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The present invention relates to a |liquid pharmaceutical formulation

cont ai ni ng par acet anol . More particularly, the present invention relates
to a sugar -WOaHP406A2i d phar maceuti cal fornul ati on cont FCAERYPIYA2¥Jueous

sol ution of paracetanol, a solubilizing agent containing-polyethylene

glycol, a thickening agent containing xanthan gum and a sweet eni
contai ning sucral ose and a m xture of polyols. PRI OR ART It\\ﬁ\ﬁ\ﬂ\“ﬁ“@m“\mﬁ
the prior art that fromthe physicochem cal standpoint paracet an

odourl ess white powder, with a particularly bitter taste, noderat s

soluble in water (1.4 g/100 M at 20C) with a pH of the resultant sol ution
noderately acid between 5.0 and 6. 5. From t he chem cal standpoint,

tel y acid betveen 5.0 and 6. _ pol
Fol Fowi ng for mura: ol PAErRacaR Rl RRRFIGto PohIARmGRRRABARNIAT. 2l i s

wi dely used as an anal gesic w th pronounced a4 pyretic activity. OMng to
this particular activity it is u i .rﬁH:SN rmaceutical forms with a
w de dosage range. Par acet amflﬁggs&a¥ﬁn%z: am@ﬁwﬁof action that is linked
to its ability to Thehpissentineeniipnirelatgssiosrliquiccpharoacagiicah firmslation

parti cul ar inhi bjt{.0g: ivity of cycl ooxygenase. 2 -

Admi ni stration b%:/&r{tﬂgmgtb‘;alré’%% gl'i s the preferred nethod of adm nistration
of paracetanol, |iMerexpgrticulandy, the pregentinventioplrelatesnieteheugarifigeiliguisk sol i d,
as it proves quigkemRAGIdRIRmAIABH cBAlaifiRy ah BEUEAR d6idion dihe
phar maceuti cal f%ﬁr(ér?r’s agg%(lfégéﬁmgﬁsolci gaérll fi'qﬁyd. ' gener al , the
particul arly bitRPaAcetasob aosoluRiligingagenteoptiainiag ppsthytene aiyol.constitute a
serious probl em fohehitg REAT rsihAbH@RtRh GRh I FHaRekERERHy sgatbn Orms. In
these cases it is pgs{sstﬁ%e to ma'skbt he DI t%?@r' taste %?( tlh S ctive

princi pl es by cogntaigingrfelcrieEenacka Mmixure efqofolsvhet her the latter is in the
formof a tablet or in the formof a sgefuART W th synthetic polyners or

wi th a sugar coating. However, the solid pharmaceutical formis

particul arly di sadi&nitneyedndhentoer arhbabiemuBe Phygcechemical Sandgaing| der | y
person with probbgaBetatrionissPddduness white PBRAef, RAthdPsAUELIBFY bigr act i ve
principle is linked in particular to ' S in the case

to the patient's vveL(ght, a
of antibiotics, @AiG Mderaifrobiiel waar drt oPPPerid LO°Cheitia ol &ff which is
closely rel ated fhe rbb\taR@bblefidn fodBIEYy adldtbet@Een 5.0 4t 6 Bese cases it is
particularly convenient and practical to adm nister the active principle in

a liquid phar naceutioeuinefemica gandrainpIParacetame i 8dariyetive i or drops.
The |iquid prepaaminopRenditfat/coresseitisad thy folwRToimama: and sol utions
dependi ng on whether the active principle is suspended or dissolved in the
medium In the case of active pripciples with a particularly unpl easant
taste and/ or of very Iom1so|ubi|ip§3 a0 phaymaceutical forns are used in
whi ch the active principle is suspendg df than dissol ved. us
patent 5,409, 907 descri bes an exanpl eNQ aceutical formin which the
active principle is not dissolved, but is in suspeasi on. The suspensi on
described in said patent contains, per 100 , fromO0.5 to 1.0 g of

m crocrystal line cellulos fr Q. 00 2 of nt han .gum o0 90 g of
sweet eni ng sugars,E'P%{%elﬁiafrga%b%fcéfsﬁﬁﬁ)&qt’ %8“%]%@@'%9@3’8?3@8 ive
principle. 3 atanegesic witherpimaumred aatipyratic activity. Owinghiochist he acti ve

