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population are different than those of other adults. Another category of individuals needing an
alternative drug delivery form are patients with chronic dosage regimens. Repeated dosing of
tablets or pills may become problematic for patients having a need for daily dosage regimens.

Thus, an alternative dosage form is needed for a variety of patient populations.

25 Pediatric patients have difficulty swallowing until they reach the age of about 10-16 years
old. Younger pediatric patients generally take either chewable tablets, crush and mix regular
tablets with food/juice, or take a liquid dosage form. Chewable tablets, generally a good dosage
form, do not always sufficiently mask the taste of the active agent. Crushing and mixing regular
tablets with food or juice is time-consuming, messy, and not always practical. The difficulty of

30 liquid dosage forms, e.g., syrups, is that they are bulky, do not always taste good, and can be
unstable as compared to a solid dosage form, such as a tablet. A practical and new dosage form

would be of value for these patients.
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The difficulties surrounding the formulation of water sensitive therapeutic agents are well
known. Generally, the contacting of moisture or water adversely affects one or more chemical
properties or functionality of the agent that are at least in part important to the agent’s
30 therapeutic efficacy. For example, aspirin (acetylsalicylic acid) is probably the most widely used
drug in the world, but its sensitivity to water and concomitant ester hydrolysis has limited the
manner in which aspirin may be administered to a patient. The hydrolysis of acetylsalicylic acid

in the presence of water to salicylic acid and acetic acid occurs relatively quickly. Several other
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25 plasticizer. Vachon and Nairn (J. Microencapsulation, 14(3), 281-301, 1997) describe the

preparation of some aspirin microspheres prepared from certain acrylic polymers in non-aqueous

solution as well as aspirin release from the microspheres over a 24 hour period.

Others have suggested the use of matrices for therapeutic agent delivery. For example,
Malmsten (Soft Matter 2, 760-769, 2000) generally discloses the use of soft drug delivery

30 systems including polymer and/or polysaccharide gels to provide patients with therapeutics.

Harel (US 2008/0044481) discloses certain microbeads containing oil-associated

biologically active compounds and methods for their manufacture and use. The microbeads



cal cium and zinc counterions. Kedzierewicz et al.(Int. J.
Phar maceutics, 178, 129-136 1999) disclosed the preparation and rel ease of
a hydr ophwbi2e12/0satier stabl e therapeutic agent, propranolpolr/usgannsisseri de,

from ceh Bﬁét%f Q%Huﬁg: c%e g4 nanog ﬁ‘é c&) ﬁ‘{ﬂer%lnd eﬁll&?slﬁeﬂv%ﬁ é % Jcigsogfa?ecdl osed

solid or sem-so e active agent dosage torns
conpr i $idlggiailly etist c@rﬂpoﬁlﬁl@@ﬁ@écﬂdﬁduhatrﬂatﬁﬁbf IReapdnpolompposi ti on and at
| east one gel form ng substance which exhibits gelation sufficient to

retain excesSonite éEhﬂ@péaﬁheJ $BArinthcOiitics @Al BisPhhtmAelddsig3, boy-nv1 THescpsantied
COFYpOSI tion i s sai to require at | east one active agent of certaln

parti cltie %qnﬁr@ll@ﬂhfﬁl%tse P%%P?ﬁlaléﬁlél thign gl eellast ovnt beade basgd Poraseaindprndtlatidsoci at ed
wdh the, rtgrgg chlg ?ap%ﬁﬁ Xget i -m% gre%é)rf %%r? a Ig%ilﬁla? ﬁﬁ{?t‘h% edl y have

n
t he advan geo mnis i Oh - CGhDI ne I'SSO ion of the

act i ve cagaimi aﬁd)hhemlnger&dlm ni stration. Attenpts to elinminate
hydrol ysis of water sensitive therapeutic agents by nerely enpl oyi ng

non- aqueous Hddgitrettic A8 M€ink VePark@bdiices 782 91el6 Yadoh distiskdede pHpaRsisn For
exanpl e, Burghart (US 6,306, 843) nenti oned certain prior art stable

acetyl sail nrfd?asr: of abyedroghilig: wesasstatle fopiren it et |pé@nrmyolddwémcab1r@en%ﬂmaqueous

organlc sueh as e.g., propylene glycol, ethyl alcohol, glycerin or
pol yet hy'ﬁ‘%i1 ‘If u#%e%ﬁﬁat wer e prepared in an attenpt to avoid hydrol ysi s

loeas o sﬁ@ﬁg@w% GRS o saiTaabae s Bhe b R SO sk AropaBlt 1give
el i ni nabet-dobinl!femREIn frids 20 060 RAAS) arli g 5tk QSR 87 RIMHRABAAME at least

suspensions of drug delivery 25systens that conprise beads containing water
sol ubl end lgalgfgrrnmatsubs’c@cwdn@dewhm wlmnéuffmené@pramleemessc@mlr iolthe prjid or

rel ease of sélgﬁg latglhéo}lms%lg ent C{;Ilfll os1t10n 1sT%1%rti§_b?qulre a?ﬁ&&?i):flg%g&v ag\f/:R S ion

medi um™Th 40N pr odu bec ug a6l

syst engeft@p@attRM yizd@dent aealsmig s&ff@ée}‘ stiblﬁﬁér ailqeed dieordis g idi@Rith $hecmaffateﬂed
in the dispersed phase and any functional coatings remain intact. These

cbhposiaf T%Ua@ agedhi dhess detnss rfﬁ)@@ repotel)y bavgitkpetheanepRagasy AOMBHSEARY an
I on- ex%ﬁf’mgﬁd%{ﬂ ﬂaélddcﬁ%ghﬁfaﬁ%k% a%PU%{i%e%'t pﬂlo@mgg‘@c{nﬁﬁﬂfsg%b&a' |y acceptable
e yt IC

i on- exc ange natri a water-so ctr ug associated with

t he ion- excg% tl‘lX V\/%ere I)Og ace c e of the.ion-exchange
ot ri X RSB e BBl Pl B BB gt NS Y

el ectr Qh},pucbﬁngiﬁ@igac@mdu@h@ﬁﬂs & ®GivEQlvehictes haoheblveth hanWdrmJ:&@le Fdr enBigiat
excipient; and (b di spersion medi um Livney (2011/0038942) di scl oses

cert ai IB‘%&*M%G%@ )F’96 84 HpmentionadhesripEorGRt seiiopertylpalicslic axid roltiansig
ib%} a- | %ﬁ&&%&ﬁ%&ﬂahg} a%gta%leol%nyftﬁg&ﬁa&ggﬁc WEILERs 1R ok AN e gMﬂc%ﬁl, e%}hUt ed

alcohol, glycerin or polyethylene glycol, that were prepared in an attempt to avoid hydrolysis of
water sensitive compounds. He reported that even in these solvents, traces of moisture and

accompanying de-esterification cannot be fully eliminated.

Hollenbeck (US 2006/0134148) discloses certain aqueous suspensions of drug delivery
25 systems that comprise beads containing water soluble drugs that are coated with a material
capable of controlling release of the highly soluble drug and immersed in an aqueous dispersion
medium. In addition, products utilizing the Hollenbeck drug delivery systems reportedly have a
long shelf life since the drug remains confined in the dispersed phase and any functional coatings

remain intact. These compositions are said to comprise:

30 (a) a dispersed phase comprising an ion-exchange matrix drug complex comprising a
pharmaceutically acceptable ion-exchange matrix and a water-soluble electrolytic drug

associated with the ion-exchange matrix, wherein the surface charge of the ion-exchange matrix
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Previous liquid formulations, including for example, nanosol formulations may require a
solvent to initially solubilize poorly soluble therapeutic agent in the matrix only to evaporate it
subsequently. Alternatively the pH of of the matrix is adjusted to better dissolve the therapeutic.

25 Such solubilization of an active agent is disclosed as undesirable, as solubilization may affect the
various properties of the active agent, such as the solidification state of the active agent (i.e.,
whether the active agent is in an amorphous or crystalline form), stability of the active agent in
the aqueous state, how much of the active agent has returned to the solid state, etc. See McGurk
et al., US 7,713,551. Moreover, solubilization of an active agent can change the active agent's

30 pharmacological and pharmacokinetic characteristics.

Another drawback to certain of these formulation systems is that they does not retain

excess water, which is essential for effective redispersability, and hence any dosage forms
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Polymer used as Characterization Services Size complexes in various drug delivery systems,’

submitted March 01, 2008 to Pharminfo.net.
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30 deacetylation of aspirin in aqueous solution.” (See Tee and Takasaki at page 3540). Thus, in

some situations, while one or more properties such as bioavailability may be improved through

the use of cyclodextrin complexes alone, others such as shelf stability, efficacy, and/or the
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allow manufacturers to provide pre-formed drug:cyclodextrin complexes into a dosage form
without the necessity that the complex be isolated and purified are also desirable. The present

invention is directed to these and other important ends.

SUMMARY OF THE INVENTION

25 Accordingly, the present invention is directed, in part, to water stable pharmaceutical
compositions comprising a therapeutic agent; and an off-flavor masking agent; in a

pharmaceutically acceptable matrix.

In other embodiments, the present invention is directed to liquid form oral
pharmaceutical compositions comprising a water stable pharmaceutical composition, and a
30 pharmaceutically acceptable aqueous liquid medium, wherein said water stable pharmaceutical
composition comprises a therapeutic agent and an off-flavor masking agent in a

pharmaceutically acceptable matrix.
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nut r i t icompbsigoppind mephtsnacenticallyecceptabbdiquentssliquidhmeguesent i nvention i s
directed to liquid formoral 5pharnaceutical conpositions having
commer ci al | ywirede fHeabter sitat phdrhfaeeuuasl ughsisibelcbmbiife o therapelgicigamdndy t he
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conpos |C5h1%8§'1t18‘1[1"s, comprising:

a water stable pharmaceutical composition;
optionally mineral or non-mineral nutritional supplements; and
20 a pharmaceutically acceptable aqueous liquid medium;

wherein said water stable pharmaceutical composition comprises a therapeutic agent and

an off-flavor masking agent in a water stable pharmaceutically acceptable matrix; and
wherein the aqueous liquid medium comprises an isotonic solution.

In some embodiments, the present invention is directed to methods of prophylaxis and/or
25 treatment of a disease, disorder, condition, or symptoms thereof, comprising administering to a
patient in need thereof a liquid form oral pharmaceutical composition comprising a water stable
pharmaceutical composition, and a pharmaceutically acceptable aqueous liquid medium, wherein
said water stable pharmaceutical composition comprises a therapeutic agent and an off-flavor
masking agent in a pharmaceutically acceptable matrix. In certain preferred embodiments, the

30 present invention is directed, in part, to such methods of prophylaxis and/or treatment as
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Fig. 2 shows a graph comparing the stability of ASA in a gellan/BCD formulation of the

present invention to that of ASA in water.

Fig. 3 is an HPLC chromatogram depicting the stability of ASA in an alginate

formulation containing ASA (equivalent to 64 weeks at 20°C storage).

25 Fig. 4 shows a graph providing the stability of ASA in a Gellan-BCD composition of the

present invention system stored under accelerated storage conditions for 40 days at 55°C.

Fig. 5 show a graph depicting the release of ASA from a BCD/gellan bead composition of

the present invention in a Simulated Gastric Release Study.

Fig. 6a show HPLC Chromatogram showing ibuprofen stability after 21 days of 55 °C
30 storage in Gellan-HPBCD formulation. The initial chromatogram is an analysis of an ketoprofen

internal standard and ibuprofen standard; the middle chromatogram gives an analytical

10



Fig. 9 depicts three HPLC chromat ograns showi ng ASA instability in
distilled water 10 after 3 weeks at 45 C. The initial chromatogramis an
anal ysi s wb 2ar2/08847st andard t he m ddl e chronmat ogram gi vesTas2@anabsissé cal

i ndi catj il et ! it ). | t. l, r

chr orrail%(g?%%ﬁli Otsfrg%nﬁabﬁgqyydg itﬂ}éupg%fe@ﬁ?%hfrﬁh? yé et%)lflh akgf% &? -lfe%gﬁ%ﬂﬁoc 3&;}% 86 %I ex
i n di stihvenéienwat er. DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS

As enpl oyed above and throughout the disclosure of the present invention,
the fol | owi g JoH ieaaphWRbRsfy 1é BEbilB6f iblstofaligd.GaRAHPHED upapbstansk t o
have the foll ow ng meani ngs. As used herein, the term"water stable"
r ef er s thoprespat ghyentienstered andesmseslergted stpspge copgitionk, or conposition, in the
presence of water, to retain substantially all of the necessary

t h'er apeut i ¢ FigHeiviagaiphashdivorg thhyebidiay ofrceparinémen tith aGellen-EF6 $hoinapasdioni t h

sai d conpound ent trix, or c osition pri.ar to its contact with
vat er . AWRHPIFISgAPEC R n LS HNdRE helaaed s ShRIPRY © 20" substantial Iy al "
refers to at |east about 75% preferably 80, nore preferabl still nore
preferably Er"eg- 88 hﬁwmgeﬁhamabl %94 ‘éa\Pé‘_?f‘eﬁﬁP%luB‘rl_élfaqu%@Iﬂg}éi@)géDw th at
| east %Q&F&Bsiﬁgr?/%ftfhggp%éﬁ_iﬂ%%%ﬁ@{deﬂ&@?&éc'eﬁ%at@@ﬁ%%@%&%ﬂ%ﬁs.h t he conpound,

agent, matrix, o nposition prior to its contact th water. For exanpl e,
a water stakj - L |1 NS A [

composi 1 on e SR T RRANPE. AR e hERhEISA RaBpRIPHRERL a

proper taftes3 wasld @ 3510s Theeniehf @coivepassisassadlysit efdanwASA anelant thawiiddlef t he
wat er stabl e pharnmaceutical conpositiaon's conponents, especially those of

the t hEPHPRULTRMAGERED ainélyg'&@ﬁ_é@ iFfttioR|at yher Satality e Aart BY i HEdoHpodICt 1EH" s
cont actohWnhdlo@madHe iy OBy P lan WEA BRIARLILUEN AR Gn BRANERG S cal

conposition. used” herein, e under st oo y

persons of ordinary skill in the art and will 30vary to sone extent on the

cont extDERARKEDDESCRIPTERY. OF AILLASTR AFEVE FABODKMBNTSr m whi ch are not
WD 2012/ 037117PCT/ US2011/ 051386 cl ear to persons of ordinary skill in the
art given t he aaplded abome winl dioughoutsheidisdosuralod the'presicht inperonuthe follpriog or

] 0% of th ti . As d i t 1. " t
Chher v o,y fdiced SO bt Sudipdrod B Rl SomeatieSver a
period of time with a conmpound ggent e?r conposjtion, or functionality

within the SYOREONFE B  WrCETAYE ST ‘?réFRthFéﬁléjIW g a cempuid; agsHb Maéti cal

or t hero?@&&lﬁ)@?]:?ticﬂ{, PR teesr%cef W&t&@ﬂﬁx‘ehatiﬁ/ sub%&htiﬁﬁ)aﬂ%ﬁh&ﬁ&%"s ¥y ﬁf'ékﬂp%ﬁ(ﬁié, ¢

acid (aspir Is a sensitive therapeutlc "agent ose acetyl group is
susceptchbtheat smd/@gdiysion propentiaseth &rweaye essoaiaed widdsaod cdmpreind segedt, imatex, or

dependent on .the .condjtions, such as _t.he tenperature to which the water and
ConpountmPB-on PHSER P RASERE Bl SOt sty FSRERRS: per | od
of t i MeguRERtiAMNall SrefPOMLA 1M 4dut 75%, preferably 80, more preferably 83, still more
preferably 90, yet more preferably 95, even more preferably 97, with at least about 99% of those
necessary properties associated with the compound, agent, matrix, or composition prior to its
contact with water. For example, a water stable pharmaceutical composition refers to a
pharmaceutical composition wherein the integrity of the chemical and/or physical properties, and
25 thus the effectiveness associated with one or more of the water stable pharmaceutical
composition’s components, especially those of the therapeutic agent, is substantially retained
after the composition’s contact with an aqueous solution for use in delivering the pharmaceutical

composition.

