, besides provoking the
effervescence, it can influence the stability of the tablet.
Sodium bicarbonate is one of the most used carbonate because it is very
soluble and of low cost. Alternatively, modified sodium bicarbonate can be
used, obtained by heating common sodium bicarbonate in order to convert
the surface of its particles to sodium carbonate so increasing its stability.
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used, obtained by heating common sodi um bi carbonate in order to convert, . .
the surface of its particles to sodium carbonaté so increasing kts.
stabilityWaoogzes | | (1111 LETEL THEEE TEEEE i~ ~1 1T~ PEI/EPIBRBIYN 59*
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WO 99/ 04765 PCT/ EP98/ 04517 2 O her physiol ogically. acceptable al kaline or
al kaline earth netal carbonates may be used, such as potassiumor cal cium

(bi ) carbonate, sodium carbonate or sodium glycine carbonate. Conposjtions’

of efferves | . | i nclude a bri capt Lch. has to be
necessari | yB?g{Té:h?gﬁ%%%%g? %ﬁ%p %tlea%l%?/hnv\% re?ll‘agﬂ'feu %‘g@ﬁ%mﬁgaﬁr ning a
cl ear sol ut P&y be@sadqriush asfpotassiniok pmekleifum| (bidearberrts, sadimns cabumate benzoat e,
sodi um acet g sodihi Bfcirfe @ebshatd0!l yet hyl engl ycol s (PEG higher than 4000,

al ani ne and _gl yci.ne. entional excipients such as diluents, |igands,
buf f eri ngs, Cgﬁ«g?lgﬂ’é? %Cfer}%éf‘ieé?ﬁ% g ,m%'o?lﬁ‘h Fichifte 2 Wbrigany whigh das

di si nt egr antspe nedessarily aglecitd frandithetthelly waxei foleilé SorbpordTofinitige My be
Soard £ s 08 Ak Wb oBrakblSioY ARE Bla LMELETE: MG E 8! (T 20T V!

easy to use preneasured S _ ese advant ages,” however, are
bal anced by SREHE a¢etathnBimeRfic atidp pelyetamsnelyeas (BCnbigher Hpor #8001, of which -
are hygr oscapinirid ahd @yfind.ubri cation. The instability of effervescent

tablets, thejr tendency.t.o absorb I sture,.an ose.reactivity are
general |y k?(‘)’%?ﬁ’ﬂﬁgl f%mrflﬁriltg Sluﬁét aasnn%‘fwsﬁfﬁaf‘ 4 {S‘r‘@‘é"é\%ﬁ’es%‘feten. ter,
convent i onalflaymirings ageiduginigensadwbilizeng disibeerpns t wettigg agertaiaed otterpr essi on

are very haresalwiea@pbé&anh&u@m%%g%adeé&emg%' 1adnon has been carried out
usi ng very llﬁ%\év anounts of water, for exanple t rouélh the fusion of the

citric aci dHEHEPRFEF JRRICtSATEC FPNVERISAL: IEartits: e8P 48 atsepafamegsureie wat er of
crystal | i satdosageworks. adheseasadvaftages, amswatdrngalfel Wathncthemyt kemgr anul at e

has to be prtg&%ﬁﬁ)gflaf &oﬁféﬂ@, h‘ieo% zggst important of which are hygroscopicity

and lubrication.

The instability of effervescent tablets, their tendency to absorb moisture and
lose reactivity are generally known. Due to this instability in the presence of
‘water, conventional wet granulation and the subsequent granulate
compression are very hardly applicable.

- Sometimes the granulation has been carried out using very low amounts of
water, for example through the fusion of the citric acid monohydrate, which
upon heating releases part of the water of crystallisation which acts as the
granulating fluid. Then the granulate has to be processed in conditions of
severely controlled relative humidity, normally lower than 20%.

Alternatively, techniques of anhydrous granulation, in the absence of
aqueous phases, have been applied using volatile organic solvents like
ethanol. However such techniques require special manufacturing
environments with strictly controlled relative humidity conditions (normally
lower than 20%) and with explosion proof equipment. _

Another technique, which is more time-consuming and more laborious, is
represented by the separated wet granulation of acidic and alkali granules,
which are subsequently mixed and compreésed to give the final
pharmaceutical composition.

CONFIRMATION COPY

~




~severely controlled relative humdity, normally |ower than 20%
Al t er natisvel ¥, techni ques of” anhydrous granul ation, in the absence of
aqueous ph¥ee¥I47efave been applied using volatile organi CPEHRIEMSE | | ke
et hanol . However such techni ques requi Le speci al manufacturing
environments with strictly controlled felative humdity conditions )
(normal ly lower than 20% and w th expl osion proof equipnent. Another
t echni que, vvhi ch is nore time- consum' ng and nore | aborious, is represented

by the separate anulat n of aci and_al:kal | granul es whi ch are
subsequent | y g’é%g Pé%%bﬂﬂe %‘8 5P @%@' "ﬁje]g*el“ﬂa‘% é"f)k?ﬁf”r?ﬁﬁ%"&?ﬁéal

conposi ti on. theddiEhRATH ChprEsiYed an AVenB/t0bbshate tIRCADRXBE I HIdgIcal 3 The
direct conprggiliksOto HE%% scHPLEo J}Xé&g%as heE0 L arda IsJ&et e dr}]%oi'lgﬁ't s of the.

formul ati on represente an attenpt vi at e t he above ogi cal

di ffi cul ti estheppadyeromsiis confitions &r Qﬂ‘ﬁ@ﬁ’&a‘l)'@é}?e@&qué@lw@u@aﬂr?%ont rol | ed
t her no- hygrom:m‘d @Qndblrahaaﬁumicﬁfy 8% a8 $3% ! @AREL kAIethAS hRWRlest han 20-
25C and with Iatlvcgcll % X r thnSO% usi tabl etti ng machi nes

wi th taper ed P &&PLrE4s5E ARASY ?}ée SWW%@ foys. Because of the
operating anBe@tuablof {heyoperasivige amd Stahﬂsy pygbdernd, thisnypact manwfgctunieghod cannot
be easily applehffh daBnbi'se 95@9%;;@%&@{5 e dﬁé}ﬁ%&&% g?&%e&vsgpérﬁttﬁmge‘s offarticular

e wet ated or I C

active i ngredl ents whi ch canno contaln a
resi dual per B&fticlgE ¥vGipgredisnty rRhighy (cRRBeL e Weth Beamulated o5, whigh
el i m nat ed. El'cykﬁbﬁxah @Xlaﬁ'ﬁi pércenhtapdlios datmoptrymﬁaaﬁnmcar@ Krag

cycl odextrin drated actd d| ents.and their salts, which
may present s@ Eal e% i Ig’r‘r%mqn t?lfe\ﬁblre & oPERERENSSiARE | ¥H8pr obl ens
are encount epléélomm Fmpbamdydtat@h actavet mignslients iapdetheis saktwi whichydr ati on

wat er or resh%%reé’@ﬁ@.lta\fmﬁdylﬁ%ﬂﬁﬁs%@b%&eﬁceﬁma@@ SEiMIeBleRs thi s kind
of excipients are C%(Wée‘ﬁ{(ﬁt” ns . The other .inportant technol ogi cal

probl em af f 8t% 71§ T %W%F‘mé’wal%g’é%ﬂfnﬁsmé‘m? %bri cati on,
as the | ubri eandr arussidnaltharfilyyelinsivgble moisture. Typical examples of this kind

- of excipients are cyclodextrins .