Connected above STCaRL sLLREREL TkrBbS BREmAGR o MRl BMGOT e ana

wi th the instabidosageobngai d di spersion. Sedi nentation causes a change in

t he concentration ' pnci Lt hin .t si,qn. . The
instability of the'gér&%g%@ﬁhhg%ﬁ#sh%%ﬂg%#@?it@% S BIRe or of (he
conponent s of t hiahiitspesgntbesis Ohtre prestdglandingi infpariidulyr inhibitingdeet ai nty in
the adm ni stratign. dose of active principle, especially
bearing in mnd gﬂg@QPhgﬁgﬁg&ééﬁé%% in particular in the case of elderly
persons, do not take care or are not able to shake the bottle well before
use to restore a honogeneous distribution of the active principle in the
suspensi on. It is therefore clear that it would be preferable to

adm nister liquid pharmaceutical forns in which the active principle is
conpl etely dissolved, but to achieve this in the case of active-pri-nctiptes
with a particularly unpleasant taste and/or of very low solubility it is
necessary to have formul ati ons contai ni ng speci al squbiIiﬂMMﬂmmmﬁmwmu“
sweet eni ng agents. US patent 5,154,926 describes a syru I per
100 M, from0.5 to 5 g of paracetanol or phenobarbital, from %dmoN80 g of
a polyol (glycerol, propylene glycol) or a polyner thereof (polyethylene

PN N o




Pat ent WD03/ 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 nyl pyrrol i done and/ or copol yvi done (a copol ymer of vinyl pyrrolidone
and vinyl acetate) and a pol yethyl ene glycol of high nol ecular weight. The
- fornul ati ofs HAN4adsRi Ng acet am nophen (a -4 synonym obchPapiapeicasm! ) 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 higRer storage tenperature, caused by
the formati on of col ouring substances resulting fromthe oxidation of the
pyrrolidone group. Mor eover, the high content of sugar sweeteners makes

it inappropriate to a%mmgttr@ﬁomeme Sl LB hEpaHRDRBHdAN Lo subj ects

who do not wi sh to ingest high-energy substances or who are, for a variety
of reasons, rest AABYRBraliPNIHPEracetarol e anetnenaeive, prinsiple whehes di abet i ¢

subj ects.  SUMARIGREoT ki WIS quciErng PRl ERARcEPIPhe 64 aidrsi N0l Y.

that a sugar-free liquld arrmaceuti cal fornulation contalning an agueous
sol uti on of paracetamihe pﬁa%@%t'wlzfpﬁ'@s gsRcheant b falichandligid-yet hyl ene

glycol, a thi ckenlmgeﬁaentthéteéﬁuamanpa.tﬁéamsk@af MHHY adiivé Fririfes @oédNg system
cont ai ni ng sucral ose and a m xture ol s including glycerol, sorbitol

and xylitol nakd&®trengibasiasesious p&?ﬁ'&?’@dﬂ‘é‘?f?@"ﬂ'ﬂ'éﬁ*@”ﬁﬂﬁl%ﬁ@d pr obl ens.

In particular, tdmenaaeéutealrrbrrﬁ@uﬁ%és!aaéasbeﬁ .@b@éméwmaealthé piktgr| at i on of
t he present |nvent|on makes it POSSI le to maintain in SO uti on an anount

of paracetanol UpS ?@fﬁ'%Wt\Yerpé'PS'P|e\?é’th93lt'H%tr!%?%ﬂm\?@?ﬁtﬁ?@ BMs i d

phar maceuti cal figHdibdrahd Ritter is in the GRS L@ablet bP iNEe fbre of HeapHide, Maceut i cal
formul ation of th resent invention is stabl e over time w thout exhibiting

t he phenomena oWIEFYRERRTIS POIVRETS QF With\A$4a8r C88tiN%or rul ati ons cont ai ni ng
pol yvi nyl pyrroli d(HtﬁveW@d tmetbwph@mcbumdanﬁ)rﬁherpeﬁmer@f preCI pi tation of

the active princ ver the applic foun sur |S|nly, t hat
o hatah. cont bl iR aniageBun vBEN fie BT UedrTh A ShUC BE ARG eEipeRicn Wiy Lo of
sugar t sweet ?nﬂ 5prob|5mtshﬁtrp§WdllﬂSMrﬁyJérl Wwihén Eherdnsbgé lo@fheOéct'&/éi@nﬁélgll%eit@t bl

i nvention sti S an exc arti.cul ar eea e al atabili Y,
o e o 1 HBRS PlpaitSain  he PBHAlA woigHaps i) e Tess ah it

paracet anol . aﬂnahﬂérﬁm@torleé a@dfarﬁlﬁ?reﬁwéﬂﬁé dbéteommalerstclowefmtea rel ates

to a sugar-free ui d. phar maceutical formul ation contai ning an aqueous
sol ution of par 6{8 q%ﬂ%tf&tﬁ“ée&ﬁﬁﬁppla??ng agent cont ai ni ng pol yet hyl ene

