WD 03/ 077842 PCT/ US03/ 06855 PALATABLE ORAL SUSPENSI ON AND METHOD Thi s
application clains priority fromU. S. Provisional Application 60/363,704
filed Marwio @A7793902 which is incorporated herein by referremesosbesihe
present invention relates to a pharmaceutical fornulation in the formof a
pal at abl e oral suspension which includes suspended particles of a readily
wat er sol ubl e drug sFALATARE QRAJo SUSEENNIORAN) METHEINt , whose
normal ly bitter taste is nasked, to a dry powder forned of the above drug
and a pH nodi fyi ng agent which 10 when m xed with water undergoes in-situ

reduction in sol ublik kpplicatioRél@iPprionity ABm10.S. PRIVIEiGha WPBRERIABOB63 SN
powder which is substantially free of bitter taste, to a nethod for

preparing suéld darch 4004 svhaelsis inparporgediherentyarefesencanski ng the taste of
orally ac%m' nistered readily soluble bitter tasting drugs w thout the need
for insol'uble polynmer or wax coatings or mcroencapsul ation techni ques. 15

Background of t hel“lllé‘%/n@ﬁinit Rivemadn RNtesGO APharAeutichl forMBlafbn GPME fstet 8L 4 on
when pharmaceutical formulations in the formof oral solutions are to be

enpl oyed. Garadatable pral snspension whichngcledes gnspgadezipandi¢les ¢faareadilypvateer or

ot herwi se unpal.atable taste. In order .to make gral, liquid. f.0o | ati ons
Tore pai at apiPRibl; drigaup g s it bt Se gviare Bt R i
various pol yiBideq, @l W powad! fotflePERRNS Bbdve di) aMded dﬂ@ RERIPS Hgalgenttvildch
particles of the "drug so that they may be suspended in ang.p_re'vent ed from
sol ubi | i @i ngwhen inixpdivdtl water vndergagsl in-situstedudtionrin selybibity or precipigasion to

h inafter, . th t echni 2 ' . f ht with
Var fous. pr ocREB ARG aur et T abpuseniePere it i W5se 027 1o

Sj oovi st et ﬁkthoaeatgrgpd:ﬁ%g%ﬁgﬂsﬂa) sb&R]RSEHAAS a nitRdd 1P HABBAE tel A of

preparation which is formed by encapsulating a m xture of drug (which is

nor mal | y unpadaly athinistened readdy soloble bitter sasting diugs avithatiethe inpesbfon fsiselupls yner

the resulting m'crocaé)sul es of which ar i.nsol Hx?t?}l e at high pH and adding
wat er 30 herBRIFMEROL WX £ QaHBEOLIPICHCAARS Y AIYHICCRINAYGS- 4| t er nat i ve enbodi ment ,

t he basi s substance is nmixed with already encapsul ated drug. Sjoovist et
al indicates that the conbination of the use of encapsul ated drug and
basi ¢ substance effectively madkskghmndasfithe biivenition

Patient compliance is a major consideration when pharmaceutical formulations
in the form of oral solutions are to be employed. Generally, oral solutions of drugs
20  will have a bitter or otherwise unpalatable taste. In order to make oral liquid
formulations more palatable, it has been suggested to mix drug in powder form with
various polymeric or wax coating agents or to microencapsulate the particles of the
drug so that they may be suspended in and prevented from solubilizing in liquid for
oral administration. As will be seen hereinafter, these techniques are complex,
25  expensive and fraught with various processing and drug delivery problems.