As used herein, "about" will be understood by persons of ordinary skill in the art and will

30 vary to some extent on the context in which it is used. If there are uses of the term which are not
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10salicylic acid by contacting with water. The therapeutic and/ or chem cal
properties of acetylsalicylic acid are known to be different than those of
t he wat erwoeartddon7pr oduct salicyclic acid and/ or aceti @Ccaaisdo11/Dbiss6 aspirin
can be ' i1 Lhve ' C j K it t er,,over
time nodi ?* %eéegsoolri:lg Oﬁg}d?r%arrig%ﬁ 1{‘ khé: rﬁé?%gglgtﬁb@%gn@%}?a%g% S\(é%’l gBérﬁgpg{ﬂtl i es of
t he asphdaniup tdPAS od sEAuNEI%bthetpagticueir @riheat st abl e conposition” refers to
a conposition wherein substantially all of the therapeutic agent remains in
the matrix, mrebehaelny tgabmikiexXsabiilieref@t &f the bBiireoPRALRS Bhisicaal
conposi tions, and wherein the integrity of the chenical and/or physical
pr oper cpBECt eyigta peried efifEme itk @dopweesd agerfoel eommgsifionhordhectipnahiyrveithin thehe

er I ceut | - ithon' s C Cl hose of
bt nap BBald 4B R g oL AERRS 449} e BRRACE! B BR R Betior ton' s
cont actfumdtionalit@ aFordrd@ipls, atakt salityliodcid (dspiripaBtaensttzahbicine et fiofng@nt
CGellan natrices are described on the web as heat stable under UHT and HTST
pr oces SYIR§E 3eshd i & PHnis sussertide feisgaionasith yaterans BaRskiod of Hmegsaid Yiise 2007. As
us .ed. h%reg dentd (rhethE ‘?:Sﬂai;i'i&%, Gk %é ¥mBEGRRL ?tp\livﬁicﬁ rﬂ?é \rvat.lsf étﬁic oahd (é. s the
ability a comercial product conprising a conposition of the present
i nvent iagmirihp apaner nospadifien dro eRpsathsOaat 4 pdricdedtiatahspirin of coagtrtadao

t herapeutic agent for a perjod of at |east about mont hs under .t ypi cal

SHE1 | Selvligattdaopishet W&b&?ﬁer2§%é)tl}erﬂ?‘3€f1%P%%P&‘QEP“‘F%QEQP‘*&%&{ 9 nont hs,
mor e prgderaid Yicakidl #aRMovAPRMe diffeRMAS thoSO BPAS Wat@N8acidh rédiRl Gakldic
exposed t0 oven storage tenperatures of 55 C and sanples routinely taken to

ascert acud aadtdnpedivoicdl. | Bwelaspfinsambe bdid Yo Bowatar eenyitivabeeypbd ¢s emitattiog evith
time. A general. di scgfssi on of she% Iﬂ&fe apd rcgl athed.arllal(i\i)g cal ¢

30pr oc SHUP ST WF BRTHIGSPIERE Mt Pifg BeERsyt pPadRceae! PrOperE® ohfevar k
Sewal d agpiginJon De Vries of Medallions Laboratories, Mnneapolis, M\,

i ncl udi ng sections on the kinetics of shelf-life testing and the concept of

Q9. ProcedyEiedaseld BRdefhefat Rabte icB&pésiQ)ﬁ)’ @fer@to%é&nﬂb’%ﬁ%n?v@;e?éhi nat e
shelf storage stability under nore typical shelf storage conditions (20 C).

WO 201230beatixiipai/oigeohdrapsig @gent remaindsn the exthtifve rpe¢farabiyhgel meutmn OigibE ‘Watesf er s
toath i mensi onal hydr.ophyl | i c, net wor k havi ng,,chem cal or physi cal
AR O L D i ST T R S T R T G
aqUeOUr &Rl @GhRthud IhyictetiGabs asasifel WIRdndSr @bk ofakewhydiabied and thus
contain sone anount of water incorporated within them Non-limting

exanpl @haghacewecaherrapasifiomperneracrisuiseecigbathats o the thgeapentdt #8gnt.6h i ncl ude
ysa i : | e LN ) I lestran,

e S8 R R Lo BRI St LRI BB RS EL Ay

xyl ogl paseyrizeoh cosditienl tGslan maaiets hieddstikiged on@ré wieb ac iés etadle wdider gHITI i ng

agents" typically refer to the same macronol ecules, al beit in the absence

of wat @hd SFTSTr prapeseigeceiiionsoreeirdwacar!/ g @wnBseks prdt BSBOY £ or m gel s

in the presence of water and either certain ions or a variation in the pH

of 10t he aqueoissd serei, thgrferm “commercially acceptable shelf life” refers to the ability of a

commercial product comprising a composition of the present invention to remain stable to

25 substantial degradation of active therapeutic agent for a period of at least about 6 months under
typical shelf storage conditions (about 20 °C), preferably at least about 9 months, more
preferably at least about 12 months. Compositions were typically exposed to oven storage
temperatures of 55 °C and samples routinely taken to ascertain a threshold level of stability for
acetylsalicylic acid over time. A general discussion of shelf life and related analytical

30 procedures is found in the article “Food Product Shelf Life” by Mark Sewald and Jon De Vries
of Medallions Laboratories, Minneapolis, MN, including sections on the kinetics of shelf-life
testing and the concept of Qo. Procedures described therein using a Qo of 2 were used to

estimate shelf storage stability under more typical shelf storage conditions (20 °C).
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As used herein, the term™"ion specific gel"” refers to any gelling agent
that is capable of gel formation initiated by dival ent cations, and/or

gel | ati orwoeverisaii7i n the presence of npnoval ent cati on®CTNSRe10N3Bé Ng
exanpl es i nc n hj 40

used herein, A qﬁgd ? J(%Irglrrﬁ jf'jHr(ra’g[(r"rmri;o IS%Z%F (?gﬁ%éeﬁn&meﬁ gf‘%%ﬁ@%ﬂﬁf %%ﬁg\ég
that i &haﬁnabd)@lgfslc@lejros‘sqmmt Saﬂﬂndt‘ﬁlbﬁkls atyedldyf imbitdnalefd ardsundd vak &8t or

cations or combination the . Non-limting exanples include gellan, and
der i varfyes Pege! fluids. Gels;as %ma% é%reﬁleﬁ@mdratt%ﬂeaqdéh% eqayip utic amount of
ol i gosaeehand ora 8fvifiin | nf'J‘ NHTRR o?Yhetﬁlﬁnér% ﬁ@oﬁ’it)le@ Ut S to
about 10 sacch e resi es arrange |nt aring in an encl osed

201 ubulcapatﬁq:)afcgl e&frhrarnen rre:dmietpob}ma@ﬂlalad@uas:h antbrexamelet elgiratacaradeatdmn; at e.

As use herer the ter clodextrip” refers to a cyglic Ii ogl ucosi de
Cont ar HeNGaBal: B g m b pogih 94 Bubor Blstaita it s TasiEr s B
tUbU'a%hﬁ&%ﬁ%n@kh@ﬂﬁerﬁ&ﬁ@&&ﬂﬁmﬂf(ﬁ“gaﬁﬁgaQQM?QHh&ﬂBQeEQE&Hﬁsﬁﬁ@thrate
Typi cal exanpl es include al pha-, beta-, /[ or gammacycl odextrin, or their

deri vatmar:e@nolerulm ﬁkbenesthehbr@ge of @Bfﬂs Olugtefd thdydiation.t Raese eﬁlnprectwreqrapeut ic

agent : ex" ref cal .associ atr

Fher apdliir B S AR e eyhit fedo i STl §RERTL Al T ot or
cl@t hr aheeaduepes LATINEX, wherein the therapeutr c agent acts as the guest

nol ecul e in the encl osed tubul ar space of the cyclodextrin host. As used
herein, the {&(8H hakid GRYEmR“BAKPEIAC el MRGE s kaKGNedInd REnEBAL Rehp e &N
amount of 30t herapeutic agent or off % | avor nmasKing agent refers

i ndepe rgdbfwmytlmrolnatatddelasdwelbmmatls% blyd/vregegi;lratlolmfewmel mrﬂeer pissance of agent

and/ or off-flavor. ectr r ef. abou

or ef or ay AR e By e o AR a B E ko P68 i e g dhv B ou
25% by tneeght WO 2012/037117PCT/U82011/051386 based on the total wei ght of
the therapeutic agent and/or off-flavor maski ng agent being even nore
preferred.  Agused ASreHS &t BEN @hdh ioh RFedif®r F1* ?ef&’s'@@ﬁl?}nééll% RRAT inahis chefbR! s to
at | east about 30% of the therapeutic agent enployed in %he present net hods
and/ or 0d:'@ﬂirfosmtmmneltxamdﬂfyene@wenhondlealswetlmsextcpmblnappeﬂmr@fﬁl Wonabout

35% efer %¥ﬁ§OUH14OW th.at |east about 45% by wei ght based on
the total F’@fﬁ‘P C8f 'n V&Beﬁt we %gent enpl oyed bei ng even nore

preferred. her ei n, "s nti aII" nor e

t han about )essgﬂererngﬂretsrntrré if Az fﬂfﬁiﬂ? %%rag? eﬁﬁ’yﬁfl%sent

et hOdﬁoﬁﬁl@Hf K& WolaBol®) s%&’&faﬂ@@i‘ésfdu@s ar%&%%@ﬁr% %t?iné 1HWh‘?cht hamcrRaut 60%
by wei ght, "nore preferably nore than abou 5% by wei ght

20 tubular space allows reception of a guest molecule to form a clathrate.

As used herein, the term “cyclodextrin” refers to a cyclic oligoglucoside containing about
5 to about 10 glucose residues in which an enclosed tubular space allows reception of a guest
molecule to form a clathrate. Typical examples include alpha-, beta-, and/or gamma-

cyclodextrin, or their derivatives, or mixtures thereof.

25 As used herein, the term “therapeutic agent:cyclodextrin complex™ refers to a physical
association between the therapeutic agent and the cyclodextrin; preferably this takes the form of
a clathrate-type complex, wherein the therapeutic agent acts as the guest molecule in the

enclosed tubular space of the cyclodextrin host.

As used herein, the term “at least a portion”, when taken in the context of an amount of
30 therapeutic agent or off-flavor masking agent refers independently to at least about 5% by weight
of the therapeutic agent and/or off-flavor masking agent respectively, preferably, about 10%,

more preferably about 15%, still more preferably about 20%, with at least about 25% by weight
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even nore preferably nore than about 90% by weight, still nore preferably
nore than about 95% by wei ght, and nost preferably nore than about 99 % by
wei ght ofwohelzsmieund conpl exes with the cycl odextri n. POias203o61386

conj ungg | ' (o j i thi : QL (R term
L e g T
agueousndregidfenenpl oyed in the present nmethods is water, preferably nore

t han about 60% by vol unme, nore preferably nore than about 75% by vol une,
even nore prafieedRbinteaeinh oMU PUI Y ¥Rl 1e8it abbutwoe opihef er abl y
nore than about 95% by vol une, and nost preferably nore than about 99 % by
vol une tefrapayéc agpis soplayed i theipsespiatt raethods and/or compgsitigeseeoresien withibe t er m
"14 qui r S ' rs. t r rei rapeutic
oy LA RIALE . Tho 50 SRy 05038 o AL SR IRERL R
accept aldightdaudaimstheadalumight of the Ashaihechpbeticeident éhgloy&l bBin @eptaanise medi unt
and "aqueous |iquid nediunt each refer to a liquid nmediumconprising a
subst aP§farednount of water on a per unit volume |iquid medi um basis.
Preferably, the aqueous mediumis substantially all water, as defined

herei n. 25Theruspébeict, dhydams “shoanidplbyeall marans thap orothanebe 0y weight ef
form of, t r i I C or t her o

+phar e Ea R AR SR b Rl R RRR ANk S R e B
cooTposipidfensly alettBarfatdu060% dsage gHtomoEe pibfieedbly Miotdthan it 9628 wEighound
medi cal judgnent, are suitable for admnistration to patients w thout
excessieVen Meks RiEteably morg than about §PTehyeiche shib e Psferatlnatorp e abae or
conpl i i i I naf i i {o. By
phar sy SSfeR AR S EnE ek et RAR IR0, B aRR o e Dlpk B L o 1y
accept abhngpletes ivithttheveyctrdex@ini &Vhanysed icéangimgios wethewatsiormarsnedswighiiean somer
pseudoBiBHS MLSI P BT DUBHRIGL aPr BieaRaRy ROl adout S0/ By volume
20812/ 03¢ Ik 736d b 1SR dih Q38R a1 A (1R QYFE RIMRCALARR vtater! PRIRNA] BREE HIh GBOLtY
acceptable forns include salt forms. In other preferable enbodinents the
phar ma®8tt b adlhye anorwgiralerablf moresthimeband @5 % tarmolenereaen swmepretmrably more

stereoisoneric.mxture of the ther tic agent d herein,, the term
L P e EouEo T By Rl bl R RRSHY Wor P et R a S PP ne 1
an ext %feﬁhlyhﬁ@& th&iﬁébo@b@@l%@y%l%@@ﬁtl@faqh&ﬁfsaﬂ&lﬂ&ﬂl@s ®gent per nL of water
at 25C, preferably | ess than about 0.2g, nore preferably | ess than about

0.1g, still AWm{edRERfELHRREN K dBB@HoﬁgQ%m@-rQégs toaEdos ARY BriR Ry | ess
t han about 0.02g, with | ess than about 0.01g per nL of water being even

it e priedrepaued agémdiidengfifalc preferalg ssspeodal, sothgegplemrecattinaty adegptabtlne one( s)
for which a therapeutic agent 10is used, for exanple, the adverse effects
pr oduc &g By < HPS, especially on a tissue or organ system other than the
one sought to be benefited by its admnistration. In the case, for exanple,
of aspirin, AHECE 8FRIM Hledematiaeeus Pedigms ang oy hiapid s dER traEb Pt Pdns
as, gasgquhfa hédibnad ,fsiniglrbfsjuﬁﬁﬂi?ﬁdl WrouEFWRY I 2 ARURRFRRE RAiDmedidRFa0e

unit" refers to physically discrete units suited as unitary dosages for the
basis. Preferably, the aqueous medium is substantially all water, as defined herein.

25 Therapeutic agents should be understood to include the neutral form of the drug and
pharmaceutically acceptable forms thereof. “Pharmaceutically acceptable” refers to those
compounds, materials, compositions, salts and/or dosage forms which, within the scope of sound
medical judgment, are suitable for administration to patients without excessive toxicity,
irritation, allergic response, or other problems or complications commensurate with a reasonable

30 benefit/risk ratio. By "pharmaceutically acceptable forms" thereof is meant any pharmaceutically
acceptable derivative or variation, including stereoisomers, stereoisomer mixtures, enantiomers,

solvates, hydrates, isomorphs, polymorphs, pseudomorphs, salt forms and prodrugs. Preferably
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15particular individual to be treated. Each unit may contain a
predeterm ned quantity of active conpound(s) cal culated to produce the
desired twenapaustiic effect(s) in association with the requiusee1/051386
phar ma it of the
rvent tfhep SR E: e PR ER ol akceBhel Yorh e ABE RAP Rl 1l BR8P 21 i ve
conpoupifejabRightiodén@as theplibaiacttitdadlp et:ktdpcabm‘ et (i)udeq abestaebisemetor and
(b) the limtatjons inherent in the art of corrpoundl ng 20such active
corrpouﬁEf(%‘}‘someﬂC mixpye gEdg hERRGUHC 2248 t er s " preservati ve systent or
‘preservatives” include all preservatives approved for use in food and
beverage conosied hors. thecpimigitedwalwlity iniwaterareten o § thapentgazdtheni cal
preserv c o] o
besﬁzoatdgs sh{ iR rgbt%‘%n%%ﬁ{)?ﬁg?s thil szgﬁ“ 03 gzé)rﬁéc ?ﬁ%rhnel%gélg c%g}entzﬂ%?g% éfg\?%te{’gzs C,

citrat @efbmlyudssrtgaISMuumg ﬁﬁbﬁerlﬁéﬁraaﬁdlew)ﬂlaﬁ: shdutdiet §tal @oreR@bipiddsREAt es
i ncl udi hg sodi um hexanet aphosphat e and m xtures thereof, and

ant i oxiteEmbeusBhe. a8t mercarpicEabit jegs ¥ fr';aput @r%g Bt lesy Bam abereirl dkeoese il ¢
acid, dirgeihpkd ce@,&p%@é@efegltegoxqu n, heptyl paraben, and conbi nati ons

t her eof Preservatives c e used in armunts not exceedl ng nmandat ed
maxi mum | evel rei ef e
flavors deri gﬁig ?f(%tmr?%m%& Cgﬂseqﬁg‘?gﬁr?%e ltJ}%: |t§ée5ngag )8%9 hlcalsaetgéf%%%uglﬁtagg&

eHpeci al hyedofoe ehanplogha adweeletfralsprasined b@heldlg/\neﬁﬂ@ciang ofeaiksuebrswegamc! uded
within the term"fruit flavor" are f%/{nt hetically prepared flavors made to

si nul atsEstemgther thagbe engieyighiela bebsnstred by #p adpit@son NBnhe caget foi §XaRBlp| es
of fr u'otf agﬂlﬁﬂ Qhe 'felnﬂc‘lsfﬂlg%ﬁ%ae re g\g %Qe]r%/l ?31%15%21?@_1{ jay Péljlg ﬁrﬁta(floh,r us
flavors orange, lenon, 1 ne, and grapefruit such avors as appl e,

gr ape, icfienmytiorahdargiuneajppdea ahdl priar s and the |i ke, or a m xture thereof.

As used herein, the term"botanical flavor" refers to flavors derived from

parts of a pDepigeainiereftRan phirgcdllydiicretdanisditited BOt@RIre dbsaktafedtte can
i nclude those flavors derived fromessential 50ils and extracts of nuts,

bht k, aBicylasingiyidealde be mpated.i Rrabuélamay ¢ditain @ pecdetermined Guanity &F a¢tivgvor "
are SV%B&?%&RL c>é1ofa a%&%&%&dcéé%np ﬁle#a%ef?ﬁzﬂ@*ﬁﬁ@ B%?ofaia]%%he Co}éé’r S

deri ve om ndt ur a sources Suc ors |1 nc
f | avor sequied phhmmelsucahminéﬂ’lél"ﬂei sbmlflaanﬁbnrfbv(ﬂla desagt haitdofms dfithsinvament i on i s

directed to, .inter the surprisi ng nd unex ect ed di scoy ery of new
10wat eﬁnasﬁwletaﬁsﬁézefﬁ%@apma? C]&%Eﬁdﬁéﬁ“ﬁ ghdeapate é hihe phitighiat o a

pati entthérﬁbe%ﬂc @%@P‘% bd &Ulﬁ'léi/eg elnlg(BY te YighiaFibgs 1nﬁéﬂeﬁtr 1ntt96 LP8r RIeSRAbing
i nvention, | e gel dosage fornms were desirable for a nunber of reasons,

tMere wash mVBnhmpemd(sjonfl ict between desiring nore water in the dosage
formto increase redispersion of the active agent, and know ng that the
presence of /& wedherkinc drtteper pestagavofysvemt eor "peasenvesudst 1rich1ddagr adati on of
the active agent to bg delivered. Thus, shelf 15stability of th
t her ap SR HYSMPPEYEH dorse §B1908 F8¢ PRV oS Bﬁclugfngal‘""tlthggrtslf%ﬁ%“%er e
wat er Was krﬂ)tv&rp&{éﬁﬁgal E%sgﬁﬁh%s Rbenidkes %&%Hm%ﬂdd%h S&?Jm?rhoéfhd Jeas@Fh
unexpectedly di scovered that the presence of ter does not destabilize or
degr ad@enmtet habaipe uclhwliregedien,icalcitne, aid yatesifuorsvsbatd, cittaeespndsding sodium
I i]g/ enti 01trate and potassium citrate, polyphosphates including sodium hexametaphosphate (SHMP), and
mixtures thereof, and antioxidants such as ascorbic acid, EDTA, BHA, BHT, TBHQ,
dehydroacetic acid, dimethyldicarbonate, ethoxyquin, heptylparaben, and combinations thereof.