gl yco! a t hi ckenllmgwesggjatsesm’é aanﬂcmgrlyaommrguﬁ}j pranslical t@\mlﬂlste’ﬂg S)l;_st elm
cont ai ni ng sucrg] ose,.and.a xt ur.e clu cer , sorbito
o el Eo e e gt oridtile S Gl e i o LA R e 1o the
present | nventi o fel Sk aa Lo o Bhar mCs W‘ﬁ?‘f”“s '*mmiﬁwr hea 1"
Fl Gui d excl pf encupBenne aihedn BB R b Syl BE TR 20k TRl o casant
taste contai ni ngsuaperadndem@ssaﬂadahehe meﬂﬁlnmbhltmaca@ elgetive pandipliesi ng

pol yet hyI ene gl yVHﬁE ‘ ﬁlkem lng ntt co Zl i n& Ixantp E]t r% and a

Swett ent ng syst STLAREACHERS COREPafa s A st of yPd B o LB dentnc U ng
gl ycerol, sorbi tpbiarmacleutycbi foahs lare asedimwhith thet agtiea papgiplexis 15% and 35% w v
relative to t he tg%&i 0o %R?f' (sﬁiasg\%garnaceutical formul ati on. The
expressi on suga %e o R & define an excipient/fornmul ation

W t hogt da det erlm rlﬂ)b?teatrﬁ,uﬁfa ,907 delsgabes ameﬁdr:’eplegéatpeagné@gaals‘brmz

intended to inc . t ural . 0sac .an i chari des,
commonl y defi nedH%@atbgﬁgﬁY‘ggéH%ﬁeHggﬁthﬁg%&\é%g}"gg '@3%{:’%&%{3‘0&' Sse

fruct ose, and Sstpemsmrademlbgb in baldlmter&rcodtwss pet 106Gt froed 06 tog

capacity). The t ot al " |s i nt ended
to define the nﬁf( ?#8%39{3{3" f(\:/\%llué)%% ﬁr’(grpt(ﬂ (9(&%@"%?& voI une,
typically expr este@ﬂg of syvestening sudaDs, fr’orhI1OItot3|0€gsof vimter, @qdiupabdltg t o

ki | ograns per 10 ac{\se §r$rn @gTAI LED DESCRI PTI ON OF THE | NVENTI ON The
present inventi oh & R%%st one of the aforenentioned aspects, can show
one or nore of the preferred characteristics described below. 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
preferably greater than 15% w v relative to the total volune of said
pharmaceuti cal fornulation. Typically, the optimum anount of polyethyl ene
gl ycol i nclwdaéhoiosusine | i quid pharmaceuti cal fornmul ati Gieradp26d986086:1€Sent
invention is between 15% and 20% wW v relative to the total volunme of said
pharmaceutical fornul ation. Conveni ently, the thickening agent used in
the liquid pharmaceutical fornulation of the present invention is xanthan
gum a commerci al pol ysaccharide extractesl- by a process of fernmentation of
gl ucose and/or sucrose carried out in the presence of Xanthononas
canpestris, and narketed for the first tinme around the 1960s by the CP

Kel co Conpany, = USAHofbvdreiie! aharma&sdieal oM lrﬁNI'irEﬁ‘ﬂ?é%&vQ ran@A &8 kel co
Conpany, USA with the trade names KELTROL(r) ELZAN NTURAL(r) .
Preferably, the RYSPERBIRNGOIATQLEN Hrﬁqnhéaﬂ'qlmﬂlﬁﬁddﬁaﬁaﬂﬁéQQFﬂfFQS‘éﬁd akaveul at i on
of the present igygih 's@ﬂ‘lrﬂe‘htét'&‘ﬁ d?rtmb‘i%&ergé'gﬁ%(/ér)tﬂéand with'ted er ably the
i quid pharmaceutical formulation_ of resent 1nvention contains an
amount of xant hawsﬁ\mﬂtb@&Sﬁé@ﬁ'sge@%%%dﬂn@‘i@wma%$@ ghesgeintiey bet ween