U.S. Patent No. 4,656,027 to Sjoovist et al. (Astra Lakemedel) discloses an
oral pharmaceutical preparation which is formed by encapsulating a mixture of drug
(which is normally unpalatable) and a basic substance, in a water-insoluble polymer
the resulting microcapsules of which are insoluble at high pH, and adding water

30 hereto to form the oral preparation. In an alternative embodiment, the basic substance
is mixed with already encapsulated drug. Sjoovist et al indicates that the combination

of the use of encapsulated drug and basic substance effectively masks the taste of the
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-1 WD 03/ 077842 PCT/ US03/ 06855 drug. Exanpl es of basic substances enpl oyed
i ncl ude various hydrogen phosphates, trisodiumcitrate, nagnesium

hydr oxi dewoHanomaan Pat ent Application 0069097 (Astra Lakewwdso}oasscl oses
an oral suspension fornmed of m croencapsul ated bacanpicillin HJ and a
basi ¢ substance .5 su hoaﬁ%{ﬁéc rbonate, for exanple, sodium bicarbonate, a

phosphat e or d88c Expeples stapees SMpEYRA drelusder agipus bysiregenfphosnhates,
bacanpi ci | | i isblum StrRSKS, | ating pol ymer and basic substance.
U S. Pat. No. ls4, 865, §51’ toglfg%énsﬂez%@)gﬁé!di scl oses coating of particles of
cef uroxi me axet i | EcopeadPatért A pplicatinind)068097a@straillak@hedof)sdiscloseh g Brapar ti cl es
may be 10 m xed w trg vvéjde{fpto form an aqueous_suspension. U S. Pat. No.
5, 498, 447 t oSURPERIN fefmeq ofgniceeensansulated bagammpiplinHC) apdg bagic sybsienée| es of
medi camenf t aﬁ’]ﬂﬂ Lhter.: Pat . ...5,409,711 to
Mapel |'i et a%cq?%érc %hﬁg’f@?%\étl o%la%f’?‘hﬁ‘. %%%gérg‘ze’tagg h§3ph6 aorrr?aNcgtéat}?’i cal
formul ation Wwhereby the otlsbmvise bitteattaseanofthe bavaimpidillil ¢8Clds emgledagnt ai ning a 15
drug that is coati?g_with a polynmeric¢c nenbrane which is soluble only at a pH
of 5 or grea$sAPSURRInggOlrRer Agd a6 eubstneR- xed with the coated core for
reduci ng di ssol uty { J Wit . ug will be
rel eased only \/\/netr{'cgt?rll)gf')f(I:\Iooz'atH gg%?:g:i(gs ég\%éﬂgsscg%sgé f(ﬁa?l\é%é)ﬁp ?‘%lgﬁg gmach and
reached the ¢eftuesimaexetihesated With @ lipid @ sk béte #dstd, Shixh @ireeéshay ban 5. The
addition of the acidic conPound agent is used to 20 reduce the solubility
of the pYl yndixed withpighto fopRaneRsaws SUSPEREONe, in turn, provides taste
maski ng qualities : at. . 53 VA t . (Eurand
Anerica) teaches taj'ygrggclz\g)dtaf“eg%?g?§°rrlﬁg5§15§ﬁé§adﬁéc3 S%?%r?%%&ga% Dar ug with
cel I ul ose acﬁdrﬁéles phinbdicahent ta Rtislg ehplédsanttad it tdstee. t aste of the drug. 25
In each of the above?patents and ap%cati ons, the fornul ations prepared

a

require extra probesdahdNaddi09,7dbitg Mapelh bl Ewand Inserpational) discloses togr | n
the f f film,. | At i e i i i ).t d
e ol gk GRSORRH o i e g b2

packK to use O
menmbrane13 s HhiglthdthecqutQCRER a pbRleyie thdntbrakOnRith exofitblesly axppHDf $rand t he

di ssolution of the drug may be inconplete so that
greater. An acidic compound is mixed with the coated core for reducing dissolution
of the membrane in the oral cavity. The drug will be released only when the coated
cores have passed through the stomach and reached the intestine where there is a pH
equal to or greater than 5. The addition of the acidic compound agent is used to
20 reduce the solubility of the polymeric membrane. The polymer membrane, in turn,
provides taste masking qualities.

U.S. Pat. No. 5,653,993, to Ghanta et al. (Eurand America) teaches a
procedure for microencapsulation of an NSAID drug with cellulose acetate phthalate
and gelatin to mask the taste of the drug.