Preservatives can be used in amounts not exceeding mandated maximum levels.

As used herein, the term "fruit flavor" refers to those flavors derived from the edible
30 reproductive part of a seed plant, especially one having a sweet pulp associated with the seed.
Also included within the term "fruit flavor" are synthetically prepared flavors made to simulate

fruit flavors derived from natural sources. Non-limiting examples of fruit flavors include the
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Benefits of the conpositions, and/or dosage forns containing such
conpositions of the 20i nvention and/or kits containing such conpositions of
t he i nverwoani2zamirncl ude, but are not limted to: (1) rapius2aelosrsesy of

t he act. t [ ap_corr.el i ' tj.c.a

absor pti b o el el e s U ieolt A LR bR BRAL i O and .

st abi | ipineapple fheomahd ve 18@eot 4 miahreakaedi. ent redi spersability of the active
agent upon admi nistration or in a biorelevant nedia; (4) simlar or

i mproved bi gaviakd adieln, the t6fm tHiRaAEd] Mo gEREs t8F1aCORREFH & frémarts of a plant
25m croparticulate or solubilized formof the sane active agent,

admi ni ther épndhe fivg. Samshderanjedl flagyrsgammciudedhescSlagors derived/ pmabiantiely
profil el Qﬁcti Eﬁfac?sc finhfs, B%%“{obtsa&nﬂ!l el N 99RRAR GGk Eﬂhg?%{hla%’ofa%%%l hgydihe
nmore consi st ent” active ageht particle sizes present In the gelatin dosage

form as gormeacst, propacdilevapaiatié cldiauttoObotagitalBiavbRedril et fro@fnatdrel same
active agent, admnistered at the sane dosage; (6) easy adm nistration,
requi r iSABCEN EraBpies Pbsichdlayprsdpelpde %%ﬂﬁ‘f%rsg?a fawr%@aaﬁ@du@, e idpigs
vehi cl g, &olt ai ning the conposition; (7) substantially reduced perceptions
of any unpleasant taste of a therapeutic agent; (8) the dosage form

particul arl usef ul.. for Jnfant, . pediatpli N | de i 0 tions,
as well as ?i Selfwglle{ "lnel%%ﬂr%‘i%%ﬁ‘)ai’ﬁ?%’ I sha\’/\g1 F%Hr av §ea8|gfu ? %:%)3 Ptt%é d?sﬁ&vsﬁéﬁf%%/ ng

pid | s Grat@tshdie SRimacclasageniposiiitns th¥) mbebd aimipatdredio £puriehi an@aqasodshe WO
2012/ 037117PCT/ US2011/ 051386 dosage formis easier to consunme and di gest as
conpar éduiddedipiveishichdiriagde the Ripssat ingention. while eeldlopags fernas wereglesirahly ed

prot eCtai I‘erl]ﬂb%I‘ 0 h?dhsﬁﬁ iv&z{s\ﬁ‘ﬁ iﬂﬁ%%lﬁ%gﬁﬁiicf:l%&g/@é}f &ésirﬂ{téqn&%jv}atém 'scl%vcﬁ)(ga%én'el f

life storage o osage fornms conprising the conpositions In an aqueous
del i verfymv ehincieese redispersion of thaacuvelagegt, ynd knowiag ttlzdt theeprbacerefd signifiaant

present invention provides water stable 5Spharnmaceuticgl . co itign
conpr i FHGNIAge 943%{?%%%&%@835@@:%{%&% Sfh R SO hE SRY YR gBe: S%eff in
aj phar peaUY be leltierdceaPhal %o@lﬁ%‘é!s&ioﬁﬂdﬁﬁ%hrﬁﬁed@t pRASr Qb gvﬁ)l@fe' Wesai d

wat er stable pharnmaceutical conpositions. In certain preferre
enbodi mentistrafuceh® fpeibisentheiagedistiedinpersine. Waas runsxt peigted] ypdisaoversd tldt ¢led

conpositions are supstantjally. stable | tF% resence, of the aqueous Jiquid
o umirEng oG Rg Bk Sabtia b drefad et Pl i B RS BRTSPl 340
days atthefrelent Hefgorda Q 0 of 2 for the estimation). Preferably the water

st abl e pharnmaceutical conpositions are substantially stable in the presence

of the aqueqitfefids @b d%%ﬂjols'i@ibfléj lan&@for h@s%?é fRRR léBnt%ﬁilgf‘é{%h gBrg Ssitkafs of the

(equi val ent to approxi mately 300 days at 20 C using a 2), nore
p2ef er amveptibwanditr Kisamntaining such compositions of the invention can include, but are not

limited to: (1) rapid delivery of the active agent, which can correlate with rapid therapeutic agent
absorption; (2) stability of the active agent, which can include chemical stability of the active
agent; (3) excellent redispersability of the active agent upon administration or in a biorelevant
media; (4) similar or improved bioavailability of the active agent as compared to a

25 microparticulate or solubilized form of the same active agent, administered at the same dosage;
(5) a more consistent bioavailability profile for the active agent, aiding in dosage determination,
due to the more consistent active agent particle sizes present in the gelatin dosage form, as
compared to a microparticulate or solubilized form of the same active agent, administered at the
same dosage; (6) easy administration, requiring only swallowing of small amounts of and

30 aqueous delivery vehicle containing the composition; (7) substantially reduced perceptions of
any unpleasant taste of a therapeutic agent; (8) the dosage form particularly useful for infant,
pediatric, and elderly patient populations, as well as other patient populations which have

difficulty in swallowing pills or other solid dosage forms; (9) better patient compliance as the
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about 30 days at 55 C (equivalent to approximately 360 days at 20 C using a
Qo of 2), with at | east about 40 days at 55 C (equivalent to approxi mately
480 days wbD 2802/87u8i ng a Q o of 2) being even nore prefecras201A9s5138€d
herein ’dog%% fB%I"%{E‘ ea§ilép &)t&ﬂgl.}n% Iclﬁ/d cﬁg@s@ la? cohFaréd & éo?lv%tﬁ%?lﬁl s%m%%@}%%i S?l{:h

wat er stabl e pharnaceutical compoSitions erein the therapeutic agen
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herei n defi Megordingly, in certgip egbaginiantst derpsebepniuelitivapravidds wier yirtdeent
iqyenti%%,z£h&ﬂ%@go &&ﬁﬁk%o ak; ceutical 25conpositions are provided in a
quuidpora osage %rn1 preferabfy in a unit liquid oral dosage form

In certain preferred enhodi ments, the water stable pharmaceutica

conposi ti ond NYPRUG 2BV Ak al  phar maceuti cal conpositions, kits, and
rehydrati on beverage conpositions of the present invention have excell ent
heat stabiIﬁpfﬂbéﬁﬁﬁpFFggg@gﬂéé, they are heat stable to typical 30
processing conditions). Preferably, the conpositions help reduce or prevent
br eaki ng of i A@h#Eacpyicale AcasaPEaNtHX g \aﬂnﬁ@dngth@%ﬁ% RICPRAN D SRS WaLSE ef er r ed

enbodi S r .2 pharnmaceuti cal conpositions, liquid form oral
phar rracqum‘ipché‘mgcé\arr%%agic?lﬁ%ﬁésifl&ksrts, and WD 2012/ 037117PCT/ US2011/ 051386

rehydration beverage .conpositions of .the present. i nyention ssess

SELHET Pty R SR R SRRl O e Mo BRGR R g e N RB o v etor
pr oces ghignRtutddPEdmpcditidas afdhbaaMidllykeabRSin B¢ pRedénck ok theprgéRidNigaat | on at
about 104 C. In other words, when the water stable pharnaceuticg

conp ]95 ineqdas foirad leagiabeort2q daysat 89 tC Jeatvalentrig approgiveniely 244 days 3488 *g@bout 15
bal . . SR '
cubst anb TR ar P 17 Ak flonlobrchdribiy BRAG U AL bRl Bbe AR Lok Wity ars

conpl exubstartiaitpistadlelin the fregetod off teagwsuk Hqlidenddidm ifor @fieaktwbovnal daystaabh e
phar maceuti cal conposition. ernativel t he chem cal and/or

[+}

Al t ,
physi cat ErbentiteapRspxiginelndpdaxsah &P {6 weing addia pbdh Morg gisifrably or at least
subst ant.j,al / i 00, ohi jd i I and
oxposodp 2 IMIR L CuRAS BENSRHRRIRDIIN 0 LshlEd O 7 27 eR DO
Ret or t lgsodessihdayssit 484C (¢duidhldnoto eppaonimately #8QRdaySaF2(R°C Ssiog b €, 313

t hermal | rocessed_.|l o cid ods packaged.in hernetical seal ed
Cont a1 REFEyReR 0TS PEIerRs ARURFS O on T B auP P BB et SRttt on. 114
(aci di feh@dafraadsdr vaek ddblCpfarRaceriehll c%l’fhpo@@ﬂan& Whéllématﬂlg tHet§RMic a eééit tddifs

manner, the water stable pharnmaceutical conposition also provi

p2bt ectshbttarftioly eHef dgangcessaradearapeutisuahiomagal asgipr physicehproperties dehwerei ve to
15hydral ysi s in.the. presence of . an ueous Liquid di n_eve re

oref er rereisttichafie BFRUS ot B AT IS i acn i MafEsrd i e" s e

pr ot ecCty £ th@lcomptieds the Aqicbly Bqlif efcaReblivferég & Brm “substantifllyoilek aph@tar r ed
enbodi nents, the water stable pharnmaceutical conpositions, liquid form oral

pharnaé@ﬁﬂ@%al conpositions, kits, and rehydration beverage conpositions of

t he
In some preferred embodiments of the present invention, the water stable pharmaceutical

25 compositions are provided in a liquid oral dosage form, preferably in a unit liquid oral dosage

form.

In certain preferred embodiments, the water stable pharmaceutical compositions, liquid
form oral pharmaceutical compositions, kits, and rehydration beverage compositions of the
present invention have excellent heat stability properties (i.e., they are heat stable to typical

30 processing conditions). Preferably, the compositions help reduce or prevent breaking of the
matrix when heated in an aqueous system. In other preferred embodiments, the water stable

pharmaceutical compositions, liquid form oral pharmaceutical compositions, kits, and
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present invention are stable to UHT (around 1-2 seconds at a tenperature
exceedi ng about 20135C) or HTST pasteurization(conposition is heated to
about 72 wofwr2z/mriireast about 15 seconds) processing coRGITIUSEeIL/051386 In

certal @e}ﬁ%?ﬁ%‘n%%o&ﬁ e EJHFFPA’A@}O%% of Eh%g)lrgsegt{;']ﬁ(/%%ﬁg)toiss% stglggg/oa%idtshﬂgtﬁrall 'quid
f or m or al’ pharmaceuti cal” conposi t1ons, kits and and/ or Verage
conposiitite @it fof attl&dt FHoas M mihnyeintritoR RPYessaget doanBicks aas st a5 @31 ei t h

the prior art by expanding the range of therapeutic agents 25 that my be

provi ddgt fifh PastediiFeEPT ArbRBS 0 16 1 Ingted wasdshdiea fheptatpieide phargiaceutical
CONMPOSichiABSitiohPY:E e ogéc@{oallalaft faLRs al higth g 1 &F Qﬁ%utﬁlgquBhp
ns hat re d e

conposi ti to 1 nc e those tofore cou not be ectively
enpl oy evindige ot notvidt gastesengiani ar abgutdAd FOr, subseifielty alv ef thasheeapras& ngant, dffs sonme

preferred enbodi nents, the water stabl e pharmaceutical conpositions of the
S0pr s 0T MRS T ESHCAAEY BonamoR RHBRIARETAI S of the water

bet a- | agfhgiHaRHhdeRiicARIMBh&GIisF.abl y contain not nore than a de mnims
gquantity of beta-lactoglobulin, with containing no betal act ogl obul i n bei ng

more pref er :ﬁ%rdna ﬁ%éo‘?h%{ cﬁgrﬁgcllyftg%r géﬁgﬂ%ﬂé@& of an v&ialté} s 'i@veoc}laﬁgeutifc

preferred e i me e water sta maceuti tal conpositions of the
pr esentagenhaentubstanGadht wiaffetted by thramuacoswlystemnhioak hialmitunplacdd and exposed to

pol yoxyet hyl enepol yoxypr opyl ene tri bl ock copol yner of general for a E106
b Erbeen Gt BIPSET P08 AL PROTUBHEY PP o B P RPERE g e 8
st abl e ¢ HAPRSInt 10N F LM Bf RIARIMIIPBFocBREE 18 aLid T8 Rpack¥Rled@ Mt nerffetibdlyTOr €

preferably not nore than a de mnimS quantity of a polyoxyethyl ene-
pol yoxypaleopgergracrs). Hot ilkpastopaitagionis dfscigeadan gl G.BRrdketical 064 REalifD®odwi t h

gener i of o B BSGTE S CBSRELR Ry o BB et (G kPR PR L
enbodi rBpSsitibhelsd PRIVARE idtectRUEDE theRPE@id®Ents Nsubh@s Wapi@i, tBdtakd ®nsitive to
1gﬁgarnaceut|cal conpositions and/or l[iquid formoral pharnmaceuti cal

cbhposihyioheis ig thapssense pan jqueerelagad medivnhelngpysn myirg peserradgmbiodipents,nor e
f .4l i , ' o
preter Q}?A é/od‘ﬁ nﬁ{oﬁggfgglefry st%l{: a ({ Pltﬁgﬁietp?(géﬁ%%%} %a@? g&%uﬂ%?ﬂgr&%‘?{gg gge%gsg' tion

is rel ease strol ntes ertfain

enbodi ments,. the present i.nventio rovi ter stable pharmaceutical
conpost &1 ondn aifer B R HERH: v L e AR asth BRI RS ki o
the 15 oM biaX pR@HAEFRE] RniRdkitiol® ks PindfretiyaipdtionbeR@agé edinsR@tdnlsioe el ;  yet
nor e preferabe conprising a non-ion-specific gel conprising a
pol ysadetsant igeentightate dable e Vod- @raad fl'rg sependeyragengeiargexdeadinpabely even

e pr r LA f. i i,.eky shape
2 ent 1o T e R Rt oS i BRI PR fe e HE RS
conposistéadds) prygsciap kynditibtiss conpound i s 20optional |y added to the
conposition before, during, or subsequent to addition of gel matrix

In certain embodiments, the water stable pharmaceutical compositions, liquid form oral
pharmaceutical compositions, kits and and/or beverage compositions of the present invention
overcome drawbacks associated with the prior art by expanding the range of therapeutic agents

25 that may be provided to a mammalian host in liquid form oral pharmaceutical compositions,
more preferably aqueous liquid form oral pharmaceutical compositions to include those that
heretofore could not be effectively employed due to water sensitivity and/or ineffective taste

masking.

In some preferred embodiments, the water stable pharmaceutical compositions of the
30 present invention contain less than a substantial amount of beta-lactoglobulin, and preferably
contain not more than a de minimis quantity of beta-lactoglobulin, with containing no beta-

lactoglobulin being more preferred.
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precursor, preferably gellan, but prior to setting the gel during
preparation of the water stable pharmaceutical conpositions of the present
i nventi orwbaorgBsrary i n shape retention, preferably beachhrameommSBmi on, of
the gel matry ty
shape.r et enth SnTeomebbreiBrTro iR, PRSRLTIN00 SHATB 88 Sl ARl TRLP
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Pr ef er almrypretfmdoff flavor taste masking agent is not chem cally bonded to
t he pharnmaceutically acceptable matrix. WO 2012/ 037117PCT/ US2011/ 051386
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root beer, rum sangria, sarsaparilla, sassafras, sausage, sausage pizza,
W or y usefhigbarmagspiicah appicakensinglidk or cxpuplgispecte Rk suChss #PAEEISs cr eam
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j am type strawberry-kiw , burnt Sugar, sweet, supersweet, sweet
& sour ,and xylitol, nanohpldlc particles, cyclic oligosaccharides, and flavors. Preferably, the off- ﬂavor

taste masking agent is not chemically bonded to the pharmaceutically acceptable matrix.