0.2% and 1. 0% W ¥orc@hghtioreof te lebvd Sirdipl¥ Yitnirethefsuspeskidiiameaceut i cal
formul ati on. The sweetening systemused in the I'1quid pharnaceuti cal

formul ation of tlﬁ‘éta&'|@é@fntf‘elsH§lé$ﬂS'th'966$rf9 $%®§a%’b¢flﬂ ealifigationeofin&t ur e of

pol yol s cont ai ni e&ngéd&ﬁé@ithe%%&éﬁs%n Tﬁ&qeéd’é fold¥ficulty afffiyrierag@pis! v, the
| i qui d pharmaceutical fornmul atjon of present invention contdins an

amount of sucral B"@ead@é'f’WE@FP@OUQ%CSHBCW%QX/W“VWH@'Rj?eﬁ%eﬁﬁf|¥/ bet ween

0.075% and 0. 25%gdrihg ifinfhd Yeattife BRE ubersain pHRlicinat iRtheaddd ditaddigceut i cal
fornulation. Preferably, the liquid pharmaceutical fornulation of the

present inventi oReEORT: éiorf?té?#ed?ﬁfﬁﬁfafﬁ nofablg fasshake dog bottle wallibgiers 209% and
-8 30% W v, noreuss & e ¥ HoRioyRABoUL AisRibUISBYs tWe\actité plihdiBletivtiehe total
vol une of said pharnmaceutical fornulation. According to a preferred
enbodi ment of t h&USHEBSEAt i nvention the sweeteni ng system conprises a

m xture of glyceroitis thgtefdrel olemﬁlatspwbulacﬂe préfe@aﬁl@‘t@bdrﬂm&thd@ﬁ ween 23%

and 27% w' v relatgaﬁ)_eto th tota & th E rEﬁé‘ﬁarmaceutlcal

f or mul ati on. ACEYH é‘?fgﬁs "?HV AP AGHVR PR S EQPISIEN of t he

w esePt : nvent : Odlfss@ﬂ@d? :)/mmb ?ciroﬁmmm@e sysd @ffndtﬁélpﬁﬁapieGd\QtWa 7‘;@)} \?\I/ 14%]1
v of glycero rom7%to ito Yoto 7% W v o

xylitol relativePe§CHingy PBP'&PS%W% P%§QFW%H%WﬁBWQU'fM 'f:gl nﬁ‘:S?‘T’ﬁWatl on.

The applicant obgetiavedotrhalhtidrivecantarbingapiecial sdlubiiibdiand gweetedlngr al ose and

pol yol s of the pres nt invention, surprisingly, made it possible to mask

t he unpl easant t 4985 of paracetanol, giving the |Iiquid pharmaceutical

formul ati on of theUBrpesentts,{5#/e26 destribas aglyafpatdmaihiagt perat0d repfrehst ency,

chebrved that t ngSamd RERHERe BT Er M amie! KBar R Yl s o & of “Fhe

present inventi o(glycenslppropylege glycolor atpetyntrtheredf (@blyethyéeretghyals avi t h t he

pacdiatric age opSvESaRERe SOERE hERDR-BRk R Peesh i 0 Lo

sucrose- based syfram.0.5 to §igeofla watedsphblemaaaatmotezlle @olyningt | on of t he

B tives. conven PSPPSR €6 e Br Qi enBRREER B MR UIGR” Yamp o

preservati ves, aturieazlh daoamny (q lsofferl ng agents, stabilizers, colorants and

fl [ : t
[Lavour ngs. o =Sty FIOTTAER GRS XRS5 ARG S 20
(et hyl par aben), adt%emrmpbmwmdweﬂbadmail@e(mdmlqmaa(meeugs meﬂnn‘n

propyl p- hydr oxyb [ scor bate or
pot assi um ascor bg%,g%ngl @M@:{M@.@Qﬁ@g Clj/g?nggé(ﬁ%\ﬁ? ass@ur%iéw of or -9
m xt ur es t her eof vinyipgrrofidonerandofiny acetets) amdssopdigetoyland giyeohgfl highr aben is
particularly pre : are organic
and inorganic acﬁﬁ‘{)ggaer“ﬁ?ﬂﬁr}ltj'zﬁé%gﬁes%s%h?eéorﬂg'np]#p%ceéqérﬂﬂf’?ﬁ%pﬁ| d and
citrates of sodium or potassium phosphoric acid and phosphates of sodi um
and of potassium The conbination citric 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 aforenmentioned additives are generally between 0.01%
and 2 0%vv/v nmore preferably between 0 05%and 1. 0%vv/v reI atlve to the