25 In each of the above patents and applications, the formulations prepared
require extra processing and a polymeric physical membrane or barrier in the form of
a film or encapsulation which provides the insolubility and taste masking components.
The major drawback to use of a polymeric membrane is that the process involved is
complicated and expensive and the dissolution of the drug may be incomplete so that
30 release of the drug active may be inhibited resulting in lower bioavailability.
Conventional taste masking techniques such as sweeteners and flavoring

agents are often used in addition to encapsulation. However, many traditional
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30 release of the drug active may be inhibited resulting in | ower

bi oavai l ability. Conventional taste nasking techni qgues such as sweeteners
and fl avowiong/o7msgents are often used in addition to encap®aratSoanessiHowever ,
many traditional -2 WO 03/077842 PCT/ US03/ 06855 sweeteners are not

effective in _masking partigul.ar]y unpl easant tasting drugs w thout the
addi ti on of HETHEF ﬂfgg?‘eef%ﬁgm Wgn??gﬁ’# arly yng S%Fﬁﬁgé&d@sw@aew f or

taste rmaski 2] I tah jition to
the art. U oealEdh bfasithelsufe AHHE R WIS Aot Rdiaptothber,)
di scl oses Smaskingreadifsoiabhle actoms waxid thas bea dseddraddaionte shewdri. ch cover s

‘35 5;quin ﬁlyfm % i F%ﬁt&ﬁﬁﬁ%ﬁ%é‘fd@ﬁ’c@h%@f OR5 % Cletnical Co.) discloses
0x0-1,4-d4 h SRC PR IL DXl 4.6 j an ohydrate).
This te oy chfud gfoPACARERATE S e ARCS WRHRES el QA BnEREC Sl M ARy o
THE | NVENTI Qbyclopramy 8+(diffueométhéwyt) o[ (PR S emdthyle iy dro. 1 - SeigviatoloT|al-

suspension of a_ n | Iy unpal atabl e drug is provided which suspension is
subst anti al | 9"‘6&#&%@?'3'%}1@@%?%%@@5@0 aibmethanesulfprate mopahydraie)e SThis isa

readily sol ug)geﬁgg&/a%{gtg}z\@(%lgglfg?ﬁl d’wltﬁbit@?ﬁ?&i ated with a bitter taste when

in solution, an oral suspension, 15 which particles of
drug are rendered and mai ntai ned substantially insoluble in the oral
suspensi on so that the bitter_ taste of the drqgﬁis masked wi t hout use or

h

need forlOpolyner or wax coa®UNMARYQE THBECBYCENIION,. The particles of
drug are rendered i i i ant | i rm
preferably throug%n %ggrdo eg;rlllglll glr%%rrr%sr@réﬁﬁgﬁuﬁg’ddl I?Ay‘%exaﬂaggfegh%{%ko\?&nq%h are m xed
wi th particl gsmedilytufpalaablg.drigisprovitkelwhibk sebpeigsiciDisaubstaitiatipdedoid 6§ agent
are mxed with water for constitution and suspension, the pH nodifying
agent adj ust Bitiggeptengidon formed of pardigies oba rearily prlulle data which mgrmaallytipe” dr ug
and thus red S ' : [ Wit h.
et oot wion Rl b el el BN, DL e} o BRRER'ORA Sk 0

suspensi pf, HWAghGakldroFdrg drat@rleted-agd imaittaided aiitantalbuinsslabit i@theyoral
insoluble and thus 25 is substantially free of bitter taste until after
the oral suspesnension sosthatfhe bitiertasteied theydipg ungked withowruse REngedhiBht i on wi | |

cont a1 o1 Bi 606k ARkt RSPl Tha PRI o6k SE0
and maintained in substantially insoluble form preferably through use of one or more
pH modifying agents which are mixed with particles of the drug. Thus, when the drug
20  and pH modifying agent are mixed with water for constitution and suspension, the pH
modifying agent adjusts suspension pH to reduce or minimize solubility of the drug
and thus reduces or masks the bitter taste normally associated therewith.
In effect, when drug and pH modifier are mixed with water to form an oral
suspension, the drug precipitates in-situ and remains substantially insoluble and thus
25  is substantially free of bitter taste until after the oral suspension is ingested.
The oral suspension of the invention will contain one or more pH modifying
agents in an amount to render and maintain the drug substantially insoluble in water.
In addition, in accordance with the present invention, a method is provided for
preparing an oral suspension of a drug which normally in solution is associated with a
30 bitter taste, which includes the steps of