The other important technological problem' affecting the manufacture of
effervescent tablets is lubrication, -as the lubricant must not only have
lipophilic properties for good lubrication; but also high water solubility, to
give adequate disintegration and- produce quickly a clear solution. Most
substances used as lubricants, such as magnesium stearate, are effective,
but are water insoluble. The resulting solution after disintegration is cloudy
and often has a soapy taste. Ideally, non toxic lubricants with high water
solubility and acceptable taste are required. Moreover, the effervescent base
is inherently difficult to lubricate, partly due to the nature of the raw
materials used and partly due to the rapid tablet disintegration usually
required which limits the use of high percentage of lubricants.

Now it has been found, and this is an object of the present invention,
that effervescent tablets can be prepared through simple techniques
which have direct-industrial application and which are based on the
use of a particular effervescent blend of acids and sodium glycine
carbonate, provided in a sufficient amount to rapidly disperse and assist

dissolution of the components of the formulation.
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| i pophilic properties for good |ubrication; but also high water sol ubility, .
to give adequate disintegration and. produce quickly a clear sol ut.ion.
Most subd¥@Md¥Sused as | ubricants, such as magnesi um BEWEPRIOEIT ar e
effective, but are water insoluble. The resulting solution after
disintegration is cloudy and often has a soapy taste. ldeally, non toxic
| ubricants with high water -solubility and acceptable taste are required.
Mor eover, the effervescent base is inherently difficult to lubricate,
partly due t{o t raw ,materials used. .and. part ue to the
rapi d tabl e%n H%’ltshl%ﬁ{;g’grg%t%f‘g%g Eés]g‘a "%‘9"“"? «%%fuclE rogéﬁ AT CR P % Jr‘%’éngse of high
per cent age 8fRtithmpsceln Rlendiefgertaithagdhwith spdivml glyaing cattiogatesallawsobj ect  of
the presenttJ prepatd @fferveddBat tfiéi8rjearent cdnhteslion GRMPRAP RO LD through
sinple tech ues i ¢h. have di.rect-i ngust rial application and which are

i . whi ch
based on thgygﬁ?gtrbcfmg PR VAP SrTWTG SRRIEHRESARBREBE aci ds and sodi um
gl yci ne cakticisdteen epmombteshrprisiaglg fidridcthenthianextinblogy apiljes dlsp tai sper se and
assist dis ti ' [ . & h or, L.on. | RVATI ON COPY
WO 99/ 04765§%£C%T 1 B éi?%ﬁglk?dyﬂg&%g{% cu ctgr ?a%%oéowéd?&ﬁg%ug%\!gc%nd aspect
of the i nveibidhcontain,gsresisiyall perqeatage i hardlbpfelimingbin ¢ristalésationi n aci ds
W th sodi umsgterci ne carbonate allows to prepare effervescent tablets by
di rect conpriessi.on.in normal therefo-. hygronmetric_conditigns and with
st andar d taef%‘iriill“ﬁgt°éiq%i"%1ﬁéﬁ??ecff’? h&fsmﬁ%"%?ne\}‘eﬁawggs‘h?tp ¥ty f ound
that this teeitainlasids/selitunegycihe oarbonatadilervtis paptiediadytgivamagausexci pi ent s
whi ch cannoin B Wepardtish b} &lebbsin: tXMLSR AN aae,%ﬁa&ise?h gentage of
hardly elimnable crystalljsation water. Accorqﬁnng to a further aspect of
the i nvent i GAEPPRERRK FORRESIORatoRMEx A5 @S G cxaenl desrited/Bedatm gl yci ne
car bonat e blieatccych dpettins tava hlyyrazidu andtagefdiSend o hbsrpre@siad van of
ef fervescent{;gbl ets which contain a cyclodextrin as the conponent of an
i nclusion conpl’ex or as an _excipient, despite of the fact - that
cycl odext ri & FRGEACERFiptigs 06 sxdinients whightcandbe vsehimthe prrrgration efery
easily. . effervescent tablets, have been described in Aiache JM, Pharm Acta Helv 49

(5/6), 169-178, 1974 and in Boymond C, Labo-Pharma Probl Tech 25(271),
987-995, 1977. '

Anyway, Faguet JP et al.. in Labo-Pharma Probl Tech 26(274), 207-210,
1978, after .evaluating the effects of moisture on the stability of acids,

carbonates and bicarbonates, conclude that when sodium glycine carbonate,
which is per se moisture - sensitive, is blended with an acid, specifically
citric acid, the resulting carbonate is very moisture - unstable, much more
than sodium glycine carbonate alone.

In some patents, sodium glycine carbonate is simply mentioned, among
various different excipients, as a possible component of effervescent
combinations which can be used in chewable tablets (EP 396335), in
formulations which form a suspension when contacted with water
(EP 528846), in compositions constituted by separated acidic and
alkali granules which can also comprise a moisture scavenger
(ZA 9307745), in oral, cold-water soluble formulations of
B-cyclodextrin complexes with non steroidal anti inflammatory
drugs like ibuprofen, naproxen or ketoprofen (WO 9504528).
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:The characteristics of excipients which can be used in the preparation of
ef fervescent: tabl ets, have been described in Aiache JM Pharm Acta Hely 49
(5/6), 169w0dBe474¢074 and in Boynond C, Labo- Pharma: Pr obl pCrmsses(271) ,
987-995, 1977. Anyway, Faguet JP et al 5 in Labo-Pharma Probl Tech 26(274),
207-210, : 1978,. after evaluating thé effects of noisture on the _
stability of. acids, carbonates and bi carbonates, conclude that when

sodi um gl yci ne carbonate, which is per se noisture - sensitive, is blended
wi th an aci ﬂ'ﬁ‘?? ecifically citric acid, the resulting carbonate is very
noi sture - eg(f)r’ et RF APV RaflodBRritn HRGRISnehe aPBBARRLtONabne. | n
sonme pat ent sffesestienm tblees nasiagr bodiate glgcifé MpdrponamBt kONGk apRaAg vari ous

di fferent exg S,-3S i.bl opent. of .effervescent conbinations
whi ch can ba’h gg&lhh l es\k%ﬁ%e%gts%glé%sgg 38 §%5h,er?°(n?‘ formul ati ons whi ch
form a suspei$i 8pe iiletrdivmt glocing edrbpnatat ein effEPes28846imulationoriposi ti ons
constituted degcriiaariat Qratei GippliédHénsalahdl ischafd! aferdfiire N r&ARdiAL SO
conprise a i st.ur.e scavenger ?}ZA 9307745), .i.n oral, col d-water sol uble

f or mul at i ondOBRE °Qscy8?r86’g‘§<‘?gri YUBES ezme A6HT st ¥Poi AHIS 18Rk i

i nf | ammat or yisosgrhids-Stmémonityater (fE: A4 16/2G9) ainenerefymes t (BRI ZF05N194 WOTA504528) .
CONFI RVATI : 4047 / Q4317 : ver . _none of the.',;

; above doc%cg%%f}eﬁgg .est ﬁ?ﬁ?ﬁgﬁ?‘%ﬁs g% Co@??@%%é’?&l?ct SIS usi ng
sodi um gl ycifeicer rishigiceasd b ‘gasﬁnénu@eﬂﬂﬁ@ﬂentqcemrforswges@ss tafie possi bl e
advant ages tdiegged, milliy $166s, WlerkOsl LAY Gbiplasinga-NBBAlse JrintldRhyescent
regarding | TEFIRITET Pofts: SRER A G- HHPaR S e BRER FAFOPIOVO 9115107)
i sosor bi de- SAmelachiatraltis thBE pand6 769)e ey brdzPiveesn QER) 2805104)996" The

aci di ¢ conpoRgRt the ANEnss (AT BAAL AlodntO Rl YaBd b0  uid b Get artaric,
malic or adipic acid n% t he manuf actur]ng process foresees steps of

sl uggi ng, ni ﬂeP?F@t‘gwgs‘-', SIEIGTAF ARPlel PR Hisy ecosicinge dhat sediyge elyFingnhydr ous

carbonate is one of the carbonates which do not have favourable

compressing characteristics.
The formulations of the invention essentially comprise:

- an active ingredient;
-~ sodium glycine carbonate; -
- an acid capable to react rapidly with sodium glycine carbonate to

release carbon dioxide,

One of the preferred acids is fumaric acid which may be present in the form
of salt such as mono sodium or potassium fumarate. Certain kinds of
formulation take advantage by the lubricant properties of fumaric acid
allowing to limit the quantity of lubricant.
Another preferred acid is maleic acid eventually present as a salt.
The choice of the acid is made according to the characteristics of the active
ingredient. In some cases mixtures of acids and/or salts are particularly
suitable to modulate either the strenght. of the acid or the lubricant
properties.
The use of fumaric acid in effervescent formulations is described in several
documents which refer to various formulations, but never in combination

with sodium glycine carbonate.
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excipients or, also, an external lubrication of the machine is perforned.
Anrela J. et al in the paper "Drug Dev Ind Pharm'22(5), 407-16, 1996" make
t he anal ysW@9f4763ar i ous conponents whi ch can be used i nPEREPIAPar ati on of.
effervescent tablets and they concludeg that sodiumglycine carbonate is
one of the _carbonates which do not have favourable conpressing
characteristics. The fornul ations of the invention essentially conpri se:

an active immrechamt FR 2715830, um)gdaaaolsee 085 aoai®e, wo ato4rsyapabl e to,

react rapidl ar bona . rel.ease carbon. di oxi de. One
of the pref e}réa%%les SP%%E&rﬂtgruﬁgf iCoa "&ﬁ?g‘ﬁ"ﬁﬁﬁlaﬂg PDESNET 3 Phe form of
salt such asvhn@nuesmdlmmlbusqsbma@lmeﬂmVﬁWat aharmaCentical forkisrigh gl

formul ati onﬁsak@smawg@l@m Bsdlﬂﬁ@rmaa&g PERREL ltc?%orﬂ{ulg ryc acid

allowing to limt the quantjty of |ubricant. Anot pre err acid is

mal ei ¢ aci d PAYRSHATACHye ﬁ}gé?é‘?ﬂtsalé‘ otherdqcuments @ﬁE’P@é"*&F f‘ﬁéxa‘E‘P’G i s made
accordi ng t(O}B Inwsmarncstcaémsﬁ Gcsm"SchxlaeitaszmﬁJ PHigine Bigphbrm lan(530Me cases
m Xt ures of ?5(95{0 salts. artl uarI itable to nodul ate

ei ther the strengh ) Cam 519?1 Srl%/an L properties. The use of
fumaric aci d/lalﬂcefmfdeh@eWBrﬁlSOf ®¢sm}bai A®AB acshqjecscmmu of pffereescer|

i th sod um gy Sﬁ@ﬁe*ﬁ‘“v‘*"{““%“"éf’%*'sa&w o e 65 peT) Epos! 04517
with sodi um ci ne carbaonat e

6 EP 443381119% ‘W%“@%’b’gogéhe %e%?ﬁi-‘?ﬁ actys Epacent %{gr3 gﬁ exanpl es
of patent Ilfemdaum cvdmamls reexdtmablpefoamge mfanmdnmermngofo:trhaalhaﬂiodxs whi ch

are conmonl Yordd gml te biéar gu(;flgégv f;ﬂ SHCh .as us
4153678, US 4812303r5’an B8 M5 0450 ?errre%ﬁto F e | Epegien o?‘ particul ar

active i ngr SQM@HEss of drugs pegh Eﬁ)éh?réﬁf’%‘ci-‘arﬁ)ﬁgﬂqmw FapPlexdsvprera GB
1178294, Rosakhyisefer@Gndaathi&sguhydiraleC Eur J. Pharm Bi opharm 41(5),

The piroxicam-R-cyclodextrin complex has been described in EP 153998,

wherein also an effervescent tablet formulation is exemplified. In this case

citric acid - sodium glycine carbonate represented the effervescent blend.

However, tablets corresponding to the formulation exemplified in EP

153998, have unfavourable characteristics like the opacity of the produced

solution, high dimension and weight and low flowability of the pondered

blend to be compressed. Moreover, the presence of saccharose as diluent,
and of sweetening agents, compromises the stability of the same
formulation, as it has been afterwards ascertained.

The formulation may comprise other excipients like:

- alubricant selected from PEG higher than 4000 and preferably PEG 6000
sodium benzoate, sodium and potassium fumarate, leucine, alanine;

- a sweetening agent selected from aspartame, saccharin, cyclamate,
sugars, preferably aspartame;

- adiluent selected from lactose, mannitol, sorbitol or mixtures thereof and
preferably spray-dried (SD) lactose and optionally aromatizing agents,
ligands, preservatiires or others.

As a diluent SD lactose is particularly preferred in that it facilitates the

blend flowability so improving compressibility and machinability of the
formulation.
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+302-308, 1995), fumaric acid is considered as a lubricant. Maleic acid has
been al sa described as an acidic conponent of effervescent couples but
never in ceowemsss on with sodi um gl yci ne carbonate: | n apOHEPYSOE1IAr

enbodi nent of the invention the active,ingredient of the fornulation
contai ns residual percentage of noisture or of crystallization ‘wat er
hardly elim nable. Exanples.of this kind of active ingredients are

conpl exes ofmépgl%cwmfﬁsveg&@uwmbmmve:ﬁw9 ﬁ{&"p&pw e | €vodopa
nmet hyl ester and c rbl(%éga hydrate. The piroxican odextrin conpl ex

has been desB¥PBRRf VeS5398%Pws \Jighlyj solihie, * atable ¢ éP9e§Elé‘HtS“t°8bl et
fornul ati on eﬁcreeseafpd tabietsl to Ibe prepsred aABe dirett torfipressiflg the @dinpbhgityCi ne

car bonat e reg{u@tﬁ g_‘r&]h% ftogrwgﬁ&%nt tbI endﬂtan %\éevtﬁg%gbl ets

cor r espondi ng to or rru aton exenpli yerpEetzic
unf avour abl ec@Tﬁaﬁﬂm ef PS@@SPhW@C@#@abp&lsmcymffa@h@eq@ru;mg:e@nd@dl ution,

hi gh di mensi eamaiedsmglrﬂé&l&a%hpwo&amcheg xn@&ekhmsgqn&i@ﬁﬁéiquahend to be
conpr essed. Moreover, ‘h&i ence, of _saccharose as. l uent,
&F&IP% B

of
sweet eni ng a§EIESNE aqkggingof thq fablety Fan H"epg"gﬁé‘ fa('&lnﬁ{ﬂ“%}t ion, as
It has been &inearaasrel and swdsthied coaditiohlse f or nul ati on may conpri se ot her

P enl s pEiE efrRetcbicbilical 87 WA LiATLE SalbBhch, LHANCA MG and

preferably P enzoate, aset dm ramarat e,
| euci ne, al amiats; and gragnseta Alear selytion fglepr?étadmmmalsp&vluam araccharin,

cyclamate,  sa@ares over &uspetdiohsaePdFdl HiBnintstratigh,| Hﬁ&é dﬁ%s%t Kiutldnom

| act ose, mannltold sorhgx# &ﬂ\ﬁétures t her eof re erabllé spray-dri ed
(SD) | act ose FhdBHt P8I APSYPEHarPRHARS 458 °tF’?g‘ﬁ §saccprtabler tat i ves or
ot hers. As apdtitmtgnin SBohaof @&latalshqyamewecmﬂmﬂedsyupsezhercraeeh ithve tabtade it

facilitates m@cmm,@a@l: A&V@Qowet%ds&e #%gl %%ggo%&gg/% é)élggnd

machi nabi | ity of formul ati on.
PCT/ EP98/ 045 f?lu“?nTHEt B SHEPSOFiony Fax f@? #&dc%frﬁcuﬁ? Erpgedient the mopsikilitt on,
toget her wi t hotph€pardavablet by direct compression and obtain a rapid disintegration

anyway represents a remarkable formulation improvement.