o M



| ngr edi ent ni ni num naxi num Par acetanol 2.0 4.0 PEG 6000 15.0 20.0 Xanthan
gum 0.3 0.5 dycerol 8.0 12.0 Sorbitol 8.0 12.0 Xylitol 4.0 6.0 Sucral ose
0.08 0.12 Buffering system0.50 1.00
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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 abl e sugar-free liquid excipient for the adm nistration of active
principles of unpleasant taste conprising an aqueous vehicle, a
sol ubi | i zi ngoagekecsONt ai Nni ng pol yet hyl ene gl ycol, a thp@ElaaRhPRBeReENt
contai ni ng xanthan gum and a sweeteni ng system contai ning sucral ose and a
m xture of polyols that includes glycerol, sorbitol and xylitol in an
anount between approx. 15% and 35% w v relative to the total volune. of said
pharmaceutical fornul ation. The activesprinciples of unpleasant taste
that can be adm ni stered advantageously in dissolved formin the
pharmaceutical Iy acceptable |iquid excipient of the present invention are
active princi pl e&e%ﬁ'a@émﬂ&ahﬁb%ﬂ%hbh'o?tr%r;%' tm%ﬁsm hés% n9 hydr ogen
bfnds for exanple the hydroxyl group, the ¢ roug he am no
gtoup. I n parti caregllenkapdipaéieile ggreﬁeblsml,ete@htyb@oma@ra [?rf-olth?n ting
exanpl es, 'bumo §htadh avédmﬁmleyﬂgpg (?Bmé dﬁﬁ@b&rabeﬁmdpseudoephed“ ne

hydrochl ori de, rine hydroch enhydram ne hydrochl ori de,
guai f enesi n, dext r Eﬁgﬁ%ﬁemﬁwﬂrﬁ%ﬁﬂ?ﬁi beirTeserd I'fb’ieph%rﬁ*%tﬁﬁ feapupeat e,
br onpheni ram ne %&ﬁg&.@ phtaﬁhéﬁaﬁeémsrmulgtr&{e&ﬂaﬁm %rnomébugs&ﬁﬁérpw oride,

anbroxol hydrochl ori but anol sul phate, anoxicillin, anpicll
cloxacillin, fl u@ﬁ@ﬁﬁtﬁ”ﬂqliﬁﬁdé@bﬁ% @gent catRiniog el vedyieesglyedr 2 of . The

phar maceut i cal | Y tieRiiged et saInig Smthdrigtied, Q%Fé E!N@Ql%n g sg/E?errPr esent

invention, in at |east "one of its aspects,” can nore of the
preferred char acfetPEiNGscHIgEs anda Mxewe 6U39|¥/°|$ H}C @M‘éﬁfﬁ‘aéémtpbal

formul ation of thgRg Rglﬂélﬂﬁbn'dﬂf{&ﬂﬁ befiveen apphék. f18b4 Svd 852,83 TRbARe R €
intended to illustrate the preferred aspects of the invention, though

wi t hout ai mi ng t 8¢ PHl wollumeoisa@r%faﬁm@ﬁﬁwc(@bfqrwutawenart will be able to

make various changgsg E@@ndaésﬁpw tHy ﬂS'reEE'ﬁ’t iSviritioh r&thtdshg ol nvention and wit hin
the scope of the clains. EXA Formul ations 1 and 2 were prepared by

m xi ng the armunPEar(BrfaquBC%'drﬁ?Sﬁ@ﬁP@ syggf-Eqeiliquidipxcipiant aGithey Tabl e 1

accor di ng to theafRldigvdton d?%@ﬁ\féijrfb dples oﬂmﬁné’fs@ﬁ@%@teae%té.hmgr@i hyl
p- hydr oxybenzoate were di em neralized vvater Pea’:éypoﬁo 80C. The

S
Lemperat ure of ! Bl e, s bieinS ABeN Do PoERY e
pot assi um sor bat mlmu'@@%%ﬂn@ﬁﬂaﬁﬂr@idn\l@w ng’ﬁeaﬁcﬁﬂbwéélfeﬂrr@ $Ybtenie resul tant

solution was lowered to then the para ded nd dl sol ved.
The T enper at ur o BPTAITUIGSETI03 6 BT Bh Ol BRID NSNS 9V Gsel SORBAT < ne
ci Ej ric ac:j d, theaﬁ@?{yluﬁi}mlahr@ﬁ@nt@deédﬂleapﬁ)r@el 116 argcll ss«%ltv@/mrélsgmtm?rl nd
sodi um and sucrose or nu i Sucr a ito sorbitol an
gl ycerol for forﬁlﬂtgfql gl eg\eﬁaﬁ&ﬁg@(’ﬁﬂ%%f @Hl%‘éa The flavours and the
xant han gum wer e tmaee&ﬂ@edlohcasadmflfeleewlnt’etnhaﬁlt@deﬁﬁuiardl ssol ved, and

une of 100 M with d neral i zed

werer 4t 250 - exgpenioriataihihbu s iiReBh A o' Hestenraer are al)
expressed in gratre tegh,"sageErs't is intemiddie inctodantll tfe rtoiahmoabsacetiaré@dsr , whi ch
I's expressed in rzglncli ldllsla'céﬁaerldeg ng:c}mmoéy o%ﬂneé:gg%ggcﬁan 36s (lJr ?edla%{nacet am)l 2.4

