"Liquid pharmaceutical formnulation containing paracetanol™ * * * * * * * %
* x % * x FIELD OF THE | NVENTI ON The present invention relates to a

| i qui d phwomamaubéseal fornmul ati on contai ni ng par acet anolpcT/EP200062501
particularly, the present invention relates to a sugar-free liquid
pharmaceutical fornulation containing an aqueous solution of paracetanol, a
sol ubi l'i zi ng agent contai ni ng pol yet hyl ene glycol, a thickening agent
cont ai ni ng xant han gum and a sweetening system contai ni ng sucral ose and a
m xture of polyols. PRIOR ART It is known in the prior art that fromthe
physi cochem cal standpoint paracetanol is an odourless white powder, with a
particularly bitter taste, noderately soluble in water (1.4 g/100 m at

20C) with a pH of the resultant solution noderately acid between 5.0 and
6.5. From t he ‘lhiquid phashasdatical forprulatioh vvtairing paeacetamote of

pam nophenol that corresponds to the follow ng fornula: From t he

phar macol ogi cal standpoint, paracetardl” i’s"widefy used as an analgesic with
pronounced antipyretic activi tyHéM_I)W:ﬁ.(pEiWéNﬂ@j’Ml cular activity it is
used in various pharmaceutical forms with a w de dosage range.

Par acet anol has hmﬁaamtslnvgmthttela)t@Sttﬁ@tIlqugd Phakedcewioat foramilatiany t o
inhibit the SyR staglandins, in particular inhibiting the
activity of cycbﬂ%@@é ré&ﬁaﬂ%ﬁ Adm ni stration by the oral route

i s the preferredMeatehpticdladgntheipesattiioverdfonpaistes t@aatdugarifiee laqud ot her
active princip whet her r solid, as it proves qui cker and nore
pract rcal  for PharEAse e IoisiLedebing 88eoePis SBLedicin he ol id and
l'i qui d. N garededdmol, esslabilizipg! &fdnt cbhiénﬂhgtp%ﬁ)ﬁéth? oRcd i ve
principles does not constitute a serious problem for the adm nistration of

sol i d phar macetRickeing gopst cComainieg xarthigagum, ard asv@Geteing ysigsk t he
bitter taste o I é?ﬁgl t he pharnmaceutical form
whet her the la%gh?ﬁw@ﬁ%%&ﬁ%Séégﬁ%?b &nQ% t(ﬂg in the formof a capsule,
with synthetic polyners or with a su@RIOcR)ARTng. However, the solid

phar maceut i cal r. art L.ar | I i h .yser is a
child or an eIdeﬁigm8§w®oﬂtb§ﬁﬂgﬁ?ﬁﬁﬁéﬁ@amﬁﬁé?g&§#$86?ﬁgx%?Eﬂﬁ@ﬂwﬁhe dosage
of tEe actlvef permg@dnel issar omx@ﬂbsisn?/pm pbwuba,rW|tmatdmet|¢nﬂariI;ebittes vveihghéI , as
in the case of antibiotics, anti-infla [ pyreti t he dose
of which 1S ol GeapyMoBerAlBl SIRYY PATErs 8 T Bhet SRPI & DH DT ( hese
cases it is patpd Fé!iu’l’tths&lQﬂ&#'Mc%éra@@a&ﬁadét\'/v@éh 50@aAd® 5] ster the active
principle in a liquid pharmaceutical form for exanple in the formof syrup
or drops. The |i dqued thesphgmicaletandpaint, @pFQ&@é@m@HIStﬁ/dgm‘éﬁjéf@sﬁf@s and

sol uti ons depe suspended or

di ssolved in t%ghﬁ@%%ﬂﬁﬂmﬁﬁngﬁgﬁgggggg# acﬁﬁbe 6f#ﬁgﬁﬁ?es wth a

particul arly unpl easant taste and/or of very low solubility, often
pharmaceutical forns are used inh@ich e actjive principle is suspended,
rat her than dissol ved. US pat ent 409, describes an exanple of a
phar maceutical formin which the acti e p incijple is not dissolved, but is
i n suspension. The suspensi on described=i n gl d gat ent contains, per 100
m, from0.5to 1.0 g of mcrocrystalline céllulosé, from0.1 to 0.2 g of
xant han gum up to 90 g of sweetening sugars, from10 to 30 g of water, and
up to 40 g of actiyh AkighahRlkologichl StandpbiREYAaceldfolRY AidE( B4biEA forms
in which the active principle is7in suspen3|on notoriously present various
di sadvant ages @OriTEtgesIC aivrFoAPUNGRd ANkRIEHE ACELTYoPWINIHBENEI sperse phase
over time and I n causes
a change in th b@%@ﬂﬁ(ﬁﬂﬁ%ﬂQ§u§E¥|ﬁbg§$¥V %ﬁﬁ%%ﬁ%%gr&fﬁ%\ﬂﬂ?h%%BQ
suspensi on. Thelosageé admde.ty of the suspension leads to separatlon and
stratification of, the co nents of the suspensjon. .Thi 0

i {1 cul ty and aRaERCEARE) RPs & meCaaniem ShadeRIhes hed P eRItGiR e o
active princi plighibiesResyrthbyiskgatié pebdtaglahamst Mapartibglae shibgiaginei n
particular in the case of elderly persons, do not take care or are not able
to shake the b@CHYIY QefiCloRYELBARe to restore a honmpgeneous distribution
of the active principle in the suspension. It is therefore clear that it
woul d be preferable to adm nister |iquid pharnmaceutical fornms in which the
active principle is conpletely dissolved, but to achieve this in the case
of active principles with a particularly unpleasant taste and/ or of very

|l ow solubility it is necessary to have fornul ati ons contai ni ng speci al

sol ubi l'i zi ng and sweet eni ng agents. US patent 5, 154,926 describes a
syrup containing, per 100 m, fromO0.5 to 5 g of paracetanol or
phenobarbital, from5 to 30 g of a polyol (glycerol, propylene glycol) or a
polyner thereof (polyethylene glycols or polypropylene glycols mnth

~—~ . . [ T




Pat ent W03/ 047502 describes a liquid formulation in which the active
principle is dissolved or dispersed in an aqueous nedi um cont ai ni ng

pol yvi nylweronldsdesne and/ or copol yvi done (a copol yner ofecvrinpyéoesrsol i done
and vinyl acetate) and a pol yethyl ene glycol of high nol ecular weight. The
formul ati ons contai ni ng acetam nophen (a 4 - synonym of paracetanol) are
al ways descri bed as suspensions, and include anobunts of sugar sweeteners
bet ween 20 and 95 wt. % Sol uti ons and suspensi ons cont ai ni ng

pol yvi nyl pyrrol i done are subject to severe darkening over tine, to a
greater extent and nore rapidly with higher storage tenperature caused by

byt roli done gr oup. - AABPESRERn BRSNS e dhER R & bbne o makes

L\L [ gappr opri ath ediinisttation 6f @%rat:bt%ﬁﬁol$leelbtah?@ﬂtérrlxttlwfmmnﬁjl@ﬂ?héthesUbJ ects
0 do not wmsnh to I nges ener gy substances or ar e, r a vari ety
of reasons, res'tqq'Q:PegOM) ?PfQﬁ’@ISaqL}/q"tﬁK/-%@dEPr%P@tcé'calfoF thﬁ(ﬁﬂ%luéeﬂl abetic

subj ects. SUMVARY CFTH?J HM’%‘H@M%I forrﬂ@'%sé@%h%"éolfo%ﬁtﬂh @yr prisingly,

that a sugar-free liq tg armaceutical formul ation contai n| ng an aqueous
sol ution of par aé@géﬁﬁta' emrtmilatlyzbﬁ@ré@@ﬁtofmmaaetmgormlryesnlpleéne
glycol, a thi C%%Pb&gstﬂg nésg &gsab F{Hﬁ Q)(nc?f \{Yaetenl ng system
cont ai ni ng sucr al 6Se an o1 SRS |ng gl'ycerol, sorbitol

and xylitol rralpearmtacemiml fdrenst dn mwem‘zmstlhle mfsertﬂaemnmasketie |brttdnl ens.