19



tallow, tamarind, tangerine-line, tangerine, tea, tequila type, thyne,
toffee, triple sec, tropical fruit mx, turkey, tutti frutti, vanilla,
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avai |l abi li t nd cost or al pha-cycl odextrin and derij.vatjves of .
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permtted by the FDA Exenpl ary derivatives of cycl odextrins include

mono-  anillpatiyainkiepatxe thoghdp eochariniye medasstso deshiopm, savtged-mushroom,

b yhydH?siéén%Ioky'nacgednear'lﬁoh%htaor 88t 8“18%%' OId&ftrIi' 0o IDR0G kb EL L By oD
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cycl odexdanisitld, SAgeDlemeSRamict b@acﬁyﬁdngd,eaﬁfaﬁgmstﬁwﬂer&anawgﬁ, ¢reimyiseaniger ei n

i ncl ude hydr oxypropyl - bet a-cycl odextrin, hydroxyethyl-beta-cycl odextrin,

hy dr ox yRAHIERYN OFfAEPre! HI2EIRISERI-EHHV 2. ARAHEORIENPN. PeRFFRP2seips fde Reach npeach-

A "y dr Qon Oph D G YA REFERL ploandlHER WA BLBRBEANE. QABEL hhgbermint

gl ucosﬁ%‘ ta-c lfléfc? §x¥r| I’I,ﬂ%l gk)u%agsfp- Eeﬁf—’ @yc %(riagli(ﬁt I’II9 % . Pepbermint,

mal t osylimedtphEing yad hdrd idarcoladatpiichmde v bedmait, pinedPply cpinekppter orange, pistachio,

| t osyl - gamma- cycl odextrin, r]t”)a%'ggftri osyl - bet a- cycl odextri n, ,rzl?l totriosyl -

g%nm- PP ORISR, BPTFlPt 85I Daked BRI cPIRERUAF Cltfst L. BRI DEIBdext 1 i n,

sul f obuhyly BLAGNGY GHAASRHE, Ras §§'1;y' BRck ra&DBeli I BSpteRS” RAfaSIBEy as

mal t osyl - bet a- ?ycl 6ge@t ?]i)ﬁn, ‘or i)i di mal tosﬁg/slq)- Y piehS! Spherty;
raspberry-blackberry, raspberry-ginger ale, raspberry-lime, roast type, root beer, rum, sangria,
sarsaparilla, sassafras, sausage, sausage pizza, savory, seafood, shrimp, hickory smoke, mesquite
smoke, sour, sour cream, sour cream and onion, spearmint, spicy, strawberry, strawberry

30 margarita, jam type strawberry, strawberry-kiwi, burnt sugar, sweet, supersweet, sweet & sour,

tallow, tamarind, tangerine-lime, tangerine, tea, tequila type, thyme, toffee, triple sec, tropical
fruit mix, turkey, tutti frutti, vanilla, vanilla cream, vanilla custard, french vanilla, vegetable,

vermouth, vinegar, balsamic vinegar, watermelon, whiskey, wildberry, wine, winter green, and

yogurt. Other examples of flavors are found in 21 C.F.R. §§ 172.510, 172.515, 172.520,
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unwant egiclpfspgiiobphérealyclefiéxann.r aaled vategurinngtwothatdol beipg eTéremesegireferred.

ol i gosgcchar.ide can partially. shiel he 20dr.ug nolecul.e fromattack by
Var {oud” Fngt F i RORRtEER rniin e e AN s SRS rIPRS T e

pr esentcompViing id@hhi- cyclodextdmoCddrAhfiveiioRaf. "Rt Ha@felyVah 6theb bl Bore

phar maceuti cal conpositions of the present invention, at |east a portion of

t he cydrdeesd embpodimgntst the exdic digagacehasidleds a eydodréimganpisingpsat ar e
presen%yapd%nﬁ?QQ%Qgﬁgﬁﬁ%uﬁg%oponposition as a therapeutic
cl odext’ g

agent: c Xtrin conpl ex, nore 25preferably wherein a substantial portion
of the therapeutic ent .is.co xed with the cl odextri till nore

ot ef er abl'y. aPeIqs of SEgpdiTi SR g P e B abline Heldcap) exe
W th t hanect Rk frind and/or alkylMnd@iybaixya®l hedrivati ffsahéresk, QB sdextrive
present invention provides water stable Bharnaceutlcal conposi tions and/ or

| i qui d 2hedpsivatiaes erardedaxga). 1ig edrpos Pmpetiseatidedigrihe mestpelisaed oot i c

nt i : e L-Sensitiv rapeus i ent:S,...ank rably
PO B BTAE el OB ST ERd X5 A APENALE BAPDLe TR 1 120,
i bupr ofcgloddxtrimtineertfin emdbdigtenertent tenicst pleh@regd Bt el DNGNKE aindpotiodes
wat er st abl e pharnaceuti cal conpositions and/or__ WO
2012/ 03V PErPUISPPLioN deyehgy presently permitted by the FDA.

Exemplary derivatives of cyclodextrins include mono- or polyalkylated alpha- or beta-

cyclodextrin, mono- or polyhydroxyalkylated alpha- or beta-cyclodextrin, mono-, tetra-, or

25 hepta-substituted alpha- or beta-cyclodextrin, and sulfoalkyl ether cyclodextrin (SAE-CD).
Specific cyclodextrin derivatives for use herein include hydroxypropyl-beta-cyclodextrin,
hydroxyethyl-beta-cyclodextrin, hydroxypropyl-gamma-cyclodextrin, hydroxyethyl-gamma-
cyclodextrin, dihydroxypropyl-beta-cyclodextrin, glucosyl-alpha-cyclodextrin, glucosyl-
beta-cyclodextrin, diglucosyl-beta-cyclodextrin, maltosyl-alpha-cyclodextrin, maltosyl-beta-

30 cyclodextrin, maltosyl-gamma-cyclodextrin, maltotriosyl-beta-cyclodextrin, maltotriosyl-
gamma-cyclodextrin, dimaltosyl-befa-cyclodextrin, methyl-beta-cyclodextrin, sulfobutyl ether

cyclodextrin (SBE-CD), and mixtures thereof such as maltosyl-beta-cyclodextrin, or idimaltosyl-
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liquid formoral pharmaceutical conpositions wherein the therapeutic agent
i s i bandronate sodi um The invention is directed, in part, to water
st abl e phaormaeasriical conpositions, liquid formoral phacraseutioseke
conposi;tjo LLS, atlon [.L.ens, I.si.ng. 5an
inp! oadkiFSiodbihl: 1A 5e SNL R BB EARE R NRORIA b 302 SOTREL R O
bei ng agiEr emdbeinheatsahapleyertdiadychdsxisiai®agbgeedoddxtsml ubility in water.
Preferably, the therapeutic agent has linted solubility in water. The
invention fiGshsrap@ishédkid gdylchic dﬁgdsﬁ@@ﬂaﬁd@,pp}e!f@raﬁwQPclbﬂe;@ﬂmr, PRGERY tldbf
conposi tions wherein the therapeutic agent is unpleasant tasting and/or is
wat er depignelecdes, Tdeastly o Baluglogeompiriss withia wigle ivariets of giest medacaleses
re . | . I \'/ :

1 eanaren Rl i SRasaubeldiolt B 8 U0k ko upedital Rifgfriaty
di ssol ued thi erglic origevatetatide osvityAlRaeh oadlicuigysqeerirRiehaditat&vityn@gehus the
t herapeutic agents found in over-the-counter products. Al so alternatively
pr ef er SE§ CAthe |ISYt it FreragpRBTodat desieis. ddBed Py wiiterivhat the "HpPsRf of OTC drugs
t hat ar : ' ' tab - - cod
ol cohol Basaga ARG en Bl e B ELefRL. (FERRHIFL BRI Ayl eppavie
count erof thersappsirtict nage nydicialigbsdehdnides ay eandakated 5 intlusea doopdaxgs edth@uest
cold, and/or flu. medjcations., any types of sinus, antihistam ne, and/or
i er gy RSP Yris ,tflf‘s_ epryte %Pn‘é@aéf%ie%%ﬁ? Hr?sea&%mﬂ%ﬁ?seafp NOWN
pedi at e RPN EAGSnIBHhE BEA IS cAyl and e (hiRIBIeRli R Shhpe 3P thelcRirdNEiR st
formul ati ons, anti-chol esterol formulations, such as those containing
phyt ostresledude.and phyt ostenol's, and/or anti-snoking fornul ati ons contai ni ng
ni cotine. 20Exenpl ary therapeutic agents capable of oral admnistration
t hat may be Typedliyitiehcabhe ocpoakendf thevwwmici odigos aachauide is miotehtgultroghiotrictthdr thn,
i norgani ¢ and organjc co oug}ds th%t ct on the perjpheral n%rves,
adr ener*§i°EoF BEEB of-S1segHGItInEL G EnG liprgraes RErPBUY aegat byl havemateal
mpyscl e%ydﬁﬁh%i@%ﬁéﬁé{b%né APREL: Hi‘é%@%regﬂigzqmocthé Gyﬂlﬁto@iﬁg}ésa%b‘%%@ca@(ﬁapt Ic
sites, neuroeffector juncti onalp sites, endocrine and hornone systens,
i nmunol ogi ¢ t I j SY.S: JLmentary
and oxcr ot e S b P R A R B T
Pr ef er rpecfembhssekdef trinkieénd péuidliecing glendodu iyl ofi dhes, guest coarppundtstdbilidinged t o,
ant aci ds,. anal gesj.cs, .anti angi nals, anti-apxiety agents, anti-arrhythm cs,
anti - bé&l@?tia_gwgrﬁe h&% 61128 ,rg?ﬁrﬁéaauoarﬁ‘r%g% ﬁn%ﬁ%lﬁaé%» g¥sne Q? inwante
anti - ﬁihbrﬁﬂfggfc%} effddts, aﬁ&fé@é&iﬁg vél!a{ilifyh'ﬁ%%%lﬁ@éﬁgo@ﬁﬁchéﬁ%%ﬁtpﬁﬂﬁﬂly%ﬁield the
anti-inframmatory agents, anti-viral's, cafdi ac agents, contraceptives,
cYugh sippmeksalatfmm atyacktbywiacisys Becorgesicants(su@ai watet incemeakmigsliheinrts
geni to-Eri nar%/Y gi sortde s, drugs for use in parkinsonismand rel ated
di sor d&f 1€ PGPS 1% e in rheumatic disorders, hypnotics, minerals and
vitamns, lipid | owering drugs and x hornones. Veterinary drugs may al so
be suit abl e IR 61318 sm@pihﬁlepﬁé%maé%ré@?q PiEREGgHa cAMpRY AR T TS PePErsed
enbodi MEAhGon L EaliNEFRRENbE e R0QBHexSy A RNedsPRPorfioR b6 HRARIGeRIE agent are
nucl eot1 de. WO 2012/ 037117PCT/ US2011/ 051386 Speci fic exanpfes of
unpl eagagsenttiashd plgumheuspd goimposigemtsa thecipadiec sgeet:ayvlaveptianonglldu ero| |

1 noguani di he hydrochloride, am ngphylline,. amtriptyline xicillin
eH1 by QR B P S a0 apRioheT BBy rapeic 28pe Forvels Ry B o,
bar bi t uhalb8sstriRa%iNehoRPraBlaBly witsreif 3libLiMRIy GRI0E tHEMh&apRRALENt 1S SdrRpIbKRd
pant ot henat e, cephal osporins, cetirizine, c%l or anpheni col ,
5chl or dviflyepex¢laéextithl or oqui ne, chl or pheni rami ne, chl or promazi ne,

cinetidine, ciprofloxacin, clarithronycin, codeine, denerol,

dext r onet hompleanin dhagiprakired edbgbmients, te ptasertenvdmyidn podviides ivdésr stable

di phenhydr ami ne, . di phenyl hydant oi n, .doxazosi n nesyl ate, doxyl anj ne.

succi nATETEPEEa] ferBRos s Rk Bt FHBRRRT PR ER SHEOR OB YT By P
hygr ochh@hpcdBe a8t Qiddtd F AT RatedsBRitid MEAPAAR| Rentd] thBleFrérabBuRbh eesi n,
i buprofen, indel oxazi ne hydrochloride, |idocaine, |onotil, 10l oratadine,

| upi t i dirowp, compigiesPilaspioi, deproxaacioditinn @cetmminepbérs land &upradephinnghermaghearén,

embodiments, the present invention provides water stable pharmaceutical compositions and/or
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neostigm ne, nifentidine, niperotidine, nizatidine, ofloxacin, paracetanol,
pefl oxacin, penicillin, phenobarbital, phenothiazine, phenyl butazone,
phenyl pr opareizasine, pipenidic acid, pirbuterol hydrochlpomriuseoil/opi3s©xi cam ,
predni r | ri_n

D e SR B AR R Sy R0 R e 5 RSB I8 b ot o1
aci d, sesit:araline 15hydrochloride, sildenafil, spironol actone, sul bactam
sodiun1 sul fonam des, sulfotidine, sulpyrine, sultamcillin tosylate,

teni dap, t eqﬁl@ﬁﬁ’«@nﬂﬁn it iReRAYn! gaR€to WitkNRANIO PhirMacdudicat dopRitiowal @ Xi b,
zal tidi ne, and zoni sam de. Another non-limting exanple is ibandronate

sodi umform oral PiHERegytigel oMmRgsitiogs. dipi andaehydmtioneoenen o MBnias ¥pBslitingns

of t he - 0

5 odr d P& ant NG R T Shhe ReRbHC b e S HSRLa IR LR, o1
r el easerdlliethadtas ¥empae@sé of shﬂdi‘tﬁn@fuh iverted) PRdfei@bRl di¢eberhpeutibag@it@seniite@t hods
and conp03|t|ons in vivo when such prodrug is admnistered to a manmal i an

subj ects°lUPHEY tewater pFsuintigition fis's PAdicaey deHEiariFRicade Rhamuseeicel cal | y
desi gn%gm BsiflBXd Wh &nttﬂ&héﬁlggﬁﬁ ?1]§ RaSREGL Iﬁiﬁgy&d&%r if RARPESINE, ﬂ‘f‘es' red
site of action |ch are th typlca Inactive or mnimally
active uhmntlb]lnelsacfmdyumlytydlesertaétdinstautest\wmwgltugbm]lyrsalmsl&miusmlveumwatee and/or

2 conv into bi ically active taboll Si nce a e known
onh e fon ep el £ &noded il v BE SBrCh by pisdant auy Pasofea s

50' ubi lchhdentRiiGRY @il{e%?dtlv‘sfy)i)reﬂgﬁ@&'ﬁﬁcth&’sre'tH&apé%ltU@ eitDRuhBSE BREURL- Eoﬁﬁ]&nt S

enpl oyed in the present conposition and/or nmethods nay, if desired, be

del i verpeetlcts. p¥lodaltagndtivein prﬂ'msd atehpayphergpavticiagendn el voigrin émmm@isof
of d t hod f of th
Cner apetts arugg ol aRa By 2 ki lahudhi 55t REGRE! bty B0 phlea by

nodi f yime nflcuémdn@ BbcidfedWath PRERSRRE-tHetobher fRMpeutidadeftsShaidebnaye fdiat t he
nodi fications are cleaved, either in routine manipulation or in vivo, to

the parinitedde appeereh, cojd die /fyanadivarens USpOyREOY TEBE. antlhlstarme@mndmm Y,
prodr “%ﬁeﬂgg!%é&%'c%noﬁso E&ﬁé‘&'yfm&ﬁ‘ﬁ&ﬁ%%%ﬁ% tg-%?{}%&or%e &ﬁétﬂ@ﬂ v*}:%gee' n in which

a hydr oxy, roup when t he
pr odr ugnecﬁcaadm ranﬁigeg afsdtatomarhnandl disrhea dbinaditions) z&ﬁi\lﬁﬁ)ldstbr(ﬁldbfﬁlﬂatﬁdir&e
hydr oxyl, free am no, or_ carboxylic acid, respectively. Exanples i ncl ude,
but | ar GUHGRS oy aHitipe P%}é@%taw and phiyiosenal ANOEH ABHISEIOS g P yay Al of

al cohol. ﬁg ]g&nfunctlonal groups; and al kyl, carbocyclic, aryl, and
alkylary esters such as nethyl, ethyl, propyl, iso-propyl, butyl,

butyl, an d%ﬁ(hltflﬁéf}/( thehﬁ)re{ltlp yée% Sy caﬁqul: 8%8??(&mm stc]rgﬂ%/xlhthap l%ggelﬁ USe%n\glthpl%net hyl

e ers, t invention is

di r ect edrbm ihveaption nfdll[dél, aftabutiihsitnecinbialc 0 wPLDId dodnHuasMbET it DY te wat er
st abl e pharmaceutical conposition, and a 10pharnaceutically acceptable
aqueouPeTPRETFINCRES; WHTICEHF ESRRICET chqliisrgc fﬂﬁéPtﬁ’é%eé‘%IFP‘é%ﬂys@Bhﬁlﬁ‘é‘?tﬁll gpscles,

conpr i %51%90\%&% 157 ARSHE hﬁgﬁ‘&%fooé@ﬂcﬁ&to@ masfehg§9%£?fg§§és§gelﬁg%ctdr ufttional

pharmaceutically accepta matri x; preparing said
I i qui d sftex, ﬂnabmallne piﬂhhomumatsyﬂahs omnpmsldgiaahSystdnn rempiwdtive pyseémy avectoid

odi nent s, ceuticall tabl matr.i x, pr.eferabl el matri x,
O RS clea PRy T ey i vy e augoith Dbty pEGEF naski ng

agent , FrOEABd 8atle$ GPﬂETefaBb'lﬁRSagBH@%&lhdb, Bﬂtearé heiHid LoMREGs, RRALIRGEMid-cal
anginals, anti-anxiety agents, anti-arrhythmics, anti-bacterials, antibiotics, anti-diarrheals, anti-
depressants, anti-epileptics, anti-fungals, anti-histamines, anti-hypertensives, anti-inflammatory
agents, anti-virals, cardiac agents, contraceptives, cough suppressants, cytotoxics, decongestants,
30 diuretics, drugs for genito-urinary disorders, drugs for use in parkinsonism and related disorders,
drugs for use in rheumatic disorders, hypnotics, minerals and vitamins, lipid lowering drugs and
sex hormones. Veterinary drugs may also be suitable for use with the present invention. In

certain preferred embodiments, the therapeutic agent is other than a nucleoside or nucleotide.
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conposi tion, wherein the discontinuous phase is nore preferably provided in
the formof gel beads. Wil e beads are typically rounded or spheroidal in
shape, thWezshmpenﬂs normal |y a consequence of processi RGTAS2®INES Nt O a
gel . In accgy nt..4.n Losdze of the
gel noiety | §%§¥% .céfﬁgﬁ&ﬁﬁﬁg&%%gﬁﬁg&ggpca %ﬁéﬁé gg%&% %Oaﬁé?antlally
20i nte I’aﬁ&nltéiol(\:hmﬁhdghanﬂime ma@le)uhlloadaca&mmplgﬂmdMﬁftﬁpﬂyynafafreﬁicmlhenhlﬁﬁaté ed

properties of the water stable pharmaceutical conmpositjons, |liquid form
oral pREWVAEBuRNIYPIRGPRsSRES, P%i%%m jthromyghy bﬁr@ﬁyﬁlﬁeét b%herﬁke\ﬁéli%i@ caffeine,
coMpoSichicAfs carbonate, chf&uﬁl‘%h&rﬁbﬂﬂeﬂt&fc%%a‘?%p ﬁé chiolfin He‘ﬂ oP' form oral
phar maceut| cal conpositions are prov orn1 25l

enbodi wehirdiazapheide ahdorbione, icﬁlodph@u'aemld; ohlbrprsmanoﬂmmstldnya, c1proﬂoxaam a

contain r co risin li formora r maceut i cal osition of the
present® F’é‘nc%f%“lfegﬁfﬁ?rﬁ dieﬁté‘?rﬁ?th Bg‘é%l%W&m dlgox“b%q%fnr uctions for
adm ni %@@fdcﬁﬁnﬁ@ edlﬂ)}ie‘ﬂﬁy&jraﬁlﬂ{e'm@h@ﬁylpﬂﬁhf@& QokhLRIn rﬁ&@ﬂ@eg Idok PAmine succinate,