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 Citric 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 Xantural e75
- 0.4 dycerol - 10.0 Sorbitol - 10.0 Xylitol -
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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 Xanturale75 is the trade nanme of a xanthan gum rmade by CP Kel co
Conmpany, USA (http://ww. cpkel co.con’). EXAMPLE 2 Formul ations 1 and 2

prepared aggghelbisei0 Exanple 1 were subnmitted to a palméobk&s(;lest in
order to verify their acceptability by end users. - Thirty

subj ects were sel ected, aged between twenty and flfty years. The test was
performed by instructing the selected subjects to perceive and assess, with
a score fromO to 3, the relative stinulizto bitterness, tingling, clogging
and viscidity at the tine of admnistration (To), during swallowng (Ti),
i medi ately after swallowing (T2), and five minutes after swallow ng (T3).

The follow ng tot aﬂ’ré&@?l’?sth\@ﬁirqﬁld:@r{ ?Ha@é@tfé:a fIrmbRG n%ﬁﬁ\ieg%se total score

of the individual stinu resultin romthe sum cores obtai ned at
To, Ti, T2 and T®vention includes an amount of polyethylene egcoI greater than 10%

w/v, and more preferably greater than 15% w/v relative to the total
volume of said pharmaceutical formulation. Typically, the optimum
amount of polyethylehe 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 were anal ysed with the WI coxon signed-rank statistical nethod. TABLE
2 Formulation 1 2 Value of p Bitterness 3.47 3.27 n.d. Tingling 1.20 1.37

n.d. O oggwathodooddsss- 87 =0.07 Viscidity 2.47 4.33 <0. 0pcr/PbRbddshios al
anal ysis showed: 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 (nmean 2=4.33 vs. nean 1-2.47); and
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30% w/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% wi/v of sorbitol, and from 3% to 7% wi/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 stency of the product (nmean 2=3.87 vs. nmean 1=2.73). - 14 - The
values relating to the sensation of viscidity and consi stency, despite the

presence ofw@xdihosleni Nng agent such as xanthan gum for peggphd@bidishPr oduct
viscosity and consistency, were only slightly I ess pleasant in fornul ation

2, and were still considered acceptable. For the other stimuli anal ysed
(bitterness and tingling) and for the sumtotal of the stimuli,
statistically significant differences werge not found between the two
Syrups. The sel ected subjects were interviewed and were asked to nmake an
overal |l assessnent of the product (unacceptable, acceptable, good,

excellent), as Vi8S tRredtfnd fidyfeoiotdbeintRbEbaR! 4fd mBHiPdAraddral | o

(yes, no). The | ow ng Tab umrari ze t re ts obtai ned,
whi ch wer e anal yis®@ripularyoreferietar stati stical method. Al the values are

et "Unacc A BAAR SRRSO b Ee |
dri nk wat er base buffer systems, for example, citric acid and citrates of sodium or
potassium, phosphoric acid and phosphates of sodium 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
assessnment expressed by the subjects for the two syrups, no statistically
significant differences were found. EXAVPLE 3 Formul ati on 2 of the

present i nygdoidlodses subnmitted to an assessnment of st gbiikpiododeisoyar i ous
conditions of tenperature and relative humdity. The results are sumari zed

in the following Table 5 WD 2010/ 040652PCT/ EP2009/ 062501 - 16 - TABLE 5
Ti me Appearance pH Viscosity (cP) Paracet anol
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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,



(Yo of theoretical) Start Viscous, opal escent, colourless solution 5.18 76°
100. 4% 25C60% RH 1 nonth Conplies 5.20 77 99.7 6 nonths Conplies 5.20 77
101.1 30C 65% RH 1 nonth Conplies 5.21 82 99.7 6 nonths Conplies, with very
slight yellow ng 5.21

WO 2010/040652 PCT/EP2009/062501
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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 yellowing 5.21 82 99.7 6
nont hs Conplies, wth slight yellowng 5.17 75 99.7 50C 75% RH 1 nonth
Complies, with slight yellowing 5.20 82 99.7 The data in Table 5
denonstrated the stability of fornmulation 2 of the present invention even
in the msﬁ&,&ﬁ&%g&& storage conditions. EXAMPLE 4 F@m}#&,&%{,@ose of
determ ning the best sweetening system the follow ng tornmulations were
prepared and tested, varying the nunber and the anobunts of the conponents
of the system Forrmul ations 3 to 10 were prepared by m xi ng the amounts
of the conponents shown in the follow ngyolable 6 by the sanme procedure as
in Exanple 1. The anmounts of the conponents in Table 6 are all expressed in
grans (g), apart fromthe anount of demi neralized water, which is expressed

in mililitres (Mphe a9 EBARDREN TR BRY 8258 exprdsbed in
grams (g), apart from the amount of demineralized water, which is
expressed in millilitres (ml).