In particul ar icant found that har maceutical .formul ati on of
the oresent | nATIEIDN G ARDE pHAGBESY toatDSBF A RePRUER b an anount
of paracet amol whathér th¥|xtar iseh tﬁe Rt 6 4 Bl étadrah tNe FoHeoPA CéESlSﬂe
phar maceuti cal fornul ation. R pl i cant found t hat the pharnmaceuti cal

fornul ati on of W'Wes)’;ﬂ“é%t@n@dvfﬁ‘\%‘hpf winiassugaiMoatiBger tine without exhibiting
t he phenonena of I-ﬁﬁt?éﬂfe’?'t’ﬂ%édﬁ H”arrﬁ]arc}é fi&ko i Bé%h%tﬂgons cont ai ni ng

pol yvinyl pyrrolidone and W|t exhrbrting p enonena of precipitation of
the active pri dtaamventageouswﬁwethe erncbus@pbiaceitd droeamedldeslymersan withy, t hat

al t hough cont a| 0 ree of
sugar sweet enoPloD B AT RN M o GRi 6L 8 EPB b Bl e

i nvent i gln stil II|Rhed;|r?paremo[ﬁrlt@me patientar weight,ars in thgoasakif @nfibiotitabi | ity,
conparable to t atabilit onv iponal syrups .contai

o hcetamsl < angiBfuntiories a prfiStredepbe dos GhNEhE SARENTSBIET el at es
to a sugar-fregg thaybﬁ’erﬁ*é%@@ﬁ?ﬁnd @gk. fornul ati on cont ai ni ng an aqueous
solution of paracetanol, a solubiliZzing agent containing yet hyl ene
glycol, a thi ckemi H@seg@aﬂeSdbﬁtnaarmwgrlx&ﬁnvewe@hmd Ql’ﬁf“&ag@e@ir@tﬁilﬁigr system
contai ning sucggal Qéﬁvé‘ﬁﬁnggg At fiGuig’ h%%%@%ﬁtédnag‘ﬁcﬁgft?uge%r% lifRline SOF bi t ol

and xylitol in an anou ween appr ox. vv/vre ative to the
total vol une offorsraoﬂsyn’uaromtepsrﬂmqutddrpuemnahons are reprasemiedrity aspect, the

present invention rel.ates r t| cal | tabbe sugar-free

l Gui d excl pr entopreions agf o B e 8 el S 28 BHR I 5 cas an
taste contai ni RUspEndsHeOYissuIOB Gh the mMediRirbibinl théldwe&ﬁemuv@@nh@ipmm

pol yet hyl ene gl ycol, a thickeni ng%qargent cont ai nj ng xant han 3um and a

sweet eni ng systé %Bﬁftﬁiutﬁrtyg*%q}% dastgrandioneiyaiy dowWsopkINK @ftéthc udi ng
gl ycerol , sor bighghmanelideel tdritls 4@ RATRIIEN RS veARL BARCiBNE is 1570 and 35% w/v
relative to the total volume of said pharmaceutical tornulation. The
expr essi on sugaspem@@l rather thamdisgolveddef i ne an exci pi ent/fornul ation

wi t hout a det erm

intended to i ncI fen"fl e na(ﬁjra &Jr?rdne%oasﬁg@é‘lf)ﬁp ed(g:fs&TI Eﬁ?r@%’g@@%gﬁr@es
commonl y defi neﬂv\mmmﬁuecmaweqnmcmtensedobdlagolse@ah;wt is sustisEensydruclewee,

f t , d t d
capaci ty). e SUShO el B OBt o0 rateicontins rr TR &Y. THI DA | o

intended to def1lcm dritgicrotrpaalling deanlose birored . ahd 0.2 basrixeatiah @A, pprts by
vol une, typicall éoex pressed in granms per 100 millilitres, but equivalent to

kil ograms per 198019 ofwueeteping JUIBrHHEIRIBTOFP @of wWaten, RN o0 g The
present inventi F st one of the aforenentioned aspects, can show
one or nore of ofﬁgtlvé‘g@nm %3 characteristics described bel ow 6 - The
sugar-free liquid pharmaceutical fornulation of the present invention
conpri ses an aqueous sol ution of paracetanol, a solubilizing agent

cont ai ni ng pol yet hyl ene glycol, a thickening agent containing xanthan gum
and a sweeteni ng system contai ning sucral ose and a m xture of polyols

i ncluding glycerol, sorbitol and xylitol in an anmount between approx. 15%
and 35% wW v relative to the total volunme of said pharmaceuti cal

formul ati on. Preferably, the liquid pharmaceutical formulation of the
present |nvent| on |ncI udes an armunt of paracet arml up to 5%vv/v nore.
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Preferably, the liquid pharmaceutical formulation of the present invention
i ncl udes an anount of polyethylene glycol greater than 10% w v, and nore
pr ef er ablwogomatesszt han 15% w/ v rel ative to the total vecwmeabossid
pharmaceuti cal fornulation. Typically, the optimum anount of polyethyl ene
gl ycol included in the Iiquid pharmaceutical fornulation of the present
invention is between 15% and 20% wW v relative to the total volunme of said
pharmaceutical fornul ation. Conveni entd y, the thickening agent used in
the liquid pharmaceutical fornulation of the present invention is xanthan
gum a commerci al pol ysaccharide extracted by a pr ocess of fernmentation of
gl ucose and/ or s#&:ose ¢ rrlhed Qut #J Itfhe reSﬁ ﬁﬁh ant hom)nas
canpestris, and MRS Pty Taloly ?r?& Yo BHUCRE R cp