providing a drug which in solution is associated with a bitter taste,



In addition, in accordance with the present invention, a nethod is provided
for preparing an oral suspension of a drug which normally in solution is
associ at ewowshrsaz 30 bitter taste, which includes the steg3/uwh3/pssevi ding a
drug which in solution is associated with a bitter taste, -3 WD 03/077842

PCT/ US03/ 06855 ad 'xln% tge drug with one_or nmore pH nodifying agents

capabl e of gener af4HIng BEABIRN I ARROTMoTs PRmedifying agemésceappleakt i on in

solubility o LRI i r i i in._substantially
nsol ubl ¢ or ESEEE it PlHbnmh AR AR ARGk kil BR3P i T
wat er to f orof dmgendimamiapmpsingninaihibSaritially disoiblddrdbsswbkribld fagasikid Wil 1 be
free or essentially free of bitter taste. Still further in accordance with
the present i nvenfdmi¥ing the Jrugrang nbbmadifier wih mateste S1m an grabspseragiopifch when

adm xed W th j r; Al i ially free of
D1 1t or ¢ ot oM pich wtch 0GR HIEBPASLARI HR B Bslel T (00 O o
in solution form B8l &xteeiredcedrdahdewizh thetpreenttiasdreion ankly ang powdepr e pH 10

modi fyi ng agents therefor which renders and nmmintains the drug insoluble or
essential |y {orylatign és pravigdad shichovhenadapyedavithowatey 8, forasa ergl suspersiont er

taste of t hesubg{aﬂgally:;@?e %{D %tlt%rté[@e %%ecgrgfd?ﬁrg@v%eir? Q.lfl%tltogqs }’03%1'%& tg%] %n Wil |

contain one or nore yl'ng agen n anount to ren

mai nt ai n t hed@gwehictinsoniondbiny isi a3seiaual with 2 bitied task] eid oreldrirhiere pHN
accordance with the present invention, a nethod is provided for masking

the bittH} teediyiag agensy thgrafpr which renders apd maimiaing the daagiveolable@rvi th a
bitter tast gsseMﬁlg*?n IOf) \!vzﬂﬁxl Sty Greili O] %aslgﬁgkk%i&& tLQ?ofd{h'ég ' N
particul ate form together w one Or mnore pﬁ modi Pying agents SO t hat
when the drugrignd pH 20 nodifier are adm xed with water, the pH nodifier
wi Il provide a pH environnment which renders and maintains the drug

subst anti al | y i ns®heigiyelrug powdes damaylesipn offtes apntiontillgontat oncgertraospH he
the i mvent  ofodrge dhot BBy bRt rebFR U5R Be BadnCG ShOSHEERRROER  on
in conjupeti gwiet.h the pH nodi fying agent is des- 25 qui nol one
anti bacterial agent.
Further in accordance with the present invention, a method is provided for
masking the bitter taste of a drug which in soluble form is associated with a bitter
taste, which method includes the step of employing the drug in particulate form
together with one or more pH modifying agents so that when the drug and pH
20 modifier are admixed with water, the pH modifier will provide a pH environment
which renders and maintains the drug substantially insoluble, in suspension, whereby
the bitter taste of the drug is masked and/or substantially reduced.
In a preferred embodiment of the invention, the drug employed in the oral
suspension of the invention in conjunction with the pH modifying agent is des-

25  quinolone antibacterial agent.