TABLE 1
Composition 1 2
Paracetamol 24 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 - 01
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.



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 16.0

WO 2010/040652 PCT/EP2009/062501
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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 (T1), immediately after swallowing (T2), and five minutes
after swallowing (Ts). The following total scores were calculated for
each subject:

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

scores obtained at To, T4, T2 and Ts.

e total 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:

* 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

¢ 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 Citric acid 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 Sodiumcitrate
0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 Potassium sorbate 0.18 0.18 0.18
0.18 0.18 0.18 0.18

WO 2010/040652 PCT/EP2009/062501
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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 Met hyl
75 0.4 0.4 0.4 0.40.40.40.40.4 dycerol

Xant ur al

p- hydr oxybenzoate 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13

10 10 10 7 14 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



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 0.075

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).



0.2 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 water q.s.
100 Forrmul ation 8 was i medi ately found to be unsuitabl e because
~storage at 4C led to formation of a crystallizate, on account of the
excessi ve awmoun/iowbst he conponents of the sweetening SysiTaPeo0b@s23l ati ons
3-7 and 9-10 were submtted to the sanme palatability test described in
Exanple 2, limted to the test for bitterness (the variations of the
conponents of the sweetening systemhave no effect on the tests for
tingling, clogging and viscidity). The vaVues obtained with formulations 1
and 2 are al so shown for conparison. The nean val ues obtained are presented
in the followi ng Table 7. TABLE 7 Conposition

TABLE 6

Composition 3 4 5 6 7 8 9 10
Paracetamol 24 | 24 24 | 24 24 | 24 24 2.4
PEG 6000 16.0 | 16.0 | 16.0 | 16.0 | 16.0 | 16.0 | 16.0 | 16.0
Citric acid 0.25 | 0.25 | 0.25 | 0.25 [ 0.25 [ 0.25 | 0.25 [ 0.25
Sodium citrate 0.51 1 051 051 | 051 [051]051] 051 | 0.51
Potassium sorbate 0.18 1 0.18 | 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 | 04 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 - 005| 0.2 ]0.075| 0.2
Strawberry flavour 012 | 012 [ 012 | 0.12 ] 0.12 ] 0.12 ] 0.12 | 0.12
Mandarin flavour 024 | 024 1 024 | 0.24 1024 [ 0.24 | 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 35133 (9319291198 |44 | 35| 3.8




1234567910 Bitterness 3.53.39.39,29.19.84.4353.8 - 18 -
Formul ations 3 to 6 all proved to be very negative in the bitterness test,
owi ng to absence of one of the four conponents of the sweetening system
(sucral ose, glycerol, sorbitol or xylitol). Formulation 7 was found to be
only just =marmpi/@oése, owi ng to the m ni nrum content of ach/Eptosbesmaonponent s
of the sweetening system Conpositions 9 and 10 were found to be conparabl e
with the values obtained for forrmulations 1 and 2. The data in Tables 6
and 7 confirnmed that only the sugar-free pharnaceutical fornulations of the
present invention, wth simultaneous pret&nce of the four conponents of the
sweet ening systemin the appropriate anounts, have good palatability,
conparable with the sucrose-based forrmulations. - 19 - CLAI M5 1.
Sugar-free liquid pharmaceutical fornulation conprising an aqueous sol ution

£ hi bken ngagent - CHPLIAHPHY AR FOUTH G tFi neRabIh g Blpatish: cont ai ni ng
sucral ose and a tgstxbwing tofabpehowdafSorfémﬂtr@e foun golbpReNts of treosvddtetingnd
o by Bl el MR ARRER o UAAT oPmutalod 7 Aok 1o he

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.