Other advantages of the composition are the low content of sodium ions, due
to the employ of sodium glycine carbonate, with respect to other sodium
carbonates and the less fizzy effervescence, more pleasant to the patient.
Moreover the composition of the invention, because of its small size, light
effervescence and rapid disintegration, can also be prepared as fast
dissolving or sucking in the mouth. Infact, as introduced in the mouth,
when in contact with saliva, the tablet disintegrates and rapidly forms a
solution or an aqueous dispersion easily swallowable.

The following examples further illustrate the invention.

Example 1

Composition of an effervescent tablet having a piroxicam content of 20 mg.
Piroxicam-$-cyclodextrin complex (1:2,5) 191.2 mg

Sodium glycine carbonate 260.0 mg

Fumaric acid 180.0 mg

PEG 6000 20.0 mg

Lactose spray-dried (SD) 208.8 mg

Lemon flavour ' 25.0 mg

Aspartame 15.0 mg
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mentioned additives, , allows highly soluble, ~ stable and small-sized.. .
ef fervescent tablets to be prepared, by direct conpressing the c¢onponent

m Xt ure WWepP/s be worked at the standard therno- hygr 88BEPI8®451Zondi ti ons .
of nornal pharmaceutical production facilities, using standard conpressing
machi nes with normal punches and dies. Al so the subsequent processing,

st orage and packagi ng of the tablets can be perforned at nornal

t enper at ur e FareliceRi-Slchdledeandi tdceas . SDN&otfulner MPRSEE Haroiaps) Sietdoans of t he

i nvention s?ia‘dgxi;rl iagearpn econqtﬁ?é ﬁg&h o Jat g\rfé@nd pr.odcrcFe a clear.solution
for oral adhiPnrsr AERTTERRC Bt TSR0 SFesieye rREE YVET RPERTDEs for oral
adni ni st r at iadded sAngc ghed componants girgitinigiad wmtd amrkomegenedus hlvadrised.

Sol utions ar@tah&? BidnCheeRd 86 CORIpAsEd iR a BALLERE Sotaly! tdtidiliRe-Of

pal atability. Nevertheless in sone cases the active 1ngredient does not
di ssol ve and®?H¥¥nt SAYBEF P waed duemiwe plater pupcpeafhe BEICERS Bn, but a

suspensi on. daatied bus aK rdtih @émperhitire andgwiH i £ Rdlativeeh@asstybndti lighert O prepare
a tablet by di t ession.an tain_a rapi i.sintegrat.i anyway
represents aﬂ%%&dg}ém{% ??Aﬁg%é%}son&?rr%re o%or?{élﬁgcl.l gaéi?%raraed\%%ﬂ‘t‘taégs of the
conposi ti on mmediametirg\p conttbivkness godithm woels, isdakoutt 80Q Imeg.enpl oy of

sodi um gl yci ne carbonate, with respect to other sodium carbonates and the -

| ess fizzy f ervescence, . nor | easant. to the patient. Mdreover the
conposi ti onM@i’n@%ﬂFi’lﬁ?‘gﬁ'ﬁ&? QOn5FSY ts smal | size, |ight

ef f er vescencBieamlysipofdhdtahlets ggermrédbacconding & te dempie pavasdasiedf ast

di ssol vi ng ocrutaygkacﬁgo aﬁeﬁﬁﬁe{{ﬁga.{a}gg}tggéﬁmc%%sbl%é QAdHE e Biehing MOUL D,

when in contact with saliva, sintegrates _aﬁ‘g.rapl il'y fornms a
sol ution or B &Bdeslisthai shavecerreeatie ymasmumwaissautignetimg| Ml ng

exanpl es f urdffeerestdriceisd N & Rirt. el dxpeiinbal condiig esitulatéd BROFItdlieon of an
ef f ervescent I i I.J,oxi cam content of 20 ng.

Pi r oxi cant- c°ftctﬁ§8§‘§<r¥%%#tgg‘?%%?@i‘?‘fPﬁ‘f}?}t' 191. 2 ng Sodi um gl yci ne carbonat e
260.0 ny Fuhie effereaspcent t8blepwag) dispeideds 00 thre® kihdstpf wagert 86 thesendagt dri ed (SD)

208.8 ny the effervescence (1.5 min) the amount of piroxicam-R-cyclodextrin was
. determined in the solution.
The data obtained, which are reported in table 1, demonstrate that.the

active ingredient concentration in the solution is always higher-than 70% of

the nominal content per tablet.

Table 1: Dissolution of piroxicam-f3-cyclodextrin in 50 ml water
Kind of water % active ingredient dissolved
demineralized water 72.4

drinking water 85.6

natural no-gassed water 77.0

Example 3 - Dissolution rate of effervescent tablets containing the
piroxicam--cyclodextrin complex in comparison with standard tablets.

The dissolution rate of effervescent tablets prepared in Example 1 was
compared with that of standard piroxicam-R-cyclodextrin tablets using USP
Apparatus 2 (paddles) in distilled water at a temperature of 37°C.
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;Lenon. flavour 25.0 ng Aspartane 15.0 ng CONFI RVATI ON COPY WD 99/ 04765
PCT/ EP98/.04517 8 Piroxi camfl-cyclodextrin, |actose SD, sodium glycine

car bonat e, wpawpiies f | avour, aspartane and PEG 6000 are siRVREPIMSI1IDre- m xed.
Fumaric acid is added and the conponegts are m xed until an honobgeneous
blend is obtained. Then the blend is Conpressed in a standard rotary .
tabl etting- nachi ne equi pped with round chrom um pl ated punches. The
process is carried out at roomtenperature and with a relative humdity
not higher than 55-60% The dinensions of the prod ed tablets are about
13 mmdiameter, 5 nm thicknes® EREPREDRI ght ' PIFHONE BEFRE  Exanpl e 27
Active i ngredi ent soI ut| on test (n'ﬁhatesnal ysis of the t%)bl ets prepar ed
accordi ng t o—the—exanpte v t he

per cent age of the d| ssol ved acti ve |ngr edi ent at the end of the

ef f er vescenc@0 mghwtamdaxd tabietdi ssol uti®n time with efféb%escence is 1.5 min.
The experinmental conditions sinulat& the intake of Y498 ef f ervescent

tabl ets by the patl ent. The effervescent tablet was dissolved in three
kinds of wat &P mEgerysacentdablets (he e¥fervescence (1.598%) the amount of
piroxi camil,-cyclodextrin was determned in the solution. The data

obt ai ned, V\/ni ch are. reported in table 1, denonstrate that .the active.

i ngredi ent concentration in the solution is always higher than 70% of the
nom nal cont &ample 4t abl et. Table 1: Dissol ution of

pi roxi cam f - gyelbodaxtrbon Proifle at pmt&.{m rdfbdidd @foﬂ»@&&tes%/exﬁqt\m\ée dengr edi ent
di ssol ved dem neraljzed water ) i nking water 85.6 natural no-gassed

wat er 77.0 ERYAPrEm$- Wﬁ@mf?‘ﬁﬂet éﬁ EDé)Pr@aF’é’r YEOEENE 19 ) BEEs ™ ont ai ni ng
t he piroxi céameBtiay ctasdeipared eonbhtesf pitoxiH-RIGLS @omuickdiallt avdiabld t abl et s.

standard tablets. The test was carried out after single oral dose

administration of the two formulations, equivalent to 20 mg piroxicam, in
sixteen healthy volunteers according to a randomized two - way crossover
design.