In certain preferred enbodi nents, the liquid formoral pharnaceuti cal
conposicldtptai, rcnph@nwmn@plmm% allYﬂEDmWCIOWthElQﬁ’HN hydmomomdal etoadine, dimotidine,
therap tlc

its examl e,.. t he
e e bi B Plsizide st BT TEBH At IS P R os N TR of
t feer apesratadirRORBItdiRd hﬁ%ﬁ@ﬁhrﬁ okideN@edlizaat ARHackdlin@ambrphie2 nMfpoxen,
2012/ 037117PCT/ US2011/ 051386 wat er stabl e phar maceuti cal comnposition,

i qui d "eevtienypainiightdine erarotidine, airepdupt efnxacisr pasaseéag) epdtoxasia, panelbin
I nventi ﬂ@n(%b'aﬂn&pﬁpgﬂotﬁ[&éﬁeﬁ}ﬂ%ﬁ{ghﬁmg&ﬁt @h&ﬁfepé%pa%ﬁnﬁhé ? r%'n#{i} %cfdh i) ot of

the present 1 nvéntion Ion o ntai ner out

usi ng &gdrehloridaapirstiedm | pEﬂhllsOlbnmmdlﬁllﬁlgwdvmﬂhloridﬂppﬂautﬂ@phmﬁfe skilled in
the art. The sterile containers of Smaterials may conprijse separate

cont ai m¥fidonesarbgrdicrcidrstibagtgripls. ianifidineororatidias. ssah%lcé’ﬁ%r?aﬁ 8 by the

U]Ni Vi AI-thotcHBn @,rsﬁldg%@ﬂ,%ppgﬁolﬁagﬁé ls@lgaﬁaﬁlrsgmuﬁp Qﬁ?&nal‘tﬂx&% G20,

i noi as desir tiple doses of the water st phar maceut i ca
conposmumgnnemhmmhMHﬁmnmwaahmpb@rwubamtn@amprﬁbnsnnnmdmpnnlbsvemage

R R e R R S

as l1lOinserts or as_ labels, indicating quantities of the conponents to be
adni ni st er edNeERFHE] 3558% emploxsdn Hleshethedsomd cRRPPSFOBLITIRS PIfEt iENHPNi ng

the co O ]
. W?ﬁgﬁ%ﬁ?ﬁgt E_‘Eldswk Qiﬁ erIIu fslﬁh{ended to 1nclh& éa{"&tcoggllaﬁ‘ﬂi

enbodi arnaceut i conposi tions prOV|ded in
cibi ndbndad cmnehs wihichnelegse the acanal p&renathempeam a@,nt smplevahewthc; pfesentor s, and
/or prese es in.the form i sot.oni.c, tion, or sup RpLe nental

nut ri eftet }E) (—?P GEMEBHBYYI VRV eﬁ SB%hr P’a)fiﬁlglléﬁ?%‘f“é%?r& S ABBAIRERD S RFCtS uch

i sot onitge t&&MYMAb@LEO lso RicIRIEP me%%ﬂﬁaégemtsrpbaﬂkamﬁde@fgag@t&ggmﬁié fhens
contai ning the water stable pharmaceutical conpositions of the present

i nvent iaowunt ¢leaciime epeciss disit ecaphesrthedesined sd¢ OE:mvmm whioln arxs qﬁ tzemagbest i cal |y
A S R N s T
pimse icBnididlintdWislofiesn) atiak nidRdoMRSs € Bince dlode @RS kiidvaito sHABRERI dunididus
desirable qualities of pharmaceuticals (e.g., solubility, bioavailability, manufacturing, etc.) the
therapeutic agents employed in the present composition and/or methods may, if desired, be
delivered in prodrug form. Thus, the present invention contemplates compositions of prodrugs
and delivery methods thereof. Prodrugs of the therapeutic agents employed in the present
30 invention may be prepared by modifying functional groups present in the compound in such a
way that the modifications are cleaved, either in routine manipulation or in vivo, to the parent

compound.
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20di sconti nuous phase is nore preferably provided in the formof gel beads.
Wi |l e beads are typically rounded or spheroidal in shape, this shape is

nor mal | y wocor#sguence of processing a matrix into a geIPCTmszammsmdance
with the pr g i / not
critical so c%ﬁ%dnﬁ%ﬁﬁédﬁg 1“%?85}99908@1 ¢ tﬁé u%lg %né PE%CI%% lgﬁ%wllelfc

the t hartadesstyl smiot bonuriesx yaaver S doydeal thaaly gtdip tHz&SWhﬁdthBl’p@cFlBﬁg 1ses of the
wat er stabl e pharnmaceutical 25conpositiagns, | iquid formoral pharmaceutical
conpos i MEHEereKte 8 magtgalidrybicat F ﬁveéévé?%%fr%msemh ffsamino, or cafhoxylg t gj n
embodi e foxpddiiGe 50 TRATIck Hituddl bl REQAINY bIIER et CaRl RYLIERD as part
of an |sofor§P ,@g‘épgﬁ% rré Sa nutr]%lten% tor rehydra’fbi on \t/e?age Enown in the
ari, f deriexarpbfalcolml biid Elairerfmchdﬁwgram aond ﬂkiBGmﬁfS@cht,keeyld nisChlbglaryds of
whi ch are hereby inc ated herein r.ef erence, r ent reti

The' 1 GOice Y00 i BT ST PO CRIPAR BN B age b B B P e

pr esent hbﬁp{eggnkﬂnaﬁgalyhe%ﬁgl e Lh(;[g tRdelid i onal ingredients such as purified
wat er , svveeteners edi bl e"acids, flavor conpositions, preservative systens,

caf f ei ne, g ? DifventiBRid diRRMRd ¢ d f 1
et SRR B 0RO R, SRR o Wi fomonr
suppl erpbatnsacedtival swmmsa[mus sompsascing A Wdtm stné%eplmgascem&ml«:onmosmen ang eadily

ilable natural anda i ficial gner ovvntoi?F useful . edible
clfposiishise iy A RblesBeddiRE SR, st s CEBERC A ual ng
conpl exorRabaaby 868 %ﬁﬁnéé‘%&ﬁﬂé@&fn%ndih6@%96%&%%3{ dages, and in
their usual concentrations. Since many who 5exerci se do not want to ingest
excess pbaﬂrmcsetsqallv lreceiptabld matiixs agaeld aumedhostox @pftpahogvsal@ tighidrfatsh prahbout 2
to 4% b t of the.bevera ver of.t en ex se rel ated
needs. PPN caRubPSigY b Sieat PRI et P Sk Bl Ry PR BRI Ty
the reqeypkibld mafmixl pfwerglw %&1 BAtriRX i€ i@ i VEREBnia A FROAYEPEIR deBhtUGHa IR offS
needed to replace nuscle glycogen. For dietetic beverages any artificial
sleet edlayer @@%ﬁbﬂ@agent tﬁ@rwwa%técqnﬁéu%mhw ig rskiquidfeen ¢ral pPRargpcauticgart f or
10t he e i L d form
or al p%g%aélﬁglk ica an /%FCOAEeI@Eéerggfe (:e()1§%% ?I'%%rgblgi F({V%ed lﬂéﬁseg% Oggélntl on
may al $eadsnoWhidebgadphitedgpiasnity mnd@ﬂptsmeMaBmchhapd, itHik @ha@ls isweefadpar s and
m xtures thereof. Peptide based sweeteners include, for exanple, aspartarre
neot amSONEABENSEiof AFASCSSNIER HAWY 181 heeleln areitepsreVEh thedirewat inpetioax dkpl e

sodh UM, RaRahad:izc GRUR! ATARC NG Bi A ES L ATRA0S GR5LUE, es%m'smaémauy

cycl ama cal ci um cycl-anat e, 15nech esper| cone
suer al osterfeﬂenmﬁnnme tieppleutanetomsyr aguakelpafteet tln@dearredi pmpntt@s of thg vlweeweaaabg@s :

alitame ma [ I‘ECl itate (so | ess .desi rabl.e

ot er f SRETCERISGl EERF i Ry BT FROGE BHEmR LY CPPRRT ORI E™ | cer tai n
pr ef er nag semAdietBAt ScohfRitdnki fi cial sweetener conprises aspartame. In

ot her préeferred enbodi nents, the sweetener conprises aspartanme and

acesul f ame Hﬁ’fcé’ﬁaﬁh gf@ferlr&i e?ﬁlﬂldd'lm?ﬁtp%e R ﬁﬁ%ﬁq‘?gﬁaﬁ %h%ﬁ%ébco%{b%slﬁgﬁ%‘%@t ener

conpri ses sucral os or m or armaceuti ca
bever ageoddsiagiitfoons of the present invention may al so include one or nore
flavor conpositions, for exanple, fruit flavor conpositions, botanical

f23:vor conpas bthepBidbodimeatsihs inve@tibi Brdetted Itd kit @ofmbaviagi ng conposi tion
contains acid, it is also added to the stabilized solution prior to the

addi tion of gt he ardohfalifel 8bmprising a liquid form oral pharmaceutical composition of the

present invention as described hereinabove; and
b. instructions for administering the liquid form oral pharmaceutical composition.

In certain preferred embodiments, the liquid form oral pharmaceutical composition in the

30 kit container provides an individual dose of therapeutic agent.

Pharmaceutical kits useful in, for example, the treatment of pain, which comprise a

therapeutically effective amount of a therapeutic agent indicated for the treatment of pain in a
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moiety is not critical so long as the gel moiety does not substantially interfere with the
therapeutic action or adversely affect the desired properties of the water stable pharmaceutical
25 compositions, liquid form oral pharmaceutical compositions, kits, and rehydration beverage

compositions.

In certain embodiments, the compositions of the present invention are provided as part of
an isotonic, supplemental nutrient, or rehydration beverage known in the art, for example, in US
Patent 7,052,725 or 7,160,565, the disclosures of which are hereby incorporated herein by

30 reference, in their entireties.

The liquid form oral pharmaceutical and/or beverage compositions of the present
invention may also include additional ingredients such as purified water, sweeteners, edible

acids, flavor compositions, preservative systems, caffeine, caramel, color agents, dyes, antifoam,
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The particular amount of the flavor component useful for imparting flavor characteristics
to the beverages of the present invention will depend upon the flavor(s) selected, the flavor
impression desired, and the form of the flavor component. Those skilled in the art are readily

30 able to determine the amount of any particular flavor component(s) used to achieve the desired

flavor impression.

The liquid form oral pharmaceutical and/or beverage compositions of the present

invention may also include additional ingredients typically found in beverage formulations.
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25 pharmaceutically acceptable matrix, preferably gel matrix, more preferably non-ion-specific gel

matrix, in an aqueous medium, for a time and under conditions effective to provide a
pharmaceutically acceptable matrix containing the therapeutic agent and the off-flavor masking
agent. Preferably, the matrix containing the therapeutic agent and off-flavor masking agent is
present in the form of beads. In other preferred embodiments, the matrix is isolated, separated,
30 or removed from the aqueous medium by any of the methods known to one or ordinary skill in
the art, such as for example, filtration or centrifugation, preferably filtration. The matrix, once

isolated, separated, or removed from the aqueous medium, may optionally be rinsed or otherwise
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30 below, or variations thereon as appreciated by the skilled artisan. All processes disclosed in

29



Exenpl ary nutraceuticals and dietary supplenents are disclosed, for
exanple, in Roberts et al., Nutraceuticals: The Conpl ete Encycl opedi a of
Suppl ererwe,20t38BbH7 Vitam ns, and Heal i ng Foods (Ameri caoTNs2o1aoe1s8é cal
Associ LGh.i i y A
e LA e AL 3 e LR MELABLRES o S B LR
functi emdigriaogam, trﬁﬂt@giﬁlﬁ[Hldg‘farﬁﬂhul@kﬂoglﬁmaorﬁ:bﬁﬁﬁerﬁﬁl 1dde§tﬁanscauppl ement s,
vitam ns, mnerals, herbs, or healing foods that have nedical or

phar Maceut i qalr@EE@e i tRpkhaRROYE wieTIapNarib & ARG Bioft ati/6t ar y
suppl ements include, but are not limted to, lutein, folic acid, fatt1y
aci ds (iguigl forr@lqp@d@h@lrwytlcai pQINposiirds b hstratseat iaxentint he ometf @ﬁﬁdﬁl&@mo

e

i so- | eypedcaesor isawt bﬂ&call YHud)€he tnatammalargem mb&m&ﬂMrMskmgragam &, the

tryptophan, and valine), green tea, |ycopene, whqole foods, food additives,

her bs, PHRYRISAMHGA 1Y ﬁs@PtaMﬁ AKX PAFRUESOr maadwan@c'@émra RHSAPSEIBAroORmgNt g,

evenin 0

oVeD! PRI OF6: Gbfic . s 3Ry o LoBOLLTEE e DN Rbu |y s

bi o- engisexefor eldauf oopksatien eItusomb Ipyefa‘iahgnbmhments itas hémamtagedesp ifiest cpntapetht y,

ahgo known as har quo f l.es of non-mineral nutriti on&l tﬁuppl enent
r edlﬂéf‘r‘iﬁl?“&f:é ©° fﬁ&”@r ’6‘@ JPYRFRAF {1 DGQUEOYSFIVHRNEERL BISETIRE ude,

Wit houteolnhiflh hakeh @R mAR R of§ tdsapelid Q%H%?Qﬁflf&%r maflih OXdARpdfpiaditvd t am ns,

including Vitamns A D, E (tocophero C (ascorbic acid), %1 (thiamne),

B2 (ri bmﬁd:cav&am) to 1BﬂateBmQ/or anafyihe thegapentlc agjalnt/gffrcﬂawdr mbékong agenamaxture after

conbi nat i ons t onal ~non-niner g nut rit.i onal ..suppl e S

Soar ety 5P lisw, hn SESUARS o e TR e pbtin S’ JE R PERLS

manuf an‘hde’Sbﬂ@teﬂr %tce 686biabd the 8quebef MhalieYof PHeesRAtic hfendBELUMVSr RRtMEEN about

1% to about 100% RDV, where such RDV are established. Wen present, the

nbh- ni rmeentimayherqontasked] wighp phasmaequtically acseptablegnatiis ppcarser fpyimsrandent | n

ar 1 ooy SR TR by TS R S MBI T Tie
bever aghamupadatly atcepaibld metrixn veny dua beap;taam:m td/tHeandinay skpled@rdsdahy with

Vitamn C.  Suitable am ng acids _include, but are not limted to, |ysine,
i sol eudeHaion of phpreaceytigally Areretableags! matriges yib ths rater, sl BResYiRdLY

met hi Om:&ff)tﬁ'ﬂﬂgc Cﬁog {eRAO BRI ?&'e nvérﬁ]logqgélEAr sebf al Q&u%é%eﬁl‘%rﬁo taepi cal Iy

found in rsotoni ever ages suc as sodi um ard 5potassi u ot her suitable
n2ther alcsmpnmhunfe adinutisteation noh phmem't trediet thag &l civopost admmpisahtion ofvtheadi um
sel enium chrom um boron, potassium nenganese, copper and magnesium
The wat8MPEH 41 e phar maceuti cal compositions, |iquid form oral

phar maceuti cal conpositions, and/or beverage conpositions_ of the present

i nvention meys 4 REFIBIOIVR, lﬁrcsﬁwy IPis{pgehemPtmens f Matfr s@blephgrpacspijcabs
di seas %%mgghEQﬁsdﬁ{dfo&Slﬁlg & pafl iph%gacgﬁtw%}/%g}gds’gﬁlokgt e Bﬁ%av‘op ﬁJath % Qgécn? r

exanpl e set stonac
diarrh &anﬂpusemﬂ @fklionB gosaccﬂnusdcal Inesogiegsefeand tmbodiaients, farclyelar oligokacharide

c ositions ma flng ddi tional ~usage.in on re situations ere
Phr TR SRR B BB e MERES s a8eRt HyPIgelY thesp FURRIONG MRRBT U es
Cannot (s R RRNYCAL| Yo A 55 EHRWnfye 0. InRRI 80 o i BF ARAN EpHio #Yhl 0vi ng

a pill). Alternative neans of admnistration are especially inportant for
pedi at fpungatongigxsin tﬁmcmnpqsmniWdte@ressn@blvgltmhammmraé ghldamm@hclpflxbns

of "t he PAStR vl PERE R wETRES Gt pa By A g B TR O
guest molecule) in the present compositions or methods of manufacture of the cyclic
30 oligosaccharide:therapeutic agent complex is not critical, host:guest molar ratios of from about
20:1 to about 1:20 are typically employed. Preferably ratios from about 1:10 to about 10:1, more
preferably from about 1:5 to about 5:1, with from about 2:1 to about 1:2 being even more

preferred are employed in the compositions and/or methods of their preparation. While in theory
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water with the therapeutic agent in an aqueous liquid form pharmaceutical composition, and
thereby reduce the level of hydrolysis by-products that may lead to side effects as compared with
prior art aqueous therapeutic agent delivery systems. By minimizing the water interaction with
the therapeutic agent, shelf life may be improved and efficacy of the therapeutic agent may be

30 maintained or less diminished than with some prior art methods to prevent or treat a disease,

disorder, condition, or symptoms thereof in a patient in need thereof.