Kel co Conpany, sU§¢‘en£bm hemrldﬂslw@eseﬂwawrlsloﬁsmalm dsb dohridetedCibdlad co
Conmpany, USA WI h the trade panes KELTRO_é }3 KELZAPI;I%@ and, XANTURAL(r) .
Pref erably, thé")l"’dm IMeNRLREERS the AiSRETSE ftirae oNEF Hueaand WD theyr nul at i on
of the present iddpuiy Aisdid disherdlbISEdineMItSH bAudes® changd by abl y the
i quid pharmaceutical” fornulation of the present inventi on contai ns an
anount of xant GQACEIRAUINN Olbe aTtiyewanginte B e susipenpiost dhabl y bet ween
0.2% and 1.0% e

formul ati on. M#ﬂ&ﬁé’%f‘tt{gﬁh % Q@g% g(%né?dussted4 %Hr???ﬁ‘;” ?ﬁ& %F%Hﬁé%fona%hg i cal
formul ati on of cbhmqmeeMthemuepengonc'ﬁlmpnemwsdxtfmltpsaedamd:eetamtyirur e of

pol yol s cont ai ni cerol rbit li.tol.. . Advantageously, the
PPt phar macdift AecinserRr of Perbastect o855 L Behve proghld GHPBERTG ne. an
anount of sucr geafifg tnﬁr?wmlfhéltﬁé%amdse@s5%p@/rt\rculﬂnhetherdafseroaﬂélldertgﬁtween
0.075% and O. 25%\N/V relative to the total volume of said pharnmaceutical

formul ati on. PPEF¥EIEhOP Natfeke Cofe @ FrAIt@biaiq shake bemathe el _efotene
resent inventi @qgﬁgg” 20% and
g - 30% w v, ml)Jr%g tg(rPe tgtéla be WeenScHI /E)Fgﬁgéw g%mv‘i/@ab’)eé?%rtﬁ?@@ to%e t(:)t al

vol une of sai dsphpemsicrut i cal formul ati on. According to a preferred

mxture of ol yoordd nasrresteaingl Ealdf BETFHRR 0 Sl Bhldcen 2300

and 27% w' v relpatarmece@tldah&)rmﬁlalwtwoh maon‘ivesennlclpleae eogitietal

formul ati on. Ad ant% us g? maceut]g a% formul ati on of the
o oant | ovent ditsolin, PE R aaiewe Afis i QhAcE NGRS 206 1 0 14%
w'v of glycerol artidmﬁdﬁéleaééﬂ{ot%té é’rfd/é%ﬂér?'lowaé&(lhtfllrt?rﬁ |§ %elcasddpwW v of

xylitol rel atlve total volune of said pharmaceutical fornulation.
The appl i cant @beevewmmﬁwon%@@amma@e@m w'Uthﬁﬂﬁﬁd@M@etgﬂmal ose and
pol yol s of the rP’ ent invention, surprisingly, nmade it possible to mask
t he unpl easant tasté of paracet am)l , giving the liquid pharmaceuti cal
formul ati on of thES pam5t154n9%1d99criba&s agympad:ﬂréamm @eari®0aqonfiost ency,

hebrved that Eho A PEHeBR SRk Pyt (0o B Bl Bl AafurS of “Fhe

present inventi@pceUriop |enelgvycd|)s@*@p@|‘9rr@mh@«ebf gfolmhweﬂe@moly\ot h the
taste buds, inpartin rdg easant taste particularly suitable for the
Mf)gﬂﬁ 8

paedi atric age PGHHY lycorss\vik @Fﬂ?c@ﬁFrW&%Ib@tW%e'ﬂ RAY avd 40Q)r ue

sucr ose-based giD:5 to 5 5 o Wéiter AoRitne FRfRuoRaLId RsdRiagil on of t he
present invention can noireover contaln other pharnaceutically acceptable
addi tives conv@mr'pbdmeg) frawh) k966 gfrssigar swieetengrs nanchwatarisufficientexanpl e
preservatives, t@ﬁé' gufferi ng agents, stabilizers, colorants and
fl avouri ngs. u exa?r%lS § of preservatives and antioxidants are
sorbic acid, sodiRaherﬁdNb)ﬂCﬁO@TﬁDZJdemﬂjesm Bauid doemulatdmyd wpidhyttheoxybenzoat e

t hyl b th - b t ben), and
[(aggpy?lppﬁ;gr gg?ﬁ@ﬁ%B Btep%d% cﬁ\éeecg ?peéi%éd%kﬁprgé‘i&?e S@%ﬁl%ﬂn ascorbate or
pot assi um aSCOrcbﬁiaﬁn|n§qlidly\ﬁn)ﬂ|§yr€blme5@ﬁ/@ﬂtwol?\%@ﬁég@&bg@lw’r@r%‘f, or 9 -

m xtures thereof. The m xXture of potassium sorbate and net hyl paraben is

particul arly pMETERWEAldONe angeyinyl aselais) agd & p@M?WHW@g@'&@@rﬂf@gﬂ e organic
d f d d
and i norgani ¢ ¢l deas Gl Phe Lﬁ %nt&%??anéa%%@prﬁearfgs an

citrates of sodi um or pot/assium osp orlc ac of sodi um
and of potassium The conbi nation C|tric acid and sodiumcitrate is
particularly preferred. Usef ul exanples of stabilizers include alginic
acid and al gi nates of sodi um and potassi um agar-agar, carrageenin, and gum
t ragacant h. Useful exanples of flavouring agents include natural or
synthetic flavours, for exanple strawberry flavour, mandarin flavour, peach
flavour, lenon flavour, raspberry flavour, and m xtures thereof. The

amounts of each of the aforementioned additives are generally between
0.01)/0 and 2 0%vv/v nor e preferably between 0 05%and 1. 0%vv/v reI ative
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| ngr edi ent m ni mrum maxi num Par acetanol 2.0 4.0 PEG 6000 15.0 20.0 Xant han
gum 0.3 0.5 dycerol 8.0 12.0 Sorbitol 8.0 12.0 Xylitol 4.0 6.0 Sucral ose
0. 08 0. 1avBubfeaniesg system 0.50 1.00 PCT/EP2009/062501
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synonym of paracetamol) are always described as suspensions, and
include amounts of sugar sweeteners between 20 and 95 wt.%.

Solutions and suspensions containing polyvinylpyrrolidone are
subject to severe darkening over time, to a greater extent and more
rapidly with higher storage temperature, caused by the formation of
colouring substances resulting from the oxidation of the pyrrolidone
group.

Moreover, the high content of sugar sweeteners makes it
inappropriate to administer these solutions and suspensions to subjects
who do not wish to ingest high-energy substances or who are, for a
variety of reasons, restricted to particular low-sugar diets, for example
diabetic subjects.

SUMMARY OF THE INVENTION

The applicant found, surprisingly, that a sugar-free liquid
pharmaceutical formulation containing an aqueous solution of
paracetamol, a solubilizing agent containing polyethylene glycol, a
thickening agent containing xanthan gum, and a sweetening system
containing sucralose and a mixture of polyols including glycerol, sorbitol
and xylitol makes it possible to overcome the aforementioned problems.

In particular, the applicant found that the pharmaceutical formulation
of the present invention makes it possible to maintain in solution an
amount of paracetamol up to 5% w/v relative to the total volume of said
pharmaceutical formulation.

The applicant found that the pharmaceutical formulation of the
present invention is stable over time without exhibiting the phenomena
of darkening that are typical of formulations containing
polyvinylpyrrolidone and without exhibiting phenomena of precipitation
of the active principle.