The results, reported in table 2, confirmed the behaviour of the two
c'ompositiorts in the dissolution test showing a more rapid-absorption of the
active ingredient after administration of the effervescent formulation of the
invention. Compared to -the standard formulation, the effervescent .tablet
gives remarkably higher plasma concentrations (Cp of 1.93 pg/ml vs 0.77
ug/ml, respectively) 15 min after the administration, as well as a higher
drug exposure during the first hour after the administration, as it is shown-
by the AUC data (AUC = Area Under the Curve, i.e. the area under the

plasma concentration vs time curve) collected after 1 hour.
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The dissolution rate of effervescent tablets preparedvin Exanple 1 was. . ..

compared with that of standard piroxicamf3-cyclodextrin tablet$ using USP’

Appar at us WO edl es) in distilled water at a tenper at uPET/EPIZRIT]

CONFI RVATI ON COPY WD 99/ 04765 PCTI EP9§4 04517 9 Dissolution tine Dissol ved

piroxicam (mnutes) (% 20 ng standard tablets 5 65% 10 100% 20 ny-

ef fervescent tablets 5 100% Exanple 4 The oral absorption profile of _
pi'roxi cam rel eased from effervescent tablets of piroxicami3-cyclodextrin

conpl ex (f- (;.D))l rbrepar ordin o t he present invention was Lconpar ed to
that of piroXrédm 13 %’gf%ﬁ TS o {BRTS The test
g.rd ev1at1 n), statlsa‘?l a%B xﬁP%TsFOé)t F%:g:’bc '((ﬁ;l%%ﬁ%%@ 600

was carried out after

formul ati ons, equi valent to 2 rrg p| I‘OXI in sixteen healt hy vol unt eers
according ta_a randonized two - way Q[stgver desi gn The results,

reported in table 2, confirned the behaviour of the two r}‘positions in
the di ssol uFPaARRcnesRow; rf@f%lcﬁ‘ﬁ’r% Glapi d Bisexigem-8rCBf tl?@ gktive

i ngredi ent af PRYARENTEni strat i BRIET t he ef f ersfSEEsALf or nuIRiti on of the

i nvention. Conpared to the standgggd formul ati ¢#Ple%he ef fervescent tabl et

gi ves remar kably hi gher pl asrif centrations n('C|5 bf 1.93 g/m vs 0.77
g/m, respectively) 15 min after the adm nistration, as well as a higher
drug exposur eCpifmiimg t he fiGZEr(0BdUL.00) ter tl1E8 adm-liselrald)%mw%s it is
shown- by thegpikiyata (AUC = Area Under the Curve, i.e. thgogyea under the
pl asma concentration vs time curve) collected after 1 hour. CONFI RVATI ON
COPY WO 99/ 04765 PCT/ EP98/ 04517 10 Table 2: Main pharnmacoki netic

par aneters (gEpHEERi ¢ means?-Ql (1.47-2.73) 226 (1.64-3.10)  100%-127%
(pg/mL) 0.106
Cp45min 2.15 (1.76-2.62) 2.22 (1.66-2.97) 94%-114%
(ng/mL) 0.570
Cp 1h 12.08 (1.75-2.46) 2.09 (1.58-2.77) 93%-109%
(pg/mL) 0.845
Cmax 2.23(1.83-2.72) 2.35(1.74-3.16) 96%-116%
(ug/mL) 0.330
AUC 1h ~ 1.55(1.19-2.01) 1.88 (1.40-2.53) 107%-138%
(ng-h/mL) 0.018

Significance level calculated from the analysis of the variance
(ANOVA)

Cmax = Maximum pilasma Concentration
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,standard deviation), statistical conparison and standard 90% confidenti al
dintervals (90% Cl). Pharmacokineti'c Piroxicam:G CD Piroxicami S-CD "90% Cl
par anmet er swoadbaés ef fervescent p tablets (n= 16) (n= IST/ERs@sim 0. 77
(0.310-1.90) 1.93 (1.33-2.80) 160% 389% (g/m) 0.003 Cp30mn 2.01
(1.47-2.73) 2.26 (1.64-3.10) 100% 127% (g/m) 0.106 Cpd45mn 2.15
(1.76-2.62) 2.22 (1.66-2.97). 94% 114% (g/m) 0.570 Cp I h 2.08 (1.75-2.46)
2.-09 (1.58-2.77) 93% 109% ,(g/nL) 0.845 Cmax 2.23 (1.83-2.72) 2.35
(1.74-3.16) 96% 116% (g/ I\/L) 0.330 AUC | h 1.55 (1.19-2.01) 1.88
(1.40-2.53) 107% 138% (g-h/nmL) 0.018 * Significance |evel calculated from
t he analm the vari ance-(ANOVA) Cmax = Maxi me pl asma Concentration

CONFI R %oV ORLALGR CT ERBL e%gé?g@ aheh acE  The stability

of the e erve ent b prepar ®the exanple 1
was test@dmm bwes pstpdat @l@ﬁ@éﬁ@lﬂ!@hmqlwemm WMSH ons. Both the

gfz E/e ; \égsmntmbbmd:saac& ma&raﬂeaiscitaftﬁ@sr Wgcdreatat% fefhidk hg&&&%r@hﬁ%{ ?L e1105/(% uO|33%
and aft e%%#g £} glﬁg/ﬁfﬂc’wedaﬁ? “&%E?sé 'i‘éé‘ "t'g‘ﬁb‘?%l"ﬁ‘r}%% . This g
behavi oustufly a@d@fwwma@bzhtev@akedeplqm“mablesﬁemdmwt ure absor ption and
subsequetilis begfidRir if M)A B¥Xlefi€ed phenomena: the moisture absorption

and subsequent loss of carbon dioxide.

The moisture absorption prevails during the first days with respect to the

carbon dioxide release.

The loss of carbon dioxide however was so low that the effervescence

characteristics of the tablets were not influenced.

Table 3: Blend % weight variation at room temperature (about 25°C) at
different relative humidity (R.H.) conditions.

R.H. Days

1 2 3 4 7 9 11
11% 0.06 0.09 0.11 0.09 0.08 0.07 0.07
33% 0.22 0.24 0.23 - 022 0.21 - 0.20 0.20
52% 0.30 0.30 0.29 0.29 0.27 0.27 0.27
75% 0.42 0.42 0.41 0.40 0.35 0.33 0.34
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The noi sture absorption prevails during the first days with respect to-the .
carbon di oxi de. release. The | oss of carbon di oxi de however was so.low t hat
the ef f er YVEA¥OAWE characteristics of the tablets were RSVER¥OISIEnced.
Table 3: Blend % wei ght variation at gpom tenperature (about 25C) at
different relative humdity (R H) conditions. RH Days 12 3 4 7 9 11
11%0.06 0.09 0.11 0.09 0.08 0.07 0.07 33%0.22 0.24 0.23 0.22 0.21 0.20
0:20 52% 0T3Ae@: 30 Q‘aﬁlgts()’/oﬁ\g:xﬂn,t?ﬂn&uﬁﬂaﬁoaﬁ terhp&paburddaibud 25t)4t 0. 40 0. 35
0.33 0.34 CONFI RVATI 99/%1 98/ 04517 12 Tabl e 4:

Tabl ets % wei ght varia on a Foom era ure nbout 25C) at different
relative humdlty (R H) condltlons H Days 1234729 11 11% 0. 05
0.10 0.14 071€ C ‘ 00180 +6—0—16- 52%.
026025024023021021020 75%0170150130 20.08- 0. 07
0.07 The eFffférvescent blend and tablets ac&8¥8ing to the present invention
absorb a very low quantity of water (335% for 4 he blend and & 0% for the
tabl ets) eveAa—t+A—very—urfaveurable—storage—condi-ti-ons—ior—exanple—-11 days
at 75% relative humdity. In these particularly unfavourabl e conditions,

t he chem calii%t echnol ogosal and ef f epnugscencgigchar agtogri stiggy of §.be
tablets are not substantially nodified, as it results fromtables 5 and 6.
Tabl e 5: Misture per cent val ues and bl end purlty after 11 dag/ storage at
different réf%4tive hun?dty chdditi on820 18 0.17 0.1 0.16

52% 0.26 0.25 0.24 0.23 0.21 0.21 0.20

75% 0.17 0.15 0.13 0.12 008 - 0.07 0.07

The effervescent blend and tablets according to the present invention absorb ‘
a':;ery low quantity of water (3,5% for the blend and 3,0% for the tablets)
even in very unfavourable storage conditions, for example 11 days at 75%
relative humidity. '

In these particularly unfavourable conditions, the chemical, technological
and effervescence characteristics of the tablets are not substantially

modified, as it results from tables 5 and 6.

Table 5: Moisture per cent values and blend purity after 11 day storage
at different relative humidity conditions

Test Initial 11 day values

value 11% R.H. 33% R.H. 52% R.H. 75% R.H.
1) Moisture (%) 2.4 3.6 4.1 4.5 5.9
2) Purity < 0.005 < 0.005 <0.005 <0.005 <0.005
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,Test . Initial 11 day values value 11% R H 33% R H 52%RH 75%RH 1)
I\/blsture(% 2.4 3.6 4.1 4.55.9 2) Purity < 0.005 < 0.005 < 0.005 < 0.005
< 0.005 OUPYeAWRTI ON COPY WD 99/ 04765 PCT/ EP98/ 04517 1IRCTIRH98/es58. Chemi cal
~and technol ogi cal characteristics of tfy¢ tablets after 11 day storage at
different relative humdity conditions Test Initial 11 day val ues value 11%
RH 330RH 52%RH 75% R H Effervescen conforns confornms conforns
conforms conforms ce characte ristics (disint.S5 mn) 1) Misture (9
2533394 Purlt 005, . 005 < 0.0Q5, < Q.005_<0.005 1)
The per cent age & $ rmlézl %%%F‘i’f?‘f‘?)lﬁg\ﬁﬂs "[“"é?"?ﬁtfféd’ Bhe (R AT Fi scher
met hod 2) The purity W\hdaﬁstbramta&dﬁﬁeﬁmntumm@umhﬁtymndmhage of 2-

am nopyridine which is the main degradation product of piroxicam Exanples.
from6 to 14__Wth anal ogous process as described in Exanple 1 the

fol | owi ng tabiset for nimitili ons have been prephdadvalExanpl e 6 Anbr oxol

hydrochl oride a) Anbroxghe hydr Qg @i de3§§)° Laghbppgy SD %Q@Rr;g Sodi um
d ycine Carbonate-400 ng Eumaric Acid nn PEG 6000 40

Effervescen conforms conforms conforms conforms conforms
ce characte

ristics

(disint.£ 5

min)

1) Moisture (%) 2.5 33 39 4.4 55
2) Purity < 0.005 < 0.005 < 0.005 < 0.005 <0.003

1) The percentage of moisture absorption was determined by the Karl
Fischer method
2) The purity was estimated determining the percentage of 2-

aminopyridine which is the main degradation product of piroxicam.

Examples from 6 to 14. "

With analogous process as described in Example 1 the following tablet

formulations have been prepared:

Example 6

Ambroxol hydrochloride

a) Ambroxol hydrochloride 30 mg
Lactose SD 800 mg
Sodium Glycine Carbonate 400 mg
Fumaric Acid 260 mg
PEG 6000 40 mg
Aspartame 30 mg

The mixture is compressed directly into tablets with a diameter of 17 mm
and a thickness of 5.5 mm.
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Aspartanme 30 ng The mixture is conpressed directly into tablets with a . . _
dianmeter of 17 mm and a thickness of 5.5 mm CONFI RVATI ON COPY WD .99/ 04765
PCT/ EP98/ OM®%9P047634 h) Anbroxol hydrochl oride 60 ngy LacPEVEPSBHHBD0 ny

Sodi um G yci ne Carbonate 400 ng Maleijg Acid 250 ng PEG 6000 40 ny
Aspartanme 30 ng The m xture is conpressed directly into tablets with a
diameter of 17 mm and a thickness of 5.0 mm Exanple 7 Paracetanol )
Par acet anol (acet am nophen) 500 ng Sodi um d yci ne Carbonate 260 nmg Funaric
Acid 180 ng PEG 6000 10 nmg The m xture is conpressed directly into tablets
with a diameter of 13 nm and a thickness of 5.1 mm Exanple 8 Paracetanol
/ Donper i doned) ¥mteexad hydmdshtaaideon  Par acet anol6O(mag et ami nophen) 500 ny
Donperi done mahegtesp0 nmy Sodi um A ycine Cgpbpate 400 ng Fumaric Acid
300 ng PEG 6Q00Q. 10 ng, Aspartame 20 ng The m xture is conpressed directly
into tabl ets WOEWTCHCERTEEPORAE 15nm  and a 4ORi®%&ness of 5.7 nm

]

Maleic Acid 250 mg
PEG 6000 40 mg
Aspartame 30 mg

The mixture is compressed directly into tablets with a diameter of 17 mm
and a thickness of 5.0 mm.,

Example 7

Paracetamol

Paracetamol {(acetaminophen) 500 mg
Sodium Glycine Carbonate 260 mg
Fumaric Acid - 180 mg
PEG 6000 10 mg

The mixture is compressed directly into tablets with a diameter of 13 mm
and a thickness of 5.1 mm.

Example 8

Paracetamol /Domperidone Maleate combination

Paracetamol (acetaminophen) 500 mg
Domperidone maleate 10 mg
Sodium Glycine Carbonate 400 mg
Fumaric Acid 300 mg
PEG 6000 10 mg
Aspartame 20 mg

The mixture is compressed directly into tablets with a diameter of 15mm
and a thickness of 5.7 mm.
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- CONFI RVATI ON COPY WD 99/ 04765 PCT/ EP98/ 04517 15 Exanple 9 N nmesulide. a)
Ni mesul ide 50 ng Lactose SD 500 ng Sodium d yci ne Carbonate 800 ng
Funari c AciM 998065y - PEG 6000 40 ng The mixture i s conpreeEERPSMISLECt |y into
tablets with a diameter of 17 mm and g thickness of 5.2 mm b) N nesulide
50 ng Betacyclodextrin 300 ng Lactose SD 50 ng Sodium d ycine Carbaonate
300 ng Fumaric Acid 180 ng- PEG 6000 20 ng The m xture is conpressed
directly into tablets with a. dianmeter of 13 nm and a thickness of 4.98
mm Exanple 10 |buprofen |buprofen 200 ng Lactose SD 610 ng Sodi um

G ycine Carbonate 600 ng F umaric Acid 360 ng PEG 6000 30 ng The m xture
is conpresse@xamptec®|y into tablets with a dianeter of 20 mm and a

t hi ckness of \gnésdiie CONFI RVATI ON COPY WO 99/ 04765 PCT/ EP98/ 04517 16

a) Nimesulide S0 mg
. Lactose SD 500 mg
Sodium Glycine Carbonate 800 mg
Fumaric Acid 180 mg
PEG 6000 40 mg

- The mixture is compressed directly into tablets with a diameter of 17 mm
and a thickness of 5.2 mm. '

b) Nimesulide 50 mg
~ Betacyclodextrin 300 mg
Lactose SD SO0 mg
Sodium Glycine Carbonate 300 mg
Fumaric Acid 180 mg

- PEG 6000 - ' 20 mg

The mixture is compressed directly into tablets with a diameter of 13 mm
and a thickness of 4.98 mm.