Any methods known to be useful for forming liquid form oral pharmaceutical or

beverage compositions may be used to make the desired compositions.

31



derivative thereof, required for use in treatnment will vary not only with
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het ei n fhyoSidrpésioance, in thelr entireties. WD 2012/ 037117PCT/ US2011/ 051386
The present invention is further described in the foll ow ng exanpl es.
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added teOaIarNtafaamtmam Tht¢ OotmpanEddyclapidia Xt S0fplementkriderhs \Gomtias, ned corrpany,

Chi ca AN nd filled with ter at .80 ans are eal ed usi
bencht ?ﬂf L F)g%<§| 3@6@9?&- tre%ﬁvﬁ\ﬁﬂd*seeﬂﬁ%% 289\%%( ichiggpest 1CBﬁ)éB’é?afH°FPt‘afp pi | ot
sgal e i tr@ﬂ’e}enepA( iR 8r @@W%ple%éﬁ? NBso KeRwhrasPRGtoPRARRSIS SF fiffctided C.

and 15 for 55 mnutes. Followng the retort proceSs, the can is opened.
The exdes§ maﬁe@aﬂsamﬁﬂmveﬂuémdOfH@ubeamgﬂ@n@nmbgemuedmmwmésIaﬂnlmroscope

If the the be ds .is _hea ondltlon the
beads WTinei3pih itk ARt s tlie Sk BRYS ob B i BB e Tl o
may proydeeard Hﬁﬁﬂ]&ﬁeﬂt@ﬂicﬁﬂ%' 9N a8 ndi Eiatitedtt@ideid, Yollcf acld) @atiﬁ"@:ﬁc@s}i{@ tirpHAgent
is water sensitive. Hot Fill Processing To test the stabilit ‘the gel

mat ri x apéARA R FBiighd Wegetahle pxteastsd vitinmsnd nogeral SIJ@Ple]IEnFSSPI}OSPE@tQYéSCImQ}u| d
f% m Orh%mc a@ﬁf, %‘fzﬁgﬁlh,c geluco%glgﬁl%?ch%h&)rgltﬂlr, Algewglra%ugé]ul, geiut%ﬂl%gee, aﬁﬁ)r{gaac?& tionis
(e.g., iso-leucine, leucine, lysine, methionine, phenylanine, threonine, tryptophan, and valine),
green tea, lycopene, whole foods, food additives, herbs, phytonutrients, antioxidants, flavonoid
constituents of fruits, evening primrose oil, flax seeds, fish and marine animal oils, and
probiotics. Nutraceuticals and dietary supplements also include bio-engineered foods genetically
25 engineered to have a desired property, also known as "pharmafoods." Examples of non-mineral
nutritional supplement ingredients are known to those of ordinary skill in the art and include,
without limitation, amino acids, oligopeptides, antioxidants and vitamins, including Vitamins A,
D, E (tocopherol), C (ascorbic acid), B1 (thiamine), B2 (riboflavin), B6, B12, and K, niacin,
folic acid, biotin, and combinations thereof. The optional non-mineral nutritional supplements
30 are typically present in amounts generally accepted under good manufacturing practices and are
preferably present in amounts between about 1% to about 100% RDV, where such RDV are
established. When present, the non-mineral nutritional supplement ingredient(s) is preferably

present in an amount of from about 5% to about 20% RDV, where established. In a particularly
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thermal ly processed (hot fill) using a McroTherm cs pilot scale thermnal
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Met hod A Zorbax Eclipse XDB-C8 4. 6x150mm 5 pm colum was used with a Mdel

1260 2Hewdrpgrst ylclqﬂmg as{ixe Bgrediritunith grabidsise. wtiaggutigalse@Por(Oligemeriger at ed

O i t nar n
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and/or deliver therapeutlcs such as nicotine that may reduce the urge to smoke and/or assist its

smokers in combating their habituation of cigarette, cigar or pipe smoking.

Compounds as described herein may be administered to a mammalian host or “patient”,
such as a human host or patient, in a variety of forms adapted to the chosen oral route of

25 administration.

The water stable pharmaceutical composition or liquid form oral pharmaceutical
composition may be orally administered, for example, with an inert diluent. For oral therapeutic
administration, the active compound may be incorporated with excipient and used in the form of
elixirs, suspensions, syrups, and the like. The amount of active therapeutic agent(s) in such

30 therapeutically useful compositions is preferably such that a suitable dosage, more preferably an
amount equivalent to the typical recommended dosage over-the counter recommended dose, will
be administered. For example, a typical over the counter unit dosage for ibuprofen is 200 mg

every four to six hours. Therefore, a suitable dosage in certain embodiments of the invention
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25( Wi t IFrewastheasls iga¢hed- a snal | metal spatula until the beads were
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for 15 mn artlclates andthet ui d yer was
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30Exanghi thkreof selected but also with the route of administration the indication, the nature of the

condition being treated and the age and condition of the patient and will be ultimately at the

discretion of the attendant physician or clinician.

25 The desired dose may conveniently be presented in a single dose or as divided doses

administered at appropriate intervals, for example, as two, three, four or more sub-doses per day.

The dose may also be provided by controlled release of the compound, by techniques

well known to those in the art.

The disclosures of each of the foregoing documents are hereby incorporated herein by

30 reference, in their entireties.
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Step I. beta-Cyclodextrin and ASA Conplex in Distilled Water WO
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to the 100 . nl ligwd matrix. The gellan m crobeads.were suspended
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p%(} f or ret@rtsANGEERs, thebcagewy! ety iggpet. aﬁgtheg_ag ab’éi’stqf@ﬁ"be@fis @Wéorpr ot ot ype
duri 5 t i ] t f. he WO
dur i 19 i @XkS g Ol Kilfhes LREAASH BEALL b ARA IRSHEXBEAR! G il BT e

sensitive.
Hot Fill Processing

To test the stability of the gel matrix bead through hot fill conditions (104 °C. at 15 PSI),
25 the liquid form oral pharmaceutical composition or rehydration beverage composition is
thermally processed (hot fill) using a MicroThermics pilot scale thermal processing unit. The
mixture is processed with a flow of 500 mLs per minute configured for a 60 second retention
time at 104 °C. The product temperature at the fill spout should be about 82 °C. and was
captured in 250 ml media bottles. Once filled, the bottles are sealed with airtight screw cap lids
30 and held upside down for 3 minutes to sterilize the lids. Following this, the bottles are cooled by
submerging in a tank of ambient tap water. After completion of the hot fill process, the bottles

are opened. The excess water is removed and the beads are observed under a microscope. If the
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beads viersenlsbakdied eediunt has deydad kofill eie ¥ille accel erated storage study. The
graph in Figure 4 conpares the stability of ASA fornmulated in al ginate/l3CD
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Exanple 2 Due to thé inherent off-flavor originating from ASA and ot her

anal gesi ¢ drugs, Adedpfami.god conmposition was evaluated for its sensory
characteristics. It was found that the fornul ati on had an unidentified

of f-flavor. i l-er 1cle

i ze that oS RRRT TRy PYESa B ER Ras pertorn PR3, 2 AMIR RERAAOLES
conmmer di2ad séries ARTAT ivith aitD & (phicepdioddartay, d@aqur wavdiehotloDDaiR) ddrectoiel ease

ki neti¢cs of smaller beads (‘(:m' cron sized) with earlier prepared 2-3 nm sized
bbads. NIPEPYRINEHPRGOMING: ¢ b2 eiumnz@acins ¢ pican b pensHiclRze) megbeBy a

proced %gﬁtﬁ@g@%%%gcﬂo%nm PHBﬁ%Sﬁé AdRs@5I4REd 4 rq.?@félgdggﬁzé; A nitrile,

2012/ 03 051386 prepare the sma S, an alr aspirator
was usdthosmhosipriayd (49 35g€10 :dh00ntSolvieheB carhpédcframil@%soBU%i avar 20 isuteet up was
devi sed, to.appr oxi. € .co rcial preparation enpl.oying manufacturin
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system used was venturi -

0 liters. The ratio of the area percent ASA peak (RT~17.7-18.2 minutes) and its hydrolysis

product salicylic acid (peak at RT~19.3-19.4) were compared to determine the extent of

hydrolysis over time.
Ibuprofen HPLC Method

A Zorbax Eclipse XDB-C8 4.6x150mm 5 pm column was used with a Model 1260
25 Infinity HPLC system including diode array detector, refrigerated auto-injector, column oven,
quaternary solvent pump and Chemstation operating software obtained from Agilent (Richmond
VA). Solvent was acetonitrile with 0.2% (v/v) triethylamine and adjusted to pH 3.2 with
phosphoric acid at a flow rate of 1.5 ml/min. Injection volume was 5 pl. Stability was verified
using peak area, which was used to determine the overall percentage of breakdown of drug
30 (Ibuprofen). The area percent consistency of the given drug peak was used to determine the

extent of stability over time.
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extraction of ASA from any of the encapsulation ingredients used (i.e., BCD, alginate, gellan, or

20 any combination thereof). The sample was centrifuged for 15 minutes to spin down any

particulates, and the top layer was removed for further HPLC analysis.

The preparation of bead samples for HPLC analysis was conducted using the following
method. Bead material (1 gram) was removed from the vial and added to a glass centrifuge tube.
Methanol (ImL) was added to the centrifuge tube, and the beads were ground inside the tube

25 (with the MeOH) using a small metal spatula until the beads were extremely fine particles
(appeared completely blended to the human eye). The resultant was allowed to stand for 1 hour.
The sample was centrifuged for 15 minutes to spin down particulates, and the top liquid layer

was removed for further HPLC analysis.

EXAMPLES OF THE PRESENT INVENTION
30 Example 1

Step L. beta-Cyclodextrin and ASA Complex in Distilled Water
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Step III. Liquid Form Oral Pharmaceutical Composition

Into 100 mLs of DH20, 12¢g sugar, 0.2¢g citric acid, 0.4 mL natural organic lemon flavor,
0.1g natural masking agent, and 0.1g sodium benzoate were added and allowed to completely
25 dissolve via rapid stirring to form a liquid matrix portion (aqueous liquid medium) of a prototype
liquid form oral pharmaceutical composition. The gellan gum gel beads (from part II above)
were then added to the 100 mL liquid matrix. The gellan microbeads were suspended

throughout the liquid matrix in the resulting composition.
Accelerated Storage Study for Example 1

30 Duplicate samples were stored for 40 days at 55°C (equivalent to >400 days at 20 °C
based on Qo =2). HPLC analysis was performed on both the “bead portion” and “aqueous
portion” of the prototype during the extent of the storage period. ASA was extracted from the
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Sensory Evaluation of Example 2

Due to the inherent off-flavor originating from ASA and other analgesic drugs, the Example 2
composition was evaluated for its sensory characteristics. It was found that the formulation had

an unidentified off-flavor.
25 Reduced Size Gellan Beads

Beads of smaller particle size that more closely approximate the range estimated for use
in a commercial formulation were prepared to measure and compare the release kinetics of
smaller beads (micron sized) with earlier prepared 2-3 mm sized beads. The gellan formulation
utilized in this experiment was made by a procedure analogous to the process described in

30 Example 1.
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phoduc éareprragttelss coniginag cither Sg ook der AsrA-Kellooel-GP-g8y-Gallyubaagonigesred
. . d 3
0.01g %Ify_aﬁhJéé’QmaT %&%@Wgﬁ'&te %%@@Vﬂa%ggﬂk 1.4 ftéyﬂﬂﬁn%’@%%e&'&%%@%@%em

t oget h e resulting to'the citra
in the pepsin solution, the pH of the mixture of sample and pepsin solution was adjusted to 2.0

with 4N HCI to mimic the gastric phase. The mixture was digested in a shaker water bath at 120
rpm at 37 °C for 1 hour. At S, 10, 40 and 60 minutes, samples of the aqueous component were

20 taken, the aqueous sample centrifuged at 2000xg for 10 minutes at 4°C, and supernatant
analyzed for free ASA by HPLC using the method hereinabove described.

Figure 5 shows the release kinetics of ASA from the Gellan-BCD in vitro digestion model
system (digestion at 37 °C for 60 minutes). The results show that increasing amounts of ASA

were released from the Gellan-BCD bead formulation over a 20 minute period.
25 Example 3 (Ibuprofen)

Step 1. Hydroxypropyl beta-Cyclodextrin (HPBCD) and Ibuprofen Complex in Distilled

Water

A 500 mL beaker was placed on a stir-plate. 87.65 mL of distilled water (DH20) was
poured into the beaker. Hydroxypropyl beta-cyclodextrin (HPBCD, 2.18g) and ibuprofen
30 (163.7mg) were added to the water to provide approximately a 2:1 molar ratio of Hydroxypropyl
beta-cyclodextrin to ibuprofen. The mixture was stirred rapidly (using a stirring rod) for about

30 minutes.
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formul ated with Gell an- HPI 3CD bedds reveal ed that the new fornul ation

provi déwur, ¢hrairikelhtcd by diprassoarirao theueiteigdiaih ¢ongentsn ded washed evidoldHRZOL ons
(Figure 8). No 30breakdown was observed for acetam nophen during the

st or ageStpp il ddguiBtFabiml Qtay Pvamavettichli @empssitivgy peak ar ea, which was used to
determ ne the overall percentage of breakdown of drug WO

2012/ 037117 R&ib/ 1052611 &f DBILBB 62§ Raflr X BNciGRAAN0.4 thilehadirgleorp@ii€ Bion flavor,

consi stency of the given dru8 peak was used to determ ne the extent of
st abi | %1 wfepl masr}%ng agent, and 0.1g sodium benzoate were added and allowed to completely

20 dissolve via rapid stirring to form a liquid matrix portion (aqueous liquid medium) of a prototype

liquid form oral pharmaceutical composition. The gellan gum gel beads (from part II above)
were then added to the 100 mL liquid matrix. The gellan microbeads were suspended

throughout the liquid matrix in the resulting composition.
Accelerated Storage Study for Example 3

25 Duplicate samples were stored for 21 days at 55°C (equivalent to 36 weeks at 20°C if
Q10 =2). HPLC analysis was performed on the “bead portion™ of the prototype during the
extent of the storage period. Ibuprofen was extracted from the bead portion using a 1:1 ratio
(w:v) of methanol. After 21 days, the results of HPLC analysis (Figure 6a) for accelerated
storage of ibuprofen formulated with Gellan-HPBCD beads revealed that the new formulation

30 provided remarkable ibuprofen stability under these conditions. No breakdown was observed for
ibuprofen during the storage period. Stability was verified using peak area, which was used to

determine the overall percentage of breakdown of drug (ibuprofen). The area percent
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Sensory Eval uati on of Exanple 5 (Naproxen Sodi un) Sensory eval uation of
this conposition showed that there was no naproxen sodi um 5derived

of f-fl avowopoessnti7 Thi s approach provides for aqueous fPormsbatiosrssef a
hi ghly [0)'¢ [ i .5 h r f- LOr .
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10ASA- IS368r( ERaldhSdd bil ch e bupf)i cat e sanpl es of each treatnent were
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hydr ol ysi §1 of .@SA to i ta%fgr eakdown product salicylic acid. Analysis of
degr adaPiU8An BiBdPAPEaEBLAE 18%9% or ned usi ng an Agilent Technol ogi es 1200
series HPLC wiith a PDA (photodi ode array) detector, incorporating a
Phenonifi@mtg 4 (Acelamimepledscm x 0.39cmi.d., 5iumparticle size). Solvent
system A) H20, Acetonitrile, Phosphoric Acid (95.45 : 4.5 : 0.05), and B)
H20, Acdtrohiveraxypropyblessvelodagtin (HEECHS and Agetammaphen Capiplexyin Dhstilledned
from 1Q¥4, 80% over 20 mnutes. Stability was verified using peak area,
whi ch was used to determ ne the overall 20percentage of breakdown of ASA to

icyli ' Fi 9 sh h | itative breakd ASA
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Simlar results were obtained for water acidified with citric acid. The
sensor Y1 #ieg)i wee gddade theawmensprevre aprypxingdel e ¢ 2t luaekag ratiorof idwlreniprer v hat

the co e S t . .ati ve. e SA-
For mul a1 ey s R PR ERRPhod. Slein SRR A P Y B LE B 1 o
m. beak®outi¥) pinaeed on a stir-plate. 87.65 nL of Distilled water (DH20) is
poured into the beaker. Acetylsalicylic acid (ASA, 143ng) is added to the

weg er . STHEINPesiudtRniof Gellah Mibrobadds @ ontdinisib fg APSCD! Ab&gmimdphedlObinbleikhe ASA
is fully dissolved. 30Step I'l. Production of CGellan M crobeads Cont ai ni ng

ASA WO 20 ;Zl(pgé@oaﬁgﬁﬂ%?ﬁo(%ogﬁﬁgﬁrate dihydr@e#wds SR iGihd ﬁ}u@plﬁst hi-gadi um
citrate dihydrate) is dissolved in the agueous m xture contal ning the ASA
t hat i soptapdngidd HRPCI-egetdminbplem complex that was produced in step I above.