Moreover, the applicant found, surprisingly, that although containing
paracetamol in solution and being completely free of sugar sweeteners,



Preserving system 0.25 0.35 Flavours 0.25 0.50 Dem neralized water g.s. 100
In a further aspect, the present invention relates to a pharnmaceutically
accept ablwougauedseee |iquid excipient for the adm ni st patriEpromicsot i ve
principles of unpleasant taste conprising an aqueous vehicle, a

sol ubi i zi ng agent containing pol yethylene glycol, a thickening agent

contai ni ng xanthan gum and a sweeteni ng system contai ning sucral ose and a
m xture of polyols that includes glycerals-sorbitol and xylitol in an
anount between approx. 15% and 35% w v relative to the total volune of said
pharmaceutical fornul ation. The active principles of unpleasant taste
that can be adni nistered advanta usl v..i.n dissal.ved.form,n the

phar maceut i cal |”§/e 8@@%?%%6%'88?%&6\%2&&]0%&8“ e%qnqtuﬂ\éerﬁpgssg]wthqsn%nti on are
active princi pleggeltamtanidpargciiyty eghéddte pauaisiliyapabiparatieftotme ng hydr ogen
bonds, for exanple the hydroxyl group, the carboxyl group, and the am no
group. In part ip@lﬁtﬁP'!'tyscg%/QPnélgh'Qrgalpﬁ’)}l'?% B‘i’@@'rﬁ%pﬁ@(%é%mgbn-l imting

exanpl es, | bupr offpRreBRENN Mt 8PASILA M & Bratedt RRNADh dBlatksRgagghedr | ne

hydr ochl ori de, phenylephrine hydrochl oride, di phenhydram ne hydFochl ori de,
guai f enesi n, dé&eerlsimd pbamregeutical iobnolations, cantainiigean aawneous seluten ef

br onpheni ram n I | [ i ochl ori de,
anbr oxol hydr o?ﬁfj%;eﬁ%@?"’sata%)%?@%@pr{qﬁné%éﬁ {eﬂgg:%lﬁtﬁﬂgﬁé@@n@ ’SEFI lin,

cl oxaci | l'in, flthickeniagiagenhcomtaptiad ganthanajuin camba satcetersng sgsteat . The
phar maceuti cal | cceptabl e sugar-free |i qui xci pi ent of the present
Pvention. i n onfdSe Hifese Ad abifuest oy mdidlo ghoc sibddlr  he
preferred char agteddis ircan @%Urit%@v@é@éb?ﬁﬁd. Y 5%08and BE8DRA ras@r focal
formul ati on of the present inventijon. he foll ow ng exanpl es are

i ntended to il fgtatahwlime Psaiephamaagbicakiognuaiieon; nvent i on, t hough
wi thout aimng { g bidBcbnlilasp@cl i BrosHkh iRAubA réffeiida Wi | | be able to

make various changes that a the spirit of the invention and within
the scope of t phaohacewticaixavpeptable sugrinesd hquidrexcipiemidortheer e prepared by

acoor ding to T ASTTERIBHPRS” BFBALANN RS Ve Thsasbir e s iy
p- hydr oxybenzoaigeeves eeblicks @ sedbilinindergemt cahtaitidg wal ywthyleaé gilydod, 80C. The
tenperature of the resultapt solution R\ﬁgs | owered to t hen t he

60C,.
pot assi um sor bV EXGRIBY AGEBHCANA NS XBNPER. IUIeATEAFMELLRNRI G¥SIEAE resul t ant

solution was | @aRBeingQubilosd BRA al MRtRRIGH Inc@sin r@Ngomhitdsol ved.
The tenperature of thg Pesul tant sol ution V\qﬁﬂ{%wered ?gq%c, therll t he

citric acid, tRedsgditolin enemaunt behuveemaprpioxet 8 AGd Spe Wiy (elaliveni®r i n

sodi um and suc f |2t A Fteqﬁ- ylitol, sorbitol and

gl ycerol for f(rt)r(r}?m tgawoélrj] %vivxsgqrdeBQ%rﬂj-%a anlgg!j@z@gleif/é . The flavours and the
xant han gum wer e Thieeaxpaielskion {'sugdrdred”aaintented iamdetimeladi ssol ved, and

finally the sol ution S e up,to, a volune qgf 100 wi th demi.neralized
veror 4t 20 XtlpBhGHIRRGH Wbl § et MRals atite L oribedin SRR £ L
expressed in grieatert)sugarstris ifteaded keinzliaendll tle sigotd eneidsaedhaadesy . Whi ch
is expressed in mllilitres (m%. TABLE 1 ComSJOS| tion 1 2 Paracetanol 2.4

and disaccharides, commonly defined as saccharides or reducing

sugars, such as glucose, fructose, and sucrose (although the latter does

not have reducing capacity). The expression "% w/v relative to the total

volume" is intended to define the number of parts by weight relative to

100 parts by volume, typically expressed in grams per 100 millilitres, but

equivalent to kilograms per 100 litres.

DETAILED DESCRIPTION OF THE INVENTION
The present invention, in at least one of the aforementioned aspects,

can show one or more of the preferred characteristics described below.



2.4 PEG 6000 16.0 16.0 Gtric acid 0.25 0.25 Sodiumcitrate 0.51 0.51
Pot assi um sorbate 0.18 0.18 Methyl p-hydroxybenzoate 0.13 0.13
Xant ur al (WbBb10/040654 A ycerol - 10.0 Sorbitol - 10.0 Xyl iPC®IEP2009/062501
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The sugar-free liquid pharmaceutical formulation of the present
invention comprises an aqueous solution of paracetamol, a solubilizing
agent containing polyethylene glycol, a thickening agent containing
xanthan gum, and a sweetening system containing sucralose and a
mixture of polyols including glycerol, sorbitol and xylitol in an amount
between approx. 15% and 35% w/v relative to the total volume of said
pharmaceutical formulation.

Preferably, the liquid pharmaceutical formulation of the present
invention includes an amount of paracetamol up to 5% w/v, more
preferably up to 4% w/v, and even more preferably up to 3% w/v relative
to the total volume of said pharmaceutical formulation. Typically, the
optimum amount of paracetamol included in the liquid pharmaceutical
formulation of the present invention is between 2% and 3% w/v relative
to the total volume of said pharmaceutical formulation.

The applicant observed that below the aforementioned maximum
limit, the amount of paracetamol in the liquid pharmaceutical formulation
of the present invention remains stably in solution, without giving the
pharmaceutical formulation an unpleasant taste, and permitting a
convenient optimum dose of active principle.

Advantageously, the solubilizing agent used in the liquid
pharmaceutical formulation of the present invention is a polyethylene
glycol of high molecular weight, preferably greater than 1,000, more
preferably between 2,000 and 10,000, and even more preferably
between 3,000 and 8,000. Typically, the polyethylene glycol used in the
liquid pharmaceutical formulation of the present invention is PEG 4000
or PEG 6000, the latter proving to be the polyethylene glycol with the
highest solubilizing capacity. The polyethylene glycols that can be used
in the present invention are commercial products, distributed for
example by Alfa Aesar GmbH, Karlsruhe, Germany, and CarboMer,
Inc., San Diego, California, USA.



5.0 Sucralose - 0.1 Saccharin sodium0.15 - Sucrose 35.0 - Strawberry
flavour 0.12 0.12 Mandarin flavour 0.24 0.24 Dem neralized water g.s. 100
g.s. 100 waaoiosedser) 75 is the trade nane of a xant han gumprage/obysoCP Kel co
Conmpany, USA (http://ww. cpkel co.con’). EXAMPLE 2 Formul ations 1 and 2
prepared according to Exanple 1 were submitted to a palatability test in
order to verify their acceptability by end users. - 13 - Thirty

subj ects were sel ected, aged between twerty and fifty years. The test was
performed by instructing the selected subjects to perceive and assess, with
a score fromO to 3, the relative stinmuli to bitterness, tingling, clogging
and viscidity at |strat|on

i medi ately afte r%%é%*i‘"%“%& O?@? aré‘ﬂ%cqqtkggl &Iﬁ@a&?%réﬂg?%\é%é \(I)Mvmngg(;rll'éj .
The follow ng timxeaitioaqmaeeyven@rﬁ@hrﬂtdf@io@tbtfﬁydén@@@}wﬁ ghkgaget thant 1@l score
O I s, and More preterably greater than | 5% wiv Feiative to e total” ' "ed "
| | volume of said pharmaceutical formulation. Typically, the optimum
amount of polyethylene glycol included in the liquid pharmaceutical
formulation of the present invention is between 15% and 20% w/v
relative to the total volume of said pharmaceutical formulation.