DETAILED DESCRIPTION
As described above, the present invention involves masking the bitter taste of
a readily water-soluble drug through the use of one or more pH modifying agents,
30  where upon constitution of the drug with water, the pH modifying agent generates a
pH environment to form an aqueous suspension of in-situ precipitated drug or reduced

solubility of drug which results in substantial taste-masking of the drug. The drug
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DETAI LED DESCRI PTI ON As descri bed above, the present invention involves
masking the bitter taste of a readily water-soluble drug through the use
of one orwooB®7pHk nodi fyi ng agents, 30 where upon consti t wdrarsosbesshie drug
with water, the pH nodi fying agent generates a pH environnment to form an
aqueous suspensi.on of in-situ precipitated drug or reduced solubility of
drug whi ch rEdRaRssubsfanipblytinselybie upersingestign khtilgt teachasdhelpbgt whiteh ithisug - 4 WO

03/ 077842 P 3 . 3F J st ant ially insq] ubl e upon ingestion
anti 1t oacieath e P Rigic GPRuiRe SURGHAY Bk pHOR b SofiL i Roe, 6, ¢ ne
stonmach or atdsalmaysbepPtetarabiliiahé pBIthodiflimSddeR€is aR alkalife maRsial Whith PSises

Pref erably, thgﬁgH nmodi fying agent is an al kaline material which ralses

the pH of t htheqlsplthe suspension for @ dineg rrymatly belublelinibneutial onacidist r al or aci di ¢

5 enviro ng. . I S.i.ngest he | r, pH of .the stopach
provi des %Tﬁeénvr%@(@glggg?% cg ({‘)h;égilrklg bsn"slgers%ﬁg%%’wcw Bﬁﬁéhﬁ{)sé‘-’rﬂf“%lkﬁwlé‘e? 0

sol uti on andnéessabs@ndRidnb YortthedruBaéye-didsblve fnfSIofuti AU B abSEHEH GHel S an
especially useful advancenent in the art for drugs which are readily

soluble in we®®t and are bitter tasting. As can be appreciated 10 by those

skilled in the art,. eadi,|. | uble bitter. tasti dr u resents
substantial chall Eglgc’gas\%%%%ké%%% lﬂlheglsfu&e?}”@\?’@h&ﬂsﬁgﬁvﬁﬁﬁgﬁn&n&ﬁ? 9‘1%‘”

admi ni st er eddtuiggwhéth drOFeatilpsdIHIs in WhteBRR1rE bitRr fadfhNINs &H%%ﬁ#&&ﬁ%d" hat

the powder formulation of the present invention conprises a mxture of the

readi |y 5ol uby thoge skdll¢dhinghe arit.aareadily sobubihe bitertagsing dimg pesentpiisubstintiyi ng
agents. There_ i.s no need for. m croenca l.ati on, or, 15 coating,of the bitter
drug active ﬁ%i‘%l%ng/eawg € _Wﬁé? QGV&?OR/P(%%"‘%P@%Y@%@IBW@&% lI“iLg%\ti on of an

i nsol ubl e f ofghmfatiohe KEnEIA BARFNEPatedidie] hatle bp%aé@f%ﬁul\aﬁ&hofﬂﬁe pH

nodi fying material to create an essentially insoluble tasteless noiety.
Duri ng the npresémdnvgneorndompréses a alixwuseighs ieadilpfoluble diupiempaitenlatecfosml y and

| ti i | ati . tilized qr. ired.
Instead, |t hethSga iR Pr T AYTHOBAETS R P Q6Terr SHementigsJrifn e o pi
at whi chy4 hecgling omemi@érﬁé %/cﬁf% WIBAariBLpSTGbDS oF Warty h?atéﬁh@@ox?ﬁtﬁiﬁg@c‘ﬁﬂer

formulation is constitute wat er. Thus; upon ingestion o

suspensi on, bthan jpkblebleiforonofthe dtug mainoichtak ¢heddrug)intéracts withabe pd ndnbfying i s
sval  oved epncejlteerrisal %ohc?eactier A esiseralrft%lllljlfl?rlls%lublireat%lsftiefggs rggi%‘[ty. or all of
During the manufacture of the oral suspension of the invention, costly and
complex coating or microencapsulation steps are not utilized or required. Instead, the
20 pH-modifying agent is pre-selected so as to provide a pH at which the drug is
minimally or near minimally soluble when the powder formulation is constituted with
water. Thus, upon ingestion of the suspension, the pH environment to which the drug
is subjected when it is swallowed renders the drug insoluble, masking most or all of
the bitter taste. When the suspension reaches the low pH of the stomach, or the pH of
25 the intestines, as the case may be, the drug, now soluble at the new pH, goes into
solution and is thereafter systemically utilized.
It should be appreciated that bitter tasting drugs which are even slightly
soluble in water will exhibit bitterness.
Drugs suitable for use with the present invention include any drugs which are
30 soluble in water, but which are substantially insoluble at a higher or lower pH and