Example 10

Ibuprofen

Ibuprofen 200 mg
Lactose SD 610 mg
Sodium Glycine Carbonate 600 mg
Fumaric Acid 360 mg
PEG 6000 30 mg

The mixture is compressed djrectly into tablets with a diameter of 20 mm
and a thickness of 5.2 mm.

GONFIRMATION COPY



Exanple 11 Morniflumate Morniflumate 175 ng Lactose SD 300 ng -Sodium .
d yci ne Carbonate 650 ng Fumaric Acid 800 ng PEG 6000 50 ng The mixture

i s conpred@Podisbect|y into tablets with a dianmeter of POI/EPAS/OT a

t hi ckness of 5.0 nm Exanple 12 Levodgpa nethyl ester (LDVE) LDMVE 314 ng
Lactose SD 146 ng Sodium G ycine Carbonate 260 ng Fumaric Acid 180 ng The
m xture is conpressed directly into tablets with a dianeter of 13mm and a
t hi ckness of 5.0 nm Exanple 13 Carbi dopa nonohydrate Carbi dopa nonohydrate
27 mg Lact 3 mg Sodium d ycine Carbonate 260 ng Fumaric Acid 180
ng The m'xtmm%ﬁrrpressed directly into tablets with a dianeter of 13 mm
and a thi ckitaspiflgimate 0 mm CONFI RVATI ON COPY WO 99/ 04765 PCT/ EP98/ 04517 17
Exanpl e 14 LDVE / Carbi dopa nonohydrate conbi nati on LDME 314 ng Car bi dopa

monohydr at e N[207rmr.£%mate 175 mg
Lactose SD 300 mg
Sodium Glycine Carbonate 650 mg
Fumaric Acid 800 mg
PEG 6000 50 mg
The mixture is compressed directly into tablets with a diameter of 20 mm
and a thickness of 5.0 mm.
Example 12

Levodopa methyl ester (LDME)

LDME 314 mg
Lactose SD 146 mg
Sodium Glycine Carbonate 260 mg
Fumaric Acid 180 mg

The mixture is compressed directly into tablets with a diameter of 13mm
and a thickness of 5.0 mm.

Example 13

Carbidopa monohydrate

Carbidopa monohydrate 27 mg
Lactose SD 433 mg
Sodium Glycine Carbonate 260 mg
Fumaric Acid 180 mg

The mixture is compressed directly into tablets with a diameter of 13 mm
and a thickness of 5.0 mm.
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.Lactose SD 539 ng Sodium d ycine Carbonate 520 ng Fumaric Acid 360 ny
PEG 6000 40.hg The mixture is conpressed directly into tablets with a

di anet er ovod¥oeatsm and a thickness of 5.0 mm Exanpl es 1¥Cr/EMs/esst 17

Di ssolution rates of the fornul ations pf the exanples 6, 7 and 14
determned with the USP Apparatus 2 (paddles). Exanple 15 : Anbroxol
Hydrochl ori de Conditions: medium= HCO 0.1 N;, volume = 750 nml; speed = 50
rpm(roundsm;nqﬂ Ryt e); tenperature = 37 C time : 5 mn %of dissolved
drug: 98% anpl e 6: Paracetanol Conditions: nmedium= distilled water;
vol une = 90GONE / Gazkidopa mynphydratecombinationr e = 37° C Time : 5 min % of
di ssol ved drug : 90.9 % Exanple 17 : LDME Car bi dopa nonohydrate conbi nation
Condi ti ons: I bum= HC1 0.1 N, volunme = 750, ; speed = 50 rpm
tenperature = 37°"C Tinme : 5 mn %of di ssol v¥d ®8r bi dopa : 94% % of

di ssol ved L[S#Ebidop®go@OhFdrRIATI ON COPY WO 99/2¥4mg5 PCT/ EP98/ 04517 18
Exampl e 18 Thets’egp absorption profile of Ieé/%ga and car bi dopa rel eased
from effervescent tablets of LDME/ carbi dopa nondhydrate conbi nation

pr epar ed ac%’gf‘HFr?ﬁy%"@i’é’r‘?ﬁP@ 14 was conpar¥® ®8§ that of

| evodopa/ carRimarixeAcid 360 mg

PEG 6000 40 mg

The mixture is compressed directly into tablets with a diameter of 17 mm
and a thickness of 5.0 mm.

Examples 15, 16 and 17

Dissolution rates of the formulations of the examples 6, 7 and 14
determined with the USP Apparatus 2 (paddles).

-Example 15 : Ambroxol Hydrochloride
Conditions: medium = HC1 0.1 N; volume = 750 ml;
speed = 50 rpm (rounds per minute); temperature = 37°C
time : 5 min ' '
% of dissolved drug: 98%

Example 16: Paracetamol

Conditions: medium = distilled water; volume = 900 ml; speed = 50 rpm;
temperature = 37°C

Time : 5 min

% of dissolved drug : 90.9 %

Example 17 : LDME/Carbidopa monohydrate combination

Conditions: medium = HCl 0.1 N; volume = 750 ml; speed = 50 rpm;
' temperature = 37°C '

Time : S min

% of dissolved Carbidopa : 94%

% of dissolved LDME : 99%
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nonohydrate comrercially avail able standard tablets (Sinenet(r)). The study ,
was carried out after single oral dose administration of the two. I '
formul ati a¥@9%4765i x heal t hy vol unteers according to a cPEHEPOEIT desi gn.

The results, reported in tables 7 and;@ show a nore rapid absorption and an
active ingredients higher exposure during the first hours after

adm nistration of the effervescent fornulation in conparison to the
standard comercial forrmulation. In the table Cp = plasma Concentrati on;
Cmax = maxi mum pl asma Concentration; Trmax = Tine to nmaxi mum concentrati on;
AUC h, AUC2h, AUCt = Area Under the Curve of plasma concentration vs tine
after 1 houExamdlgd8rs and total, respectively. CONFI RVATI ON COPY WO

99/ 04765 PCT/ EP98/ 04517 19 Table 7: Main pharmacoki netic’ paraneters of
Levodopa (geonetric nean t standard deviation) after oral adm nistration

of ef f er vesd&fit oral afsetrtions PrYfilE/ dalyPdensa aRdn6frpiforae rdeatsd niiemon of

ex amﬁl g 14 effervedcentiaiblits GmeBMEi/aé.r)b{dabb Q&&mﬁ&dﬂalaavaﬂmafa@f biegloRa |
nonohydr at e conhi nat i an i n t(r in_six t vgl ount eers Levndc

- Sfnenet t ff% €arbiF oqg an‘?:'% i ?F?‘ée%l B%Rg%eppgew&?aéﬁebé‘i?@scent

tabl ets pamgnehgdratGpmigencially hegilabl3Ran@t8 2ablgt838inefnmt®nl) Cp 30 min 965+

304 1705: k 982 stﬁd@%)ca&d%t%rJs%%ego?ﬁ%o@%%&xﬁﬁaﬁ&pbff fHe)wiP 1h 999

541 1023 1 gr]hulgtri]t%/snn%)six ea?l(th:%%%li\gmteers acc%xodoigg tola cross-over design.