Conveniently, the thickening agent used in the liquid pharmaceutical
formulation of the present invention is xanthan gum, a commercial
polysaccharide extracted by a process of fermentation of glucose and/or
sucrose carried out in the presence of Xanthomonas campestris, and
marketed for the first time around the 1960s by the CP Kelco Company,

USA. Currently, xanthan gum is marketed by the CP Kelco Company,
USA with the trade names KELTROL®, KELZAN® and XANTURAL®.
Preferably, the xanthan gum used in the liquid pharmaceutical
formulation of the present invention is the product XANTURAL® 75.

Preferably the liquid pharmaceutical formulation of the present
invention contains an amount of xanthan gum between 0.1% and 2.0%

w/v, more preferably between 0.2% and 1.0% w/v relative to the total
volume of said pharmaceutical formulation.

The sweetening system used in the liquid pharmaceutical formulation
of the present invention comprises sucralose and a mixture of polyols
containing glycerol, sorbitol, and xylitol.

Advantageously, the liquid pharmaceutical formulation of the present
invention contains an amount of sucralose between 0.05% and 0.5%

w/v, more preferably between 0.075% and 0.25% w/v relative to the
total volume of said pharmaceutical formulation.

Preferably, the liquid pharmaceutical formulation of the present
invention contains an amount of mixture of polyols between 20% and



total score obtained on adding together the total scores of the individual
stinmuli. The followi ng Table 2 sumrari zes the average results obtained,

whi ch werwoanalpeesd with the W1 coxon signed-rank stati gtira@booomtisod. TABLE
2 Formulation 1 2 Value of p Bitterness 3.47 3.27 n.d. Tingling 1.20 1.37
n.d. Cogging 2.73 3.87 =0.07 Viscidity 2.47 4.33 <0.05 Statistical

anal ysis showed: a statistically significant difference (p<0.05) between
the two syrups with reference to the sengation of viscidity, owing to the
greater oiliness of the product (nmean 2=4.33 vs. nean 1-2.47); and

30% wi/v, more preferably between 22% and 28% w/v relative to the
total volume of said pharmaceutical formulation.

According to a preferred embodiment of the present invention the
sweetening system comprises a mixture of glycerol, xylitol, and sorbitol
in a total amount between 23% and 27% w/v relative to the total volume
of said pharmaceutical formulation.

Advantageously, the pharmaceutical formulation of the present
invention comprises a sweetening system represented by 7% to 14%
w/v of glycerol, from 7% to 14% w/v of sorbitol, and from 3% to 7% w/v
of xylitol relative to the total volume of said pharmaceutical formulation.

The applicant observed that the combination of xanthan gum,
sucralose and polyols of the present invention, surprisingly, made it
possible to mask the unpleasant taste of paracetamol, giving the liquid
pharmaceutical formulation of the present invention an agreeable taste
and consistency, comparable to that of a sugar-based syrup.

In particular, the applicant observed that the combination of xanthan
gum, sucralose and polyols of the present invention, surprisingly,
isolated contact of paracetamol with the taste buds, imparting a
pleasant taste particularly suitable for the paediatric age group and a
consistency comparable to that of a true sucrose-based syrup.

The liquid pharmaceutical formulation of the present invention can
moreover contain other pharmaceutically acceptable additives
conventionally known by a person skilled in the art, for example
preservatives, antioxidants, buffering agents, stabilizers, colorants and
flavourings.

Useful examples of preservatives and antioxidants are sorbic acid,
sodium sorbate and potassium sorbate, methyl-p-hydroxybenzoate
(methylparaben), ethyl-p-hydroxybenzoate (ethylparaben), and propyl-
p-hydroxybenzoate (propylparaben), ascorbic acid, sodium ascorbate or
potassium ascorbate, gallic acid and sodium or potassium gallates, or



a difference at the limt of significance (p=0.07) between the two syrups
with reference to the sensation of clogging, owing to the greater

consi st enwy 20fo/ubes2pr oduct (nmean 2=3. 87 vs. nean 1=2. 73pCcT/EP2008/062501 The
values relating to the sensation of viscidity and consi stency, despite the
presence of a thickening agent such as xanthan gum for nodul ati ng product
viscosity and consistency, were only slightly less pleasant in fornul ation
2, and were still considered acceptable.-g.-For the other stinuli analysed
(bitterness and tingling) and for the sumtotal of the stimuli,
statistically significant differences were not found between the two
Syrups. The selecteg}sub ng|emed an d were &§ked 0 _nmake an

overal | assessMURLIE eﬁsoﬁp%ﬁad‘e Ltrﬁr%&? AT SOrt 8&&%”6? Viggghen

excellent), as |s/\pjadt|ca&rkyfprtefmremed to drink water after admi nistration
(yes, no). The foI | owm ng Tabl es and 4 sumrari ze the results obtained,

whi ch were anal y&s¢Ty\exens! %N@%ﬁerﬂ%ﬁg%@tﬁ@éﬁ OrgeMEANAANPraaNe 9Gidues are
expressed in nyaBEikder BRSIERIAL ?&%«arﬂﬁ@'—&tr& 5(96 ré‘rﬁkléﬁlt'rgt@sjof sodfdreoal |

assessment Unacceptabl e Acceptabl e Necessary to
dri nk wat er potassium, phosphoric acid and phosphates of sodlum and of
potassium. The combination citric acid and sodium citrate is particularly
preferred.
Useful examples of stabilizers include alginic acid and alginates of
sodium and potassium, agar-agar, carrageenin, and gum tragacanth.
Useful examples of flavouring agents include natural or synthetic
flavours, for example strawberry flavour, mandarin flavour, peach
flavour, lemon flavour, raspberry flavour, and mixtures thereof.
The amounts of each of the aforementioned additives are generally
between 0.01% and 2.0% w/v, more preferably between 0.05% and
1.0% wl/v relative to the total volume of said pharmaceutical formulation.
According to a particularly preferred embodiment the liquid
pharmaceutical formulation of the present invention contains the
ingredients of the following Table A in amounts between the minimum
value and the maximum value shown in said Table A. The amounts are
all expressed in grams (g), apart from the amount of demineralized

water, which is expressed in millilitres (ml).