0.50g of KELCOGEL F gellan gum powder, 0.01g of KELTROL T xanthan gum
powder, and 4g sugar were dry blended together. The resulting blend was added to the citrate
20 containing aqueous mixture and stirred rapidly until all solids were hydrated (i.e., no noticeable
solids were present). 0.10g of potassium sorbate and 7.50g of sugar were then added to the
mixture. The resultant mixture was stirred continuously until fully hydrated. A gel setting bath
was prepared by dissolving 10g of anhydrous citric acid in 90mLs DH2O. Similar procedures
for preparing gels are found in the Kelcogel Gellan Gum Book, 5th Ed., June 2007. The fully
25 hydrated mixture having the appearance of a viscous liquid was then loaded into a 50 mL syringe
equipped with a 20 gauge needle to allow for the production of relatively small bead droplets.
The viscous mixture was delivered drop-wise from the syringe at an approximate rate of 1
mL/min into the setting bath. The liquid droplets immediately formed a solid gel bead upon
contact with the setting bath. The newly formed gel beads were left in the setting bath for 1

30 hour, then isolated by filtration from the setting bath contents, and washed with DH20.

Step III. Liquid From Oral Pharmaceutical Composition
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0.50g of KELCOGEL F gellan gum powder, 0.01g of KELTROL T xanthan gum
powder, and 4g sugar is dry blended together. The resulting blend is added
to the ciwoave/Bcant ai ni ng aqueous m xture and stirred rapiuskyi1o6t3sé al |
solids are r e 1€610~N0 NOL | | . sql.id ) ]

pot assi um sgpr{%alt% g%g%\%&fﬁlgag’ g%g %&élg?%%s&tr %gﬁfdagégéﬁi“ g&%%é)r%%n >§<CtOl grrngL ﬂ?ﬁ%r’
resul t ankg mtuchliheskise sdent, aed 0derbdinnobikyateMeid added hiyd fy@lveal ©domplegal
setting bath is prepared by disso]lving | Qg of anhydrous citric acid in
oonLs Bipelve Siawapidstigingctodnrea liagid BrEyReTtHY (Geyesusavid srgdirm ot nroteéyREogel

Gel | an @gfa @%%m}@htsr&ﬂeuﬁcawmﬁ%n. Tﬂgﬁ egfﬁﬁ%,% %g@f Rhgd gmrﬁ&)yﬁ ¢ A30avi ng

t he appearance of "a vi scous S Into 50" nmL syringe

equi ppextravitieh add@ioghaite) méddjued moatrixl. |'The getian tiwrolpradsiwetd smapanfded el at i vel y
smal | bead droplets.. The. viscous mxture i.s delivered dropwi se fromthe
SYri ngéthPg}&’r‘r“Q}S’SWH RatE ip heresyling (oMALStiGhi o the setting bath. The
liquid droplets imediately forma solid gel bead upon contact with the
set t i ngh9salerrtedrpterage wAyrier keamplet (hee@@izgpdeteft in the setting bath for 1

hour, then isolated by filtration fromthe 15setting bath contents, and
washed wi t h [Idigate Apraplps werepftoned gorzd dy's pindfi e valpritto Bheveaknat?sC it

dydr ol | i ILC.aci ep 111, Liquid. For r i cal

ComposiEitonF ITPLERNS 85 RerrBquishe iy gofich” BUsy oo iPAREE M 6%
Ned ur alex@hgaeithe stofiFepefibd@VAteta@inb@hdrady by éltraoRakiongthrdend pordiod uling@ 1Spdi um
benzoate are added and al | owed to conpl et %lfé’ 20di ssol ve vi a r%fi d stirring

to for P (W:uplomeRenalx ABiF 21 8myss Bquesiis of Fylornsbidisdry asrletssr deaey pe
i quid atggm& fibn %&gﬁ&% e§%11a£gg§€§)o%éag{rev;m§d gﬁl 3R hti&fads (from

part |1 ove) are t to 'rquid matri Xx. e gellan

m cr obgadddal emavspErateci ntiiyphay kabifity tnedel kopsé dormditi anis XFignret He Noelsuktdong
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Sensory Evaluation of Example 4 (Acetaminophen)

Sensory evaluation of this composition showed that there was no acetaminophen-derived
20 off-flavor present. This approach provides for aqueous formulation of a highly stable

acetaminophen solution with no apparent off-flavor.
Example 5 (Naproxen Sodium)

Step 1. Hydroxypropyl beta-Cyclodextrin (HPBCD) and Naproxen Sodium Complex in Distilled

Water

25 A 500 mL beaker was placed on a stir-plate. 87.65 mLs of Distilled water (DH20) was
poured into the beaker. Hydroxypropyl-beta-cyclodextrin (HPBCD, 2.18g) and naproxen sodium
(200.2mg) were added to the water to provide approximately a 2:1 molar ratio of
Hydroxypropyl-beta-cyclodextrin to naproxen sodium. The mixture was stirred rapidly (using a

stirring rod) for about 30 minutes.

30 Step II. Production of Gellan Microbeads Containing the HPBCD- Naproxen Sodium Complex
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WO 2012/ 037117PCT/ US2011/ 051386 Enbodi nent 3: The water stable
phar maceuti cal conposition of Enbodinment 1 or 2, wherein the
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or 8, i Jative
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of Enbdai prepdring ks e&‘c fmtmdne'ﬂre: Kdeogey Gkbare&tim Boako fyprEds ebme 2007. The fully

a | odextrin derlvatlv t her eo odiment 11: The
V\/Ll(f g‘t@ e IBWé‘FFr&‘&%‘BS a}teaﬁPPEfH ﬁ‘fﬁﬁ‘sq 1% ‘017 OBY L‘é‘ﬁﬁ} Moi ﬂEi‘EﬂBméW% Q) fﬁétséﬁmigf,
wher ei Rqhipged RahaPBWahiEe RLBM tolaBloRabeHE §oducat Bﬂ"ﬁla@i”v@l‘;’z&nﬁaﬂﬁy’%h@ Bidpeeof
aspirin, naproxen sodi um acetam nophen, and i buprof en. Enbodi nent

12: Thdhaatspusmaisine vphalehearedidiopabise topodie symirgech amapprokinEdoel ofehts 1 to
10, wherejin the the peu ent, j s i bandr te sodi,um diment 13: The
wat er- Svaite i gl BB g 8l PR R ARR SRS bR 7 o
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of the therapeutic agent are present in the pharnaceutical osition as a

t her apdeti, ¢heageqlated Pr fidfsasionrfiam ghsrisiting bath contents, amiyattiedwrith EEIBOThe wat er
st abl e pharmaceutical conposition of any one of Enbodinents 7 to 13,
wher ei nStap $ilildsitinidtlrain (et PhaymacfutichleCorhposatpmit i ¢ agent is conpl exed with
30t he cycl odextri n.
Into 100 mLs of DH20, 12g sugar, 0.2¢g citric acid, 0.4 mL natural organic lemon flavor,

0.1g natural masking agent, and 0.1g sodium benzoate were added and allowed to completely
dissolve via rapid stirring to form a liquid matrix portion (aqueous liquid medium) of a prototype

20 liquid form oral pharmaceutical composition. The gellan gum gel beads (from part II above)
were then added to the 100 mL liquid matrix. The gellan microbeads were suspended

throughout the liquid matrix in the resulting composition.
Accelerated Storage Study for Example 5 (Naproxen Sodium)

Duplicate samples were stored for 21 days at 55°C (equivalent to 36 weeks at 20°C if
25 Q10 =2). HPLC analysis was performed on the “bead portion™ of the prototype during the
extent of the storage period. Naproxen sodium was extracted from the bead portion using a 1:1
ratio (w:v) of methanol. After 21 days, the results of HPLC analysis for accelerated storage of
naproxen sodium formulated with Gellan-HPBCD beads revealed that the new formulation
provided remarkable naproxen sodium stability under these conditions (Figure 8). No
30 breakdown was observed for acetaminophen during the storage period. Stability was verified

using peak area, which was used to determine the overall percentage of breakdown of drug
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WO 2012/ 037117PCT/ US2011/ 051386 Enbodi nent 15: The water stable
phar maceuti cal conposition any one of Enbodi nents 7 to 14, wherein
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5t he t hiey a@peitiof stabfiendvdrsinkel ected from the group consisting of aspirin,
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phar maceut i &gl g0 @pzﬂ§ét¥anﬂ tlﬂg c&Yoiéh Howk8BHRALEBRAL 8o RagBx&h solifim 11, and
13 to 15, wherein: he therapeutic agent is selected fromthe group

caonsi stdiengecmff ébpmrprnsenn a"ﬁhlaﬂpmos@mruvmesafmtaamnon@ pivenatianof b higipfteble t he
of f-fl avor %ié rﬂaaﬁﬁ I. ha C%/%fj dextrin; and t he
wat er g]@gr&xgnb PHaeetPT &a IIS? B%@B bravYel matri x conprises gellan.

15Enbodi rrent tabl e pharmaceutical conposition of any one of

The wat er
Enbodi ment s & ‘@RXHVEM %PIEESB wher ei n: t he ther apeuti c agent
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acet am nophéecelgried BoipEDstadies peEe nflugtedingrxamaasking glahiisnet 4\§AH9éFS@J<19<E)r opyl

bet a- CXr%té}d%%rlh’&mdﬁk% (%%Eﬂngr ‘éﬁ@%@ﬁ%@ L@ﬁe‘?hﬁldr@%%@!sﬁﬁ&ﬂ 1}{%1%81‘? Q&?@eﬁ ogel

matri x conpri ses e water 's ar naceu
ctiposiAS ApCaNngin dmalled wa&b)o d]’ll]ihﬁﬁte karhplei bf edet] tk3tnticat HBre M@nfhllﬁlhg
t herapeutic a%ent is as nbodi nrent 20:  The water stable

phar madédiieCAR ¥b et 9ﬁp ‘Bﬁtﬂ%ﬁd VG &ﬁé t@rtreeﬁm%wﬁ%ﬁ%r%nglth?&% PeRcompley a1 g,
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wat er stabl e pharnmaceutical conposition any o of ~ Enbodi nen 1to 11
and 13 oudink8 abwree ridienirenmeerthee@peutd at £J€rior 3 weaksepaimemlphehe rate of
hydrolysis of ASA to its breakdown product salicylic acid. Analysis of degradation products
15 was performed using an Agilent Technologies 1200 series HPLC with a PDA (photodiode array)
detector, incorporating a Phenominex C18-2 column (25cm x 0.39cm i.d., Sum particle size).
Solvent system A) H,O, Acetonitrile, Phosphoric Acid (95.45 : 4.5 : 0.05), and B) H,O,
Acetonitrile, Phosphoric Acid (49.95 : 50 : 0.05). Solvent B ramped from 10% — 80% over 20
minutes. Stability was verified using peak area, which was used to determine the overall
20 percentage of breakdown of ASA to salicylic acid. Figure 9 shows the nearly quantitative
breakdown of ASA to salicylic acid in distilled water and for ASA molecularly encapsulated
with B-cyclodextrin in distilled water during the accelerated storage study. Similar results were

obtained for water acidified with citric acid. The sensory profile of the BCD-ASA solution was

evaluated. It was found that the complex had no unpleasant taste.
25 Comparative Example (ASA-Gellan Formulation, w/o Cyclodextrin)

Step I. ASA in Distilled Water

A 500 mL beaker is placed on a stir-plate. 87.65 mL of Distilled water (DH20) is poured
into the beaker. Acetylsalicylic acid (ASA, 143mg) is added to the water. The mixture is stirred
rapidly (using a stirring rod) until the ASA is fully dissolved.

30 Step II. Production of Gellan Microbeads Containing ASA
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Enbodi ment 22: The water stable pharmaceutical conposition of any one of
Enbodinents 1 to 11 and 13 to 18, wherein the therapeutic agent is
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24: The wat @ 50stARELEOSENBC &fah Galn SERRS).01 L6F RELBRYLONRamharEshedi nent s 1
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one of diments 1 to 27,
is delivered dropwise from the syringe at an approximate rate of 1 mL/min into the setting bath.

The liquid droplets immediately form a solid gel bead upon contact with the setting bath. The
newly formed gel beads are left in the setting bath for 1 hour, then isolated by filtration from the

15 setting bath contents, and washed with DH20O. Analysis of the beads indicates that the ASA has
dydrolyzed to salicylic acid.

Step I11. Liguid Form Oral Pharmaceutical Composition

Into 100 mL of DH20, 12¢g sugar, 0.2g citric acid, 0.4 mL natural organic lemon flavor,
0.1g natural masking agent, and 0.1g sodium benzoate are added and allowed to completely
20 dissolve via rapid stirring to form a liquid matrix portion (aqueous liquid medium) of a prototype
liquid form oral pharmaceutical composition. The gellan gum gel beads (from part II above) are
then added to the 100 mL liquid matrix. The gellan microbeads are suspended throughout the

liquid matrix in the resulting composition. The composition tastes bitter.
Embodiment 1: A water stable pharmaceutical composition comprising:

25 a therapeutic agent; and
an off-flavor masking agent;
in a water stable pharmaceutically acceptable gel matrix;
wherein the water stable pharmaceutically acceptable gel matrix comprises a non-
ion-specific gel.
30 Embodiment 2: The water stable pharmaceutical composition of Embodiment 1, wherein

the therapeutic agent is water sensitive.
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and 20a pharnmaceutical ly acceptabl e aqueous |iquid nmedium Enbodi nent 29: A
rehydrati on beverage conposition, conprising: the water stable
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oligosaccharide.

Embodiment 6: The water stable pharmaceutical composition of Embodiment 5, wherein

the cyclic oligosaccharide contains from about 5 to about 10 monosaccharide units.

10 Embodiment 7: The water stable pharmaceutical composition of Embodiment 6, wherein

the cyclic oligosaccharide comprises a cyclodextrin.

Embodiment 8: The water stable pharmaceutical composition of Embodiment 7, wherein
the cyclodextrin comprises alpha-, beta-, or gamma-cyclodextrin, or a derivative or mixture

thereof.

15 Embodiment 9: The water stable pharmaceutical composition of Embodiment 7 or 8,

wherein the cyclodextrin comprises beta-cyclodextrin, or a derivative thereof.

Embodiment 10: The water stable pharmaceutical composition of Embodiment 7 or 8§,

wherein the cyclodextrin comprises alpha-cyclodextrin, or a derivative thereof.

Embodiment 11: The water stable pharmaceutical composition of any of Embodiments 1
20 to 10, wherein the therapeutic agent is selected from the group consisting of aspirin, naproxen

sodium, acetaminophen, and ibuprofen.

Embodiment 12: The water stable pharmaceutical composition of any of Embodiments 1

to 10, wherein the therapeutic agent is ibandronate sodium.

Embodiment 13: The water stable pharmaceutical composition of any one of
25 Embodiments 7 to 12, wherein at least a portion of the cyclodextrin and at least a portion of the
therapeutic agent are present in the pharmaceutical composition as a therapeutic

agent:cyclodextrin complex.

Embodiment 14: The water stable pharmaceutical composition of any one of
Embodiments 7 to 13, wherein a substantial portion of the therapeutic agent is complexed with

30 the cyclodextrin.
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t her apeut i ¢ BEIRIlMERNB! Phe VRIRIQEIDIEMarRdceuliBa BHPESESN bPinySRPAT i Ng a wat er
st abl e pharmaceutical conposition of 20Enbodi nent 31 or 32, wherein the

cycl oddsoahadimenth étapend il agddtto donpharini n aqueous sol ution is contacted
wi th the pharnaceutically acceptable gel matrix precursor, wherein said
precursor conpri sksthgeptwiv, ageot it oelactedhBoprthe gaupwongstingyolasgiapt wpkexonat er
stable gel matrix of the £o Icg% in.an aqueous nedi um

Enbodi ment 3391V H aC3I0gPp el*::‘prg% {PHRINECN30, wherein the Iiquid form oral
pharmaceuti cal 25gO8MIRivbi ARsKiRL 428t KitkrCORMRREM; RiPVi des an i ndi vi dual
dosage unit of therapeutic agent. Enbodi nent 35: The water stable
phar maceut i cal cdbpwster stable pharmpgewivellp heqepiablyi gebmagixicanepes eelar ei n t he

h ti cal cohpuse sifellppocERisbis srermusic
pro- hot< 111 EPRRbE 7 AeMaLNe PlakefuceplbSoRbRPL B Beeut s ca

COOTpOSiBmivdimente X pOS LI, 110, 4andt1Grth 191 wha@sHht ng at 121 C. and 15 PSI for 60
m nutes, or hot fill pasteurization at 104 C. 30Enbodi nent 36: The water

st abl e phar maceuth<Cmbrap@iROSkhi i9Re18éte @MY mARE cRfup %mﬁﬁiﬂwﬁpiﬁn} apeoxen

wherein the therapeutic agent retains substantially all of its pre-UHT
processi ng tshéiuap ecatirainephdng aed/ibygprojere- HTST processi ng t herapeutic efficacy

after the water \ﬁ(l%&9_%%%%37l#zrggrc%ggzs%#g{ag%#}%?m itnag)rll(f phar maceuti cal

conposition i s expose Ssi rons of about 1 to about 2

seconds at a tenpks ahidr &alsx @BAHREutIIBLac@ptableSEl pAGHEIhFEaks 8l@ondi ti ons
of about 72 C for at |east 15 seconds. \When any variabl e occurs nore than

ohe time i nFaredimenitli®t Jdwtwaser stablepharmagaytira compesigae et #tensfi n each
oCCUrr gNGE 4 SedtD 9§ gnp@gﬁd% td 18 Jdgfdipi tion at every other occurrence.
S

Combi nati1ons o ubsti tuents and/or variables are perm ssible only if such

combi nations res "tllllet thlf:%pfs:&tlacbzlg%ntcl(s) S gcstlecti F8Sthe group consisting of aspirin, naproxen

sodium, acetaminophen, and ibuprofen;
the off-flavor masking agent is hydroxypropyl beta-cyclodextrin; and
20 the water stable pharmaceutically acceptable gel matrix comprises gellan.
Embodiment 19: The water stable pharmaceutical composition any one of Embodiment

1 to 11 and 13 to 18, wherein the therapeutic agent is aspirin.