The results, reported in tables 7 and 8 show a more rapid absorption and an
active ingredients higher exposure during the first hours after
administration of the effervescent formulation in comparison to the standard
commercial formulation.

In the table Cp = plasma Concentration; Cmax = maximum plasma
Concentration; Tmax = Time to maximum concentration; AUC1h, AUC2h,
AUCt = Area Under the Curve of plasma concentration vs time after 1 hour,

2 hours and total, respectively.
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.(nglnL) Trmax 0.603 030.2 (h) AUC 1h 986 466 1683 1074 1(ngh/niL) AUC t
5473 4678 51231 4485 (ngh/mL) CONFI RVATI ON COPY WD 99/ 04765

RCT/ EP98/ Owb12%04780 Tabl e 8: Mai n phar nacoki neti c par anet BCHERS/045aT bi dopa
(geonetric mean standard devi ati on) ter oral adm nistration of
effervescent tablets of LDME/ Carbi dopd nonohydrate combi nation of exanple
14 vs standard commercial tablets of Levodopa/ Carbidopa nonohydrate
conbi nation (Sinenmet(r)) in six healthy vol ounteers. Carhidopa Sinene[ LDS
Ei Car bt dopa haymacokJttet#c tabicts effervesceat tab6lLetr pRrs 'ne crs
~ " op 30 m%ali%“zp' 3W‘%Bph"s’§‘a?8‘ﬂ§?‘r‘&§’areﬁ‘e%s hevgslopay {gegmetriggmeath/ ) Cp 1
h 59 39 66+ 45 ( ngtantardCpletiabot) G@®ter dofrall Zdmlifistfatighmb) dHeRles<d2 6842
(ng/m) Cmax 75 51iBfts @5LDM@96MdMo1¥oh§'dr£te Corhbhatidn B e}ﬁmple

14 vs standard commercial tablets of Levodopa/Carbidopa

monohydrate combination (Sinemet®) in six healthy volounteers

Cp 15 min 1292 + 321 2787 + 1338
(ng/mL)
Cp 30 min 965 + 304 1705 + 989
(ng/mL)
Cp 45 min 1158 + 703 1339 + 882
(ng/mL)
Cp1lh 999 = 541 1023 + 691
(ng/mL)
Cmax 2218 + 1289 3000 = 1592
(ng/mL)
Tmax 0.6 + 03 ' 03 £ 0.2
(h)
AUC1h 986 + 466 1683 + 1074
(ng-h/mL)
AUCt 5473 + 4678 5123 + 4485
(ng-h/mL)

CONFIRMATION COPY



AUC 2h 44 12 105 72 (ngh/nmL) AUCt 230 144 255 168 (ngh/nl) -
CONFI RVATI ON COPY WD 99/ 04765 PCT/ EP98/ 04517 21 CLAIMS 1. Pharnaceutlca
conposi t i oWOi9P0476F m of effervescent tablet conprising a®CTE&RP8/GB17i ngr edi ent.
and an effervescent couple, the coupl g,conprising an acidic conponent and
an al kal i ne conmponent, characterized in that the alkaline conponent is

sodi um gl yci ne carbonate. 2: Pharmaceutical conposition according to claim -
1 ‘char act er iTadt: 8 n Mhmlphdrhﬁca&hdiccp&eﬂiatw@af daﬁmaétlm(fgk&nétﬁ'bdn% its.salts.

3. Pharmaceutical cp 0 rdj aim1 char er |zed in that
t he aci dic component rgg&?da}(? ed}g%%crl% ah |ff’éi S strajion ﬂaF Tttt al

conposi tion accor di %Qlets)ofdlwmetb@oyh arachpdriageecbninatidradf dxlaﬂmaact ive

ingredient is unsta e.d Neidird’ eSERERA! HALAS ofSuJDBQ’% -
conposi tion accordi ngnto clains_1-4 conprising an_excl pient u abI ein

the presence of wat® °1§’d’%5ﬁ5?‘HBE@HP?WC@@%&WWG&%&?\WW{o cl ai ms
1-5 further conprising a cyclodextrin. 7. Pharmaceutical conposition
according to clainms 1-6 characterized in that the. active ingredient is a
pi roxi cam 1l -cycl odextrin conplex. 8. Pharnmaceutical conposition according

to clains -1
of | evodopa
conposition
addi ti onal
| ubri cant s, [Fsveeterers—sotti2er5—eblothRgs - i T
di sintegrants, weichhi\@aand mixtures thgrgof. 10. Phar mace‘Ht i gal conpogition
according tp cl ai n@mghe® whergin the
Cp 45 min 52 + 32 63 46
(ng/mL)
Cplh 59 + 39 66+ 45
(ng/mL)
Cpl15h 69 + 47 72 46
(ng/mL)
Cp2h 49 £ 32 68 + 42
(ng/mL)
Cmax 75« 51 88 = 65
(ng/mL) '
Tmax 2.6 + 1.7 1.5 + 0.8
(h)
AUC 2h 44+ 12 105 + 72
(ng-h/mL) '
AUC 230 + 144 255 = 168
(ng-h/mL)
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.dil.uent is |actose spray-dried. 11. Pharnmaceutical conposition in form of
ef f ervescent st abl et according to ‘'clains 1-10 characterized in that the
ef fervescomosmmngsl e is activated by water or saliva, saiai/ragest? bei ng
substantially conpletely disintegrable,, both in water and directly in the
mout h. 12. Pharmaceutical conposition accordlng to clains 1-11
characterized in that the effervescent tablets are prepared by direct
conpre55|ondugnugornal t her mo- hygronetric conditions and with standard
conpressi ng egglpnent 1-1 NS BFFN TNNLS CONFI RVATI ON CCPY o1, 1- ~Cr ~

armaceutical composition in form of effervescent tablet comprising an
active ingredient and an effervescent couple, the couple comprising an
acidic component and an alkaline component, characterized in that the
alkaline component is sodium glycine carbonate.

2. Pharmaceutical composition according to claim 1 characterized in that
the acidic component is fumaric acid or its salts.

3. Pharmaceutical composition according to claim 1 characterized in that
the acidic component is maleic acid or its salts.

4. Pharmaceutical composition according to claims 1-3 characterized in
that the active ingredient is unstable in the presence of water.

5. Pharmaceutical composition according to claims 1-4 comprising an
excipient unstable in the presence of water.

6. Pharmaceutical composition according to claims 1-5 further comprising
-a cyclodextrin.

7. Pharmaceutical composition according to claims 1-6 characterized in
that the active ingredient is a piroxicam-&-cyclodextrin complex.

8. Pharmaceutical composition according to claims 1-7 characterized in
that the active ingredient is a combination of levodopa methyl ester and
carbidopa monohydrate.

9. Pharmaceutical composition according to claims 1-8 further charac
terized by at least one additional excipient selected from the group
consisting of ligands, lubricants, sweeteners, solubilizers, colourings,
flavourings, diluents, disintegrants, wetting and mixtures thereof.

10. Pharmaceutical composition according to claims 1-9 wherein the
diluent is lactose spray-dried.

11. Pharmaceutical composition in form of effervescent tablet according to
claims 1-10 characterized in that the effervescent couple is activated by
water or saliva, said tablet being substantially completely disintegrable
both in water and directly in the mouth.

12. Pharmaceutical composition according to claims 1-11 characterized in
that the effervescent tablets are prepared by direct compression in

normal thermo-hygrometric conditions and with standard compressing
equipment.
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