Yes No 50 50 WD 2010/ 040652PCT/ EP2009/ 062501 - 15 - TABLE 4

Formul ation 2 Regardi ng the need to drink water and the overall
assessnenvoesmwassed by the subjects for the two syrupspcmErdiosshi cal |y
significant differences were found. EXAVPLE 3 Formul ati on 2 of the
present invention was submtted to an assessnment of stability in various
conditions of tenperature and relative humdity. The results are sumari zed
in the followng Table 5 WD 2010/ 040652P¢T/ EP2009/ 062501 - 16 - TABLE 5

Ti me Appearance pH Viscosity (cP) Paracet anol

TABLE A

Ingredient minimum | maximum
Paracetamol 2.0 4.0
PEG 6000 15.0 20.0
Xanthan gum 0.3 0.5
Glycerol 8.0 12.0
Sorbitol 8.0 12.0
Xylitol 4.0 6.0
Sucralose 0.08 0.12
Buffering system 0.50 1.00
Preserving system 0.25 0.35
Flavours 0.25 0.50
Demineralized water g.s. 100

In a further aspect, the present invention relates to a
pharmaceutically acceptable sugar-free liquid excipient for the
administration of active principles of unpleasant taste comprising an
aqueous vehicle, a solubilizing agent containing polyethylene glycol, a
thickening agent containing xanthan gum, and a sweetening system
containing sucralose and a mixture of polyols that includes glycerol,
sorbitol and xylitol in an amount between approx. 15% and 35% w/v
relative to the total volume of said pharmaceutical formulation.

The active principles of unpleasant taste that can be administered
advantageously in dissolved form in the pharmaceutically acceptable
liquid excipient of the present invention are active principles containing
hydrophilic groups capable of forming hydrogen bonds, for example the
hydroxyl group, the carboxyl group, and the amino group. In particular,
said active principles can be, as non-limiting examples, ibuprofen,
phenylpropanolamine hydrochloride, pseudoephedrine hydrochloride,
phenylephrine hydrochloride, diphenhydramine hydrochloride,



(% of theoretical) Start Viscous, opal escent, colourless solution 5.18 76
100. 4% 25C 60% RH 1 nonth Conplies 5.20 77 99.7 6 nonths Conplies 5.20 77
101. 1 30Gv62%0RHods2mont h Conplies 5.21 82 99.7 6 nont hs pComphéess2si t h very
slight yellow ng 5.21

-11 -

guaifenesin, dextromethorphan hydrobromide, clorpheniramine
maleate, brompheniramine maleate, terfenadine, loratadine, bromexine
hydrochloride, ambroxol hydrochloride, salbutamol sulphate, amoxicillin,
ampicillin, cloxacillin, flucloxacillin, cephalexin, and combinations
thereof.

The pharmaceutically acceptable sugar-free liquid excipient of the
present invention, in at least one of its aspects, can display one or more
of the preferred characteristics described previously for the
pharmaceutical formulation of the present invention.

The following examples are intended to illustrate the preferred
aspects of the invention, though without aiming to limit it. A person
skilled in the art will be able to make various changes that are within the
spirit of the invention and within the scope of the claims.

EXAMPLE 1

Formulations 1 and 2 were prepared by mixing the amounts of the
components stated in the following Table 1 according to the following
procedure.

The PEG6000 and the methyl p-hydroxybenzoate were dissolved in
demineralized water heated to 80°C. The temperature of the resultant
solution was lowered to 60°C, then the potassium sorbate was added
and dissolved. The temperature of the resultant solution was lowered to
40°C, then the paracetamol was added and dissolved. The temperature
of the resultant solution was lowered to 25°C, then the citric acid, the
sodium citrate, and the sweetening system (saccharin sodium and
sucrose for formulation 1, sucralose, xylitol, sorbitol and glycerol for
formulation 2) were added and dissolved. The flavours and the xanthan
gum were then added to the clear solution and dissolved, and finally the
solution was made up to a volume of 100 ml with demineralized water at
25°C.



78 99.9 40C 75% RH 1 nonth Conplies, with slight yellowng 5.21 82 99.7 6
nont hs Conplies, wth slight yellowng 5.17 75 99.7 50C 75% RH 1 nonth

Conpl i es,weoi20fv/@bésght yel | owi ng 5.20 82 99.7 The dataTiEP2000060D
denonstrated the stability of fornmulation 2 of the present invention even
in the nost critical storage conditions. EXAVPLE 4 For the purpose of

determ ning the best sweetening system the follow ng formul ati ons were

prepared and tested, varying the nunber- @apd the anounts of the conponents
of the system Formulations 3 to 10 were prepared by m xing the anounts of
t he conponents shown in the followi ng Table 6 by the sanme procedure as in

Exanple 1. The agpunts of, t caonmponent.s . bl,e. 6 are all expressed in
grans (g), apart Cfﬁeoqmewatsﬁgﬁ%f:gﬁpoggﬂfsn@Pl'eﬂ-[]%écﬁr%qle%prg\ﬁeéﬁni s expressed
in mllilitresgtah}.(g), \WParGichh 4O 6hitRET oEBRA I ralZeWater, which is

expressed in millilitres (ml).

TABLE 1

Composition 1 2
Paracetamol 2.4 2.4
PEG 6000 16.0 16.0
Citric acid 0.25 0.25
Sodium citrate 0.51 0.51
Potassium sorbate 0.18 0.18
Methyl p-hydroxybenzoate 0.13 0.13
Xantural®75 - 0.4
Glycerol - 10.0
Sorbitol - 10.0
Xylitol - 5.0
Sucralose - 0.1
Saccharin sodium 0.15 -
Sucrose 35.0 -
Strawberry flavour 0.12 0.12
Mandarin flavour 0.24 0.24
Demineralized water g.s.100 | g.s. 100

Xantural®75 is the trade name of a xanthan gum made by CP Kelco
Company, USA (http://www.cpkelco.com/).
EXAMPLE 2

Formulations 1 and 2 prepared according to Example 1 were
submitted to a palatability test in order to verify their acceptability by end

users.



- 17 - TABLE 6 Conposition 3 45 6 7 8 9 10 Paracetanol 2.4 2.4 2.4 2.4 2. 4
2.4 2.4 2.4 PEG 6000 16.0 16.0 16.0 16.0 16.0 16.0
WO 2010/040652 PCT/EP2009/062501

-13 -

Thirty subjects were selected, aged between twenty and fifty years.
The test was performed by instructing the selected subjects to perceive
and assess, with a score from 0 to 3, the relative stimuli to bitterness,
tingling, clogging and viscidity at the time of administration (To), during
swallowing (T+), immediately after swallowing (T2), and five minutes
after swallowing (T3). The following total scores were calculated for
each subject:

e total score of the individual stimuli resulting from the sum of the

scores obtained at To, T4, T2 and Ts.

¢ fotal score obtained on adding together the total scores of the

individual stimuli.

The following Table 2 summarizes the average results obtained,
which were analysed with the Wilcoxon signed-rank statistical method.

TABLE 2
Formulation 1 2 Value of p
Bitterness 3.47 3.27 n.d.
Tingling 1.20 1.37 n.d.
Clogging 2.73 3.87 =0.07
Viscidity 2.47 4.33 <0.05

Statistical analysis showed:

e a statistically significant difference (p<0.05) between the two
syrups with reference to the sensation of viscidity, owing to the
greater oiliness of the product (mean 2=4.33 vs. mean 1-2.47);
and

e adifference at the limit of significance (p=0.07) between the two
syrups with reference to the sensation of clogging, owing to the
greater consistency of the product (mean 2=3.87 vs. mean
1=2.73).



16.0 16.0 Citric acid 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 Sodi um
citrate 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 Potassium sorbate 0.18 0.18
0. 18 0. 18w0.208/00658 PCT/EP2009/062501

-14 -

The values relating to the sensation of viscidity and consistency,
despite the presence of a thickening agent such as xanthan gum for
modulating product viscosity and consistency, were only slightly less
pleasant in formulation 2, and were still considered acceptable.

For the other stimuli analysed (bitterness and tingling) and for the
sum total of the stimuli, statistically significant differences were not
found between the two syrups.