2. Pharmaceutical formulation according to Claim1l, characterized in that
said solubilizing agent is a polyethylene glycol with a nol ecul ar wei ght
greater than 1,000, present in an anmount greater than 10% w v relative to
the total volume of said pharmaceutical fornulation. 3. Pharmaceuti cal
fornul ati onwaceionsisseg to Claim 2, characterized in thatpcaardo®@é296ui | 1 zi ng
agent is a polyethylene glycol with a nol ecul ar wei ght between 3,000 and
8,000, present in an anmount between 15% and 20% w v relative to the total
vol ume of said pharmaceutical formulation. 4. Pharmaceutical fornulation
according to any one of the preceding ctdBrs, characterized in that said
t hi ckeni ng agent is a xanthan gum present in an anount between 0. 1% and
2.0%wWv relative to the total volunme of said pharmaceutical formnulation.
5. Pharmaceutical fornulation according to Claim4, characterized in that
sai d thickening agent is XANTURAL(r)75. 6. Pharmaceutical fornulation
according to any one of the preceding , Characterized in that said

sweet eni ng syst em i Beddtdae IRjuiEpRaiacelitical fraul 258 cBriprsipg dh 05% and 0. 5%
wv relative to the total volune of sajd H)harﬁeutlcal formylation. - 20

- 7. Pharmaceut i cal 345PHE SQL1IgM OLeIEPERAY! 1B SAHYIFAG 2agentqoataiRiBg edi ng
clai ms, characteri zsglyéthylehalysal, d tisickeatimnagentepataining Retthgegusai d m xture

of polyols in an anpupt between 20% and .30% w v rel atrlé%e t.o the total

vol une of sai d phar?RtVEEENNGHYRENLEPURINING SUSFRIPSRAME MiXre 8F nul at i on
according to C ai mpolysisaomaingig gigcerol sbivitbl sed gyligoMaeh estangmaistt em i ncl udes

said mxture of polygls in an ampunt f n _22% and 28% wyVv relative to
the total vol une ofg‘%mean 69%@%&@&%”&1%% %?‘Hﬂ%ai’c"iegﬂ%@o %Hawﬂfc‘éﬁti cal
formul ati on accor di suid pharamgceatieal dbrmiungtiopt ecedi ng cl ai ns, characteri zed in
t hat said sweet egi system.c rises from7%¢tao.14% w.v _of qlycerol, from
7%t o 14%w v of 25 ot BTECOUGAl A PIATSRACEoRig P I3 Ly tharefte st ve 1o ¢ he
total volume of saittapseid seiuelizingagehbisrapelyétbyiend glycBhaithmacealédutar

fornul ation according. any ane he precedi ng cl ai ns haracterized in
Lhat sai d phas macoubpieafobRen ik, had HnkiTi itah Bthobnllbis N fite,
pharmaceuti cal | y acelpehlive tatheitofaleclameatfsad ghapmatdicgl forpulationr i si ng
preservatives, aRtigxil , i) i Lizer ol arants and
Pl avour i ngs. 11 SprojaEseRea B At A28 ey e B Etafithel
characterized i n t hihtt said dolobéicimgeagent isa polyetbglepe glyicel wittda hialecular pr esent
in an anount betweeq.: e o4 | atlve. I | ume of

sai d pharmaceuti caﬁ”?'gpnu‘?t?é’%ggR?Ooﬁzgnwlﬁqgéﬁfgéﬁnﬁéi n%%?%%%"@%gaccordi ng
to any one of the pta6and2)% wai rebativehathectotal iveleidnd of saitht sai d

phar maceutical for %ﬁHaggut&%mrr}nﬁﬁﬁoﬁ he ingredients of the follow ng table
i n anounts between e mni numvalue and the maxi mum val ue expressed as a

percent age w v rél aPharevaceutidad farotutdtion @lcoonsing tosamiydbnerad tmaapregediog |
Forimil atjon: - 21 ciabRIERsentzgl N HHISIEH SRR R GAR 1A RhnRaglin® PEC
present in an amount between 0.1% and 2.0% w/v relative to the
total volume of said pharmaceutical formulation.
5. Pharmaceutical formulation according to Claim 4, characterized in
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.
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sugar-free liquid excipient for the adm nistration of active principles of
unpl easant wioewio4el2pri Si ng an aqueous vehicl e, a sol ubct/Eriongneaspent

cont ai ni ng pol yethyl ene glycol, a thickening agent containing xant han gum
and a sweeteni ng system contai ni ng sucral ose and a m xture of polyols
containing glycerol, sorbitol and xylitol in a total anobunt between approx.
15% and 35% wW v relative to the total vd®dQne of said pharnmaceuti cal

formul ation. 14. Liquid excipient according to Caim 13, characterized in
that said solubilizing agent has the characteristics according to either of

G ainms 2 and 3. 7. Pharmaceutical formulation according to any one of the preceding
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% wiv of glycerol, from 7% to 14% w/v of sorbitol, and
from 3% to 7% wi/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 Clainms 4 and 5. 16. Liquid excipient according to any one of Clainms 13
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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

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% wi/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.
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17. Liquid excipient according to any one of Claims 13 to 16,

18.

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.

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