Embodiment 20: The water stable pharmaceutical composition of any one of

Embodiments 1 to 11 and 13 to 18, wherein the therapeutic agent is naproxen sodium.

25 Embodiment 21: The water stable pharmaceutical composition of any one of

Embodiments 1 to 11 and 13 to 18, wherein the therapeutic agent is acetaminophen.

Embodiment 22: The water stable pharmaceutical composition of any one of

Embodiments 1 to 11 and 13 to 18, wherein the therapeutic agent is ibuprofen.

Embodiment 23: The water stable pharmaceutical composition of any one of

30 Embodiments 1 to 9, and 12 to 15, wherein:

the therapeutic agent is ibandronate sodium;
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It is believed the chem cal formulas, abbreviations, and nanes used herein
correctly and accurately reflect the underlying conpounds reagents and/or
noi et i es.wbaeewmsri17t he nature and 10val ue of the presentCirruseont iosrsseloes not

depend upont%@gffmg%rlggl{kg%%%ﬁgs%t%{?gaﬁodg;‘( fhese fornulae, in whole or in

part. Thus it 1's unders ornmul as used herein, as well as the
chem cal nanes and/or, abbreviatigns atfrjbuted to the.correspondi ngly

ndi cated copbaRuyas B RinER Sedbibla s Frr e T RERET B v any vy,
including restricting it to an ecific formor to .any_specific isoner.
15Wen rang sqeimealed ﬁ%ﬁeév%er?@éﬁﬁepwmegquﬂﬁ%%ﬁ@m%ge OsYBH %L ol ecul ar

wei ght b odshiedts ¢ sSPIPRRY 12 €515, SHelkigs chem cal fornulae, all conbinations
and subconbi nations of ranges and specific enbodi ments therein are intended

tos be inclu : di .each patent, patent application
ag% publica?ﬁ%%m%?Fggz%?ﬁdgg%@Pgég&ﬁﬁd@ I’'s docunment are hereby incorporated
herein by refer e, in.their entirety. 20The invention illustratively

di scl osed h ee?tﬁ'?@ﬁ?ﬁlgﬁﬁl?n%nglé “é”/lgé%lyl%oéia’“i“ﬁ’ e absence of any el ement
which is not_ s ecifiﬁaIL di scl osed her %p. The.invention %%]ustratively

di scl osed héPelACEHrtISH é“ﬁﬁ?“&? Baﬁ?PBS o3 BB ePrEEes8d@ce of any

el ement which is not specifically disclosed herein and that does not

mat eri al |y afnRedimeneSpddiecvaigidtavlsaharapesutiedl spmppsitien gf anyneqtaj ned

i nventi 0&%§5Q9§@0§5£%h§g31 ,&Hé%ift wi |l appreciate that nunerous changes
and nodifications can be nade to the preferred enbodi nents of the invention

a that su hanges. and. .nodi f.i cati ons can be nmade wi t hout departing from
tﬂg spirit ggaﬁﬁ%mgﬁgéleWHHBMP KP%?SP%@FEfore, i ntended that the appended
clai nms cover, al uch equivalent variations as fall within the true spirit
Snd Scope. o HETRHGIRTIGHE ThAe) b eoameRrreety eter il 86 nat | <
claimed: 1. A water_ stable pharpaceutical conposition conprising: a

t her apeut i ¢ gAY stabplg pharmaceutically geregaplergeh R INERRITHES &8Ht conprising a

cyclic oligosaccharide; 5in a water stable pharnaceutically acceptable gel
matrix; Embgdapent 26t Hdewetarstablepphasmpteatipgl cemposiapr 9f avceistdbl e gel

! - L C Hce D tae 955 A
matrix ERURmES 190 95 \nadéhi ngeg%ggﬁt@%s POV i tﬁ}gﬁo?m\?ﬁb\égc?sqc aride

wat er e pharmaceuti ca erein the therapeutic
agent is water, sensitiyVv 103. A wat er stabl.e .pharmaceutjcal conposition of
P 1o WhdrRh R 25 s S A e e LU EU R BPRRor b erir st bl e
phar maggeldde@bnts QP 6 i 4 RHui@lbraldatdve Jormhier ei n the cyclic oligosaccharide
conprises a cycl odextrin.

Embodiment 28: A liquid form oral pharmaceutical composition; comprising:

the water stable pharmaceutical composition of any one of Embodiments 1 to 27;
and
20 a pharmaceutically acceptable aqueous liquid medium.

Embodiment 29: A rehydration beverage composition, comprising:

the water stable pharmaceutical composition of any one of Embodiments 1 to 27;
optionally mineral or non-mineral nutritional supplements; and
a pharmaceutically acceptable aqueous liquid medium;

25 wherein the aqueous medium comprises an isotonic solution.

Embodiment 30: A kit, comprising:

a. a liquid form oral pharmaceutical composition of Embodiment 28 in

one or more containers; and
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5. A water stable pharmaceutical conposition of claim4, wherein the
cycl odextrin 15conprises al pha-, beta-, or gamma-cycl odextrin, or a
deri vat i weoaniwisxtiare thereof. 6. A water stable pharneceatse@alos1386

conposition of chaim?5 i . T i .
bet a- cycl odextri rtl) , or §%St eﬁ‘?lgsaftglr %&gﬁﬁ%@g@gﬁé‘héﬁﬁg&%@ ﬁlgat%%feél tical

phar maceut i @ampogiaposi tion of claim5, wherein the cyclodextrin conprises
al pha-cycl odextrin, aor a derivative thereof. 208. A water stable .

phar maceut i dENPAdRPYSIlE ifDRATOSESSAPEPRPBINGMERET HalpehyHFaicat GEnRagion i s
sel ect _ecgm%ﬁgi%; he group consisting of aspirin, naproxen sodium o
acet am nophen; and i buprofen. 9. A water stable pharmaceutical conposition
ofc claimb5, wherei ; a rtion of the cyclodextrin and at |east a
posrti on of the t%edrﬂll%lrg etﬂtllg%%rbté% are present in the pharnaceuti cal

conposi tion as aahhefApeugkiagantitcycl odextrin conpl ex. 2510. A wat er

st abl e pharmaceutical caonposition of claim4, wherein: t he

t her apeut i ¢ Agafersablephaghacsuticadly AcrPtlo 8¢ BYHSI sting of aspirin,

napr oxen sodi um .am I ; f G%ﬁé i gent
i s beta-cycl odext@%ﬁégﬁﬂ eﬁg@%ﬁ%@%@@%ﬂﬁﬂtfg@%%ﬁcggtgy?é%%{lll{lgl\r%gfo B Dor?
2012/ 037117 rQFspdSRT1k1;051386 t he water stabl e pharmaceutically acceptable
gfd matri x conpri ses %?I lan. 11.. A water stable pharnmaceutical conposition
of” cl ai m 4, SMIIRISHS comprising ¢RtACHAZ 3 neut i ¢ agent i s sel ected fromthe group
consi sting of asfkfidlapelaPhgepgn sodi um acetam nophen, and ibuprofen; 5the
of f-flavor masking agent is al pha-cyclodextrin; and the water stable

phar maceut i cal | ythaotiefprvabhasigap agetrdand conpri ses gellan. 12. A water

stabl e pharmaceutical composition @f ¢laim 10, wherein the therapeutic
agent is aspirin® L3 @éﬁ s ABF & RAFREEEUT %%l conposition of claim
10, wher ei n i Be ag kR uARRH uhCwWAH €Mt a fifie and under conditions effective to provide the water
15 stable pharmaceutical composition of any one of Embodiments 1 to 27.
Embodiment 32: The process for preparing a water stable pharmaceutical composition of
Embodiment 31, wherein the cyclodextrin is first contacted with the therapeutic agent in an

aqueous solution to form a cyclodextrin: therapeutic agent complex.

Embodiment 33: The process for preparing a water stable pharmaceutical composition of
20 Embodiment 31 or 32, wherein the cyclodextrin: therapeutic agent complex in aqueous solution
is contacted with the pharmaceutically acceptable gel matrix precursor, wherein said precursor
comprises gellan, to form the pharmaceutically acceptable water stable gel matrix of the complex

in an aqueous medium.

Embodiment 34: The kit of Embodiment 30, wherein the liquid form oral pharmaceutical

25 composition in the kit container provides an individual dosage unit of therapeutic agent.

Embodiment 35: The water stable pharmaceutical composition of any one of
Embodiments 1 to 27, wherein the therapeutic agent retains substantially all of its pre-retort or
pre-hot-fill therapeutic efficacy after the water stable pharmaceutical composition is exposed to

retort processing at 121 °C. and 15 PSI for 60 minutes, or hot fill pasteurization at 104 °C.

30 Embodiment 36: The water stable pharmaceutical composition of any one of
Embodiments 1 to 27, wherein the therapeutic agent retains substantially all of its pre-UHT

processing therapeutic efficacy or pre-HTST processing therapeutic efficacy after the water
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10naproxen sodium 14. A water stable pharmaceutical conposition of claim
10, wherein the therapeutic agent is acetam nophen. 15. A water stable
phar macewocal2/msonposi ti on of claim 10, wherein the therapastoia/oaent is

I bupr of t - i | Lol |

er S AR 0 A £ RIBLTRRS VR € SORIBATE, Sl P,

f or m onajec@id iR eeyicraale exoddaR 13500, orddTPT psdte\Gizaomedrditicik abhigout 72 °C
pharmaceutical conposition according to claim1; and a pharmaceutically
accept 491 ¥ leggtiboirsordsqui d nedi um 2018. A liquid form oral pharmaceuti cal
conposi tion of claim17, wherein the polysaccharide conprises gellan. 19.
A liquid forWWheyaiy yhableweews imos¢ thes 9pe §neiip any fonsfitieni argn app&raiutp, ithe

cygclic aljo ri i T I qui orm or al

P o R TR ED e ER R R B O U 8 ol B 0L 0 51 e
cycl od&xdnfibinatind oftubsgéaishts angror Vartibledfard pemiRlapaytf michgembinatiensaeageint as
a theraggutic agent : cycl odextrin conplex in the pharnmaceutical conposition.

21. AP RO8HIoBt-epari ng a wat er stabl e pharmaceutical conposition

according to claim1, said process conprising contacting: WO
2012/ 037117RCFbelied thogrsae! feranlte pipevatiiensaginames peedhigrein|cayestlygiski ng

agent ; eutd a{ly e %L el L X. Precur.sor
aqueoud LA A TR e e o BRERI AR B Bl il PRUEPGL e oBeEndse
S5t(he wahRk of ttayresephial sMmiiides abt depambDspdnl the tHebregic i ddréctness of these
formulae, in whole or in part. Thus it is understood that the formulas used herein, as well as the
chemical names and/or abbreviations attributed to the correspondingly indicated compounds, are

not intended to limit the invention in any way, including restricting it to any specific form or to

any specific isomer.

15 When ranges are used herein for physical properties, such as molecular weight, or
chemical properties, such as chemical formulae, all combinations and subcombinations of ranges

and specific embodiments therein are intended to be included.

The disclosures of each patent, patent application and publication cited or described in

this document are hereby incorporated herein by reference, in their entirety.

20 The invention illustratively disclosed herein suitably may be practiced in the absence of
any element which is not specifically disclosed herein. The invention illustratively disclosed
herein suitably may also be practiced in the absence of any element which is not specifically
disclosed herein and that does not materially affect the basic and novel characteristics of the

claimed invention.

25 Those skilled in the art will appreciate that numerous changes and modifications can be
made to the preferred embodiments of the invention and that such changes and modifications can
be made without departing from the spirit of the invention. It is, therefore, intended that the
appended claims cover all such equivalent variations as fall within the true spirit and scope of the

invention.
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22. A process for preparing a water stable pharnmaceutical conposition of
claim 21, wherein the therapeutic agent conprises aspirin, naproxen sodi um
acet am nowbeni2/@rii7bupr of en. 23. A process for preparcmgsaomassse st abl e
phar m"%ﬁ&i ﬁ%Lail?-%HpOSi tion of claim 21, wherein the cyclodextrin is first
contacted Wt € therapeutic agent in an aqueous solution to forma
10cycl adext rA watet b@blephbin e @g@htorapsgtic@xcomptdingA Kit, conpri sing: a.
the liquid formoral pharmaceutical conposition of claim17 in one or nore
cont ai ners; aaRélapeutic aght; Adyst ructions for admnistering the liquid form
oral pharmaceutical conposition. 1525. A kit of claim24, wherein the Iiquid
form oral p*&ﬁro@@ﬁ%!n%king‘a %b&bﬂ!&‘ing@cwﬁc &%s&%ﬁ&ﬁdé’;‘er i's provided as an
i ndi vi dual dosage unit of "t herapeutic agént. . A rehydration beverage

o osition, i.SkNd. tical composition

agjggrdi ng tcl)ngI(a\g'?errw%!b‘%hgﬁgﬁgéa&ﬁ%g%ﬂ%ilﬂgg@g%%g& e aqueous |iquid nmedium
and 20opti onal | t |least .one mneral or non-mneral nutritional .

Suppl enent ; s VeiRe bl EntiirdReicol asippPleds! Do Cattionon.

specific gel comprising a polysaccharide.

2. A water stable pharmaceutical composition of claim 1, wherein the therapeutic agent is

water sensitive.

10 3. A water stable pharmaceutical composition of claim 1, wherein the polysaccharide

comprises gellan.

4. A water stable pharmaceutical composition of claim 3, wherein the cyclic

oligosaccharide comprises a cyclodextrin.

5. A water stable pharmaceutical composition of claim 4, wherein the cyclodextrin
15 comprises alpha-, beta-, or gamma-cyclodextrin, or a derivative or mixture thereof.
6. A water stable pharmaceutical composition of claim 5, wherein the cyclodextrin

comprises beta-cyclodextrin, or a derivative thereof.

7. A water stable pharmaceutical composition of claim 5, wherein the cyclodextrin

comprises alpha-cyclodextrin, or a derivative thereof.

20 8. A water stable pharmaceutical composition of claim 5, wherein the therapeutic agent is

selected from the group consisting of aspirin, naproxen sodium, acetaminophen, and ibuprofen.

0. A water stable pharmaceutical composition of claim 5, wherein at least a portion of the
cyclodextrin and at least a portion of the therapeutic agent are present in the pharmaceutical

composition as a therapeutic agent:cyclodextrin complex.
25 10. A water stable pharmaceutical composition of claim 4, wherein:

the therapeutic agent is selected from the group consisting of aspirin, naproxen sodium,

acetaminophen, and ibuprofen;

the off-flavor masking agent is beta-cyclodextrin or hydroxypropyl beta-cyclodextrin;

and
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the water stable pharmaceutically acceptable gel matrix comprises gellan.
11. A water stable pharmaceutical composition of claim 4, wherein:

the therapeutic agent is selected from the group consisting of aspirin, naproxen sodium,

acetaminophen, and ibuprofen;
the off-flavor masking agent is alpha-cyclodextrin; and

the water stable pharmaceutically acceptable gel matrix comprises gellan.

12. A water stable pharmaceutical composition of claim 10, wherein the therapeutic agent is
aspirin.
13. A water stable pharmaceutical composition of claim 10, wherein the therapeutic agent is

naproxen sodium.

14. A water stable pharmaceutical composition of claim 10, wherein the therapeutic agent is

acetaminophen.

15. A water stable pharmaceutical composition of claim 10, wherein the therapeutic agent is

ibuprofen.

16. A water stable pharmaceutical composition of claim 10, wherein the gellan matrix is

provided in the form of beads.

17. A liquid form oral pharmaceutical composition; comprising:
a water stable pharmaceutical composition according to claim 1; and
a pharmaceutically acceptable aqueous liquid medium.

18. A liquid form oral pharmaceutical composition of claim 17, wherein the polysaccharide

comprises gellan.

19. A liquid form oral pharmaceutical composition of claim 18, wherein the cyclic

oligosaccharide comprises a cyclodextrin.

20. A liquid form oral pharmaceutical composition of claim 19, wherein at least a portion of
the cyclodextrin and at least a portion of the therapeutic agent are present as a therapeutic

agent:cyclodextrin complex in the pharmaceutical composition.
21. A process for preparing a water stable pharmaceutical composition according to claim 1,

said process comprising contacting:
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the therapeutic agent;
the off-flavor masking agent; and

a pharmaceutically acceptable gel matrix precursor;
in an aqueous medium with for a time and under conditions effective to provide
the water stable pharmaceutical composition of claim 1.
22. A process for preparing a water stable pharmaceutical composition of claim 21, wherein

the therapeutic agent comprises aspirin, naproxen sodium, acetaminophen, or ibuprofen.

23. A process for preparing a water stable pharmaceutical composition of claim 21, wherein
the cyclodextrin is first contacted with the therapeutic agent in an aqueous solution to form a

cyclodextrin: therapeutic agent complex.
24. A kit, comprising:

a. the liquid form oral pharmaceutical composition of claim 17 in one or more
containers; and

b. instructions for administering the liquid form oral pharmaceutical composition.
25. A kit of claim 24, wherein the liquid form oral pharmaceutical composition in the kit

container is provided as an individual dosage unit of therapeutic agent.
26. A rehydration beverage composition, comprising:

a water stable pharmaceutical composition according to claim 1;

a pharmaceutically acceptable aqueous liquid medium; and

optionally at least one mineral or non-mineral nutritional supplement;
wherein:

the aqueous medium comprises an isotonic solution.
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