The selected subjects were interviewed and were asked to make an
overall assessment of the product (unacceptable, acceptable, good,
excellent), as well as of the need to drink water after administration
(yes, no).

The following Tables 3 and 4 summarize the results obtained, which
were analysed by the McNemar statistical method. All the values are
expressed in numerical percentages.

TABLE 3
Formulation 1
Overall Unacceptable | Acceptable Good Excellent
assessment
10.0 46.7 33.3 10.0
Necessary to Yes No
drink water 50 50




0.18 0. 18 Methyl p-hydroxybenzoate 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Xantural 75 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 dycerol - 10 10 10 7 14

WO 2010/040652 PCT/EP2009/062501
-15 -
TABLE 4
Formulation 2
Overall Unacceptable | Acceptable Good Excellent
assessment
13.3 56.7 26.7 3.3
Necessary to Yes No
drink water 56.7 43.3

Regarding the need to drink water and the overall assessment
expressed by the subjects for the two syrups, no statistically significant
differences were found.

EXAMPLE 3

Formulation 2 of the present invention was submitted to an
assessment of stability in various conditions of temperature and relative
humidity.

The results are summarized in the following Table 5



14 7 Sorbitol 10 - 10 10 7 14 7 14 Xylitol 55 - 52 7 7 3 Sucralose 0.1

0.1 0.1 -

0.05 0.2
WO 2010/040652 PCT/EP2009/062501
-16 -
TABLE 5
Time Appearance pH | Viscosity |Paracetamol
(cP) (% of
theoretical)
Start Viscous, opalescent, colourless solution | 5.18 76 100.4%
25°C 60% RH
1 month |Complies 5.20 77 99.7
6 months |Complies 5.20 77 101.1
30°C 65% RH
1 month  |Complies 5.21 82 99.7
6 months |Complies, with very slight yellowing 5.21 78 99.9
40°C 75% RH
1 month  |Complies, with slight yellowing 5.21 82 99.7
6 months |Complies, with slight yellowing 5.17 75 99.7
50°C 75% RH
1 month  |Complies, with slight yellowing 5.20 82 99.7

The data in Table 5 demonstrated the stability of formulation 2 of the
present invention even in the most critical storage conditions.
EXAMPLE 4

For the purpose of determining the best sweetening system, the
following formulations were prepared and tested, varying the number
and the amounts of the components of the system.

Formulations 3 to 10 were prepared by mixing the amounts of the
components shown in the following Table 6 by the same procedure as
in Example 1. The amounts of the components in Table 6 are all
expressed in grams (g), apart from the amount of demineralized water,

which is expressed in millilitres (ml).



0.075 0.2 Strawberry flavour 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Mandarin flavour 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 Dem neralized

wat er q. swok0fh/o406se0r mul ati on 8 was i medi ately found t eclheEpaneuwsisabl e
because storage at 4C led to formation of a crystallizate, on account of

t he excessi ve anobunt of the conmponents of the sweetening system

Formul ations 3-7 and 9-10 were submtted to the sane palatability test
described in Exanple 2, limted to the tegt for bitterness (the variations
of the components of the sweetening system have no effect on the tests for
tingling, clogging and viscidity). The values obtained with fornulations 1
and 2 are al so shown for conpari son. FQﬁBEE%ﬁ val ues obtai ned are presented
in the followi ng Table 7. TABLE 7

Composition 3 4 5 6 7 8 9 10
Paracetamol 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4
PEG 6000 16.0 | 16.0 | 16.0 | 16.0 | 16.0 | 16.0 | 16.0 | 16.0
Citric acid 0.25 |1 025 | 025|025 [025]025| 0.25 | 0.25
Sodium citrate 0.51 | 051 | 051 | 0.51 | 051 ]051 | 051 | 0.51
Potassium sorbate 0.18 | 018 { 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18
Methyl p-hydroxybenzoate| 0.13 | 0.13 | 0.13 | 0.13 | 0.13 [ 0.13 | 0.13 | 0.13
Xantural 75 0.4 0.4 0.4 0.4 04 | 0.4 0.4 0.4
Glycerol - 10 10 10 7 14 14 7
Sorbitol 10 - 10 10 7 14 7 14
Xylitol 5 5 - 5 2 7 7 3
Sucralose 0.1 0.1 0.1 - 0.05| 0.2 [ 0.075| 0.2
Strawberry flavour 012 | 012 | 012 | 0.12 | 012 | 0.12 | 0.12 | 0.12
Mandarin flavour 024 | 0.24 | 0.24 | 0.24 [ 0.24 | 024 | 0.24 | 0.24
Demineralized water g.s. 100

Formulation 8 was immediately found to be unsuitable because
storage at 4°C led to formation of a crystallizate, on account of the
excessive amount of the components of the sweetening system.
Formulations 3-7 and 9-10 were submitted to the same palatability test
described in Example 2, limited to the test for bitterness (the variations
of the components of the sweetening system have no effect on the tests
for tingling, clogging and viscidity). The values obtained with
formulations 1 and 2 are also shown for comparison. The mean values

obtained are presented in the following Table 7.

TABLE 7

Composition 1 2 3 4 5 6 7 9 10
Bitterness 35 (133193192 (91|98 |44 |35 ]| 3.8




Conposition 1 2 3456 7 9 10 Bitterness 3.5 3.3 9.3 9,29.19.8 4.4 3.5
3.8 - 18 - Formul ations 3 to 6 all proved to be very negative in the

bi tt er neswot2eao40632i ng t o absence of one of the four cowpomenim/efsot he
sweet eni ng system (sucral ose, glycerol, sorbitol or xylitol). Formulation 7
was found to be only just acceptable, owng to the mnimum content of all
of the conponents of the sweetening system Conpositions 9 and 10 were
found to be conparable with the val ues obpgai ned for forrmulations 1 and 2.
The data in Tables 6 and 7 confirnmed that only the sugar-free
pharmaceutical fornulations of the present invention, wth sinultaneous
presence of the four conponents of the sweetening systemin the appropriate
anounts, have good palatability, conparable with the sucrose-based

formul ations. - FE8muldlioAko 6 all proved to be very negative in the bitterness

test, owing to absence of one of the four components of the sweetening
system (sucralose, glycerol, sorbitol or xylitol). Formulation 7 was found
to be only just acceptable, owing to the minimum content of all of the
components of the sweetening system. Compositions 9 and 10 were
found to be comparable with the values obtained for formulations 1 and
2.

The data in Tables 6 and 7 confirmed that only the sugar-free
pharmaceutical formulations of the present invention, with simultaneous
presence of the four components of the sweetening system in the
appropriate amounts, have good palatability, comparable with the
sucrose-based formulations.



1. Sugar-free |liquid pharmaceutical fornulation conprising an aqueous

sol ution of paracetanol, a solubilizing agent containing polyethyl ene

gl ycol , awohookanésng agent contai ni ng xant han gum and acswees®ns513g1 Syst em
contai ning sucral ose and a m xture of polyols containing glycerol, sorbitol
and xylitol in a total anmount between approx. 15% and 35% w v relative to
the total volune of said pharnmaceutical formulation. 2. Pharmaceuti cal
formul ation according to Claim1, charactegrized in that said solubilizing
agent is a polyethylene glycol with a nol ecul ar weight greater than 1,000,
present in an anmount greater than 10%w v relative to the total volunme of
sai d pharmaceutical fornulation. 3. Pharnmaceutical fornulation according to
Claim 2, characterized in that said solubilizing agent is a pol yethyl ene
glycol with a nol ecul ar wei ght betweencBAM® and 8, 000, present in an
amount between 15% and . 20% w.y rel ative to_the total voluyne of said

phar maceut i cal 1f oW9RETESHIqUd PRARPAGRWEIGE| toAMUEioRAAIRSHNG@Ror di ng t o any
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the total vol ume ©Plyssidens gheat authickeningagrntoonsdining xapamegeut i cal
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agent iIs XANTURAL ceu rmu a ron accordrng to any one
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formul ati on accor dapopfisrnfeeutds BfmtReonr ecedi ng cl ai ns, characterized in
that said sweetening systemincludes said m xture of pol on S in an amount

bet ween 20% and- 3GWARMAcedlical feranuylatiemaceqsding tedblaire lorcharactenest iRaceut i cal
formul ation. 8. PhaurBeeubibii; rfgoég?@'Ht% 'agfbe)?r;&tﬁglreﬁb?yéd? w4 Rdfecular

characterized in that sald sweet’enl ng syst es sald m xture of
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that said thickening agent is XANTURAL® 75
6. Pharmaceutical formulation according to any one of the preceding
claims, characterized in that said sweetening system includes an
amount of sucralose between 0.05% and 0.5% w/v relative to the

total volume of said pharmaceutical formulation.



0.5 dycerol 8.0 12.0 Sorbitol 8.0 12.0 Xylitol 4.0 6.0 Sucralose 0.08 0.12
Buffering system0.50 1.00 Preserving system0.25 0.35 Strawberry fl avour
0. 25 0. 50wbevioaoaki zed water ¢.s. 100 13. Pharnaceut i ealriep2@0063bab] €
sugar-free liquid excipient for the adm nistration of active principles of
unpl easant taste conprising an aqueous vehicle, a solubilizing agent
cont ai ni ng pol yethyl ene glycol, a thickening agent containing xant han gum
and a sweeteni ng system cont ai ni ng sucrapgse and a m xture of polyols
containing glycerol, sorbitol and xylitol in a total anobunt between approx.
15% and 35% w v relative to the total volune of said pharnaceuti cal
formul ati on. 1%. H %uid exckﬁient ccordin aim13..characterized in
NS

that said solu HY 55 (g °rbﬂ%?ogg{”t@(rjﬁogqriyc%”%8%1%9@599'6‘9either of

Gainms 2 and 3. claims, characterized in that said sweetening system includes said
mixture of polyols in an amount between 20% and 30% w/v relative
to the total volume of said pharmaceutical formulation.

8. Pharmaceutical formulation according to Claim 7, characterized in
that said sweetening system includes said mixture of polyols in an
amount between 22% and 28% w/v relative to the total volume of
said pharmaceutical formulation.

9. Pharmaceutical formulation according to any one of the preceding
claims, characterized in that said sweetening system comprises
from 7% to 14% wi/v of glycerol, from 7% to 14% wi/v of sorbitol, and
from 3% to 7% w/v of xylitol relative to the total volume of said
pharmaceutical formulation.

10. Pharmaceutical formulation according to any one of the preceding
claims, characterized in that said pharmaceutical formulation
comprises at least one further pharmaceutically acceptable additive
selected from the group comprising preservatives, antioxidants,
buffering agents, stabilizers, colorants and flavourings.

11. Pharmaceutical formulation according to Claim 10, characterized in
that said pharmaceutically acceptable additive is present in an
amount between 0.01% and 2.0% w/v relative to the total volume of
said pharmaceutical formulation.

12. Pharmaceutical formulation according to any one of the preceding
claims, characterized in that said pharmaceutical formulation
comprises the ingredients of the following table in amounts between
the minimum value and the maximum value expressed as a
percentage w/v relative to the total volume of said pharmaceutical
formulation:



15. Liquid excipient according to either of Cains 13 and 14, characterized
I n that said thickening agent has the characteristics according to either
of d ai mewé 20nab4b65216. Li qui d exci pi ent accordi ng to anpcome2@b/o6lsai ns 13
to 15, characterized in that said sweetening systemhas the characteristics
according to any one of Claims 6 to 9. - 22 - 17. Liquid excipient
according to any one of Clains 13 to 16, characterized in that said liquid
exci pient conprises at |east one furthergpharnaceutically acceptable
additive selected fromthe group conprising preservatives, antioxidants,
buffering agents, stabilizers, colorants and flavourings. 18. Liquid

exci pi ent according to d]% one tof Clains 18 ta 17 |characterized in that
said liquid excipient co..,,.r‘? e + he | ngredi EWIEUN | EXIMUm | o\ ng table in
amount s between the m nijpargcetdig and t he axpmum yval yg expressed as a
percentage W v relative[To the total volunmg of_sai g I1quid|l excipient:
| ngr edi ent mi ni num maxi MOEGEOG000 15. 0 20. 01XBnt harr@8m . 3 0.5 G ycerol
8.0 12.0 Sorbitol 8.0 12X:9ntﬁ)§|’1igtdﬁl1 4.0 6.0| Sugral ose g.08 D.12

Glycerol 8.0 12.0

Sorbitol 8.0 12.0

Xylitol 4.0 6.0

Sucralose 0.08 0.12

Buffering system 0.50 1.00

Preserving system 0.25 0.35

Strawberry flavour 0.25 0.50

Demineralized water g.s. 100

13. Pharmaceutically acceptable sugar-free liquid excipient for the
administration of active principles of unpleasant taste comprising an
aqueous vehicle, a solubilizing agent containing polyethylene glycol,
a thickening agent containing xanthan gum, and a sweetening
system containing sucralose and a mixture of polyols containing
glycerol, sorbitol and xylitol in a total amount between approx. 15%
and 35% w/v relative to the total volume of said pharmaceutical
formulation.

14. Liquid excipient according to Claim 13, characterized in that said
solubilizing agent has the characteristics according to either of
Claims 2 and 3.

15. Liquid excipient according to either of Claims 13 and 14,
characterized in that said thickening agent has the characteristics
according to either of Claims 4 and 5.

16. Liquid excipient according to any one of Claims 13 to 15,
characterized in that said sweetening system has the characteristics
according to any one of Claims 6 to 9.



Buf fering system 0.50 1. 00 Preserving system0.25 0.35 Strawberry flavour
0.25 0.50 Dem neralized water g.s. 100
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17. Liquid excipient according to any one of Claims 13 to 16,
characterized in that said liquid excipient comprises at least one
further pharmaceutically acceptable additive selected from the
group comprising preservatives, antioxidants, buffering agents,
stabilizers, colorants and flavourings.

18. Liquid excipient according to any one of Claims 13 to 17,
characterized in that said liquid excipient comprises the ingredients
of the following table in amounts between the minimum value and
the maximum value expressed as a percentage w/v relative to the
total volume of said liquid excipient:

Ingredient minimum | maximum
PEG 6000 15.0 20.0
Xanthan gum 0.3 0.5
Glycerol 8.0 12.0
Sorbitol 8.0 12.0
Xylitol 4.0 6.0
Sucralose 0.08 0.12
Buffering system 0.50 1.00
Preserving system 0.25 0.35
Strawberry flavour 0.25 0.50
Demineralized water g.s. 100