whose solubility can be decreased by addition of a pH modifying agent which causes

reduced solubility or in-situ precipitation of drug upon constitution with water. In this
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the bitter taste. Wien the suspension reaches the | ow pH of the stonmach, or
the pH of 25 the intestines, as the case nay be, the drug, now sol ubl e at
the new pwo goems42tnto solution and is thereafter system eatriysoswdesss zed. |t
shoul d be appreciated that bitter tasting drugs which are even slightly
soluble in water will exhibit bitterness. Drugs suitable for use with the
present i nvewey.dke @Mem@uref oty mpdifyingwigens engders the Grugoiubishutially inwienle but

which are su n at .a hi her | ower

solubility c%rﬁit Eh% ecr %%% %th?ge&?sf’i%ﬁn %Gﬁ%lbﬁbs‘g‘agﬁﬁnm@m ch
causes redupegasiekdilelsyitymt tlhd'pa‘ﬁ'eﬁMNlEHnQHé gHtoQ&ﬁeOﬁoxﬁéclﬁJﬂ%Ee 1HRQ8ne
constitution with water. In this -5 WO 03/077842 PCT/ US03/ 06855 vvay t he

addi tion of atesHhawii ¢ry/ilrﬁgmagtern@haeéhm@resdm@e drug substantially insoluble
but

and, thersef ore S%I t| aIeI }%ste ess Py F nd t hroat .ar ead(sﬁly
solubl e and avai l'abfFéied ? L Inyengion proyi ?ﬁwgeﬁéﬁa eé IRFRYsen; forseadily ¢ he
stomach or t{igtet SIIQSIE ARRS, and! drEf Whérk Aedrehsip/dol @B A Na?&kh?l%ﬂhﬁiéﬂiﬁ?e drug.

5 Wiile the present invention provides the greateSt inprovenent readily
wat er sol ubl @ad@m@wll@ngefdrfmgn whiizing the con@pisriisdakd beteirt and ate vartsaiered | |
enhance taste cﬁﬁh 31?’81\2? benefit fromutilizing the concepts discl osed
herein and atdHMY Oas part of the invention. Agents for m)dlfyl ng

pH can be any conxgitefr niddiffReli f1Y AObAEE bn ¢l bE mddifRhe HAVE

reduced solubility and/or an'in-situ precCipitate of the deS| red ug when
const i t ukled W’prhwdmgereducaép@nbnlmganﬁbcarantm-@mmatempetatsfoftthmd@rra@dmgpvwed t he

H di fyi t b di t d th
B Lispensi on | SO vAEr o PG i rofaenaiing of 1 B &FplodeCiieht wni ch
provides a px'ﬂoﬂlff¥1h be éﬂ%ﬁ?%'aﬁ%ldﬂf&%hﬁ\%&fﬂﬁfbvﬁ&@ aPHugf ﬂB@sﬁs‘iBeﬂ‘ﬁ&r?fowe}S Mor e

than one pH nodiTying agent can al so be used in conbination. C asses of
drugs for whthah thehdrugp pHse matdrneremtalloaing sgans ehidh pahvides 4 pHof ¢he suspansiont at e

Ui ol one- - cBrergpiienHa SBhBERRRHRy 1 | ¢ aci d derivatives. and other
o bt oy L2 08yl 8 SRR GEI AR PG| o 1.
di scl osed i n U. S. CRases ofidrugs f@&3uhioh thegmekent invention is useful which form a

precipitate with an alkaline pH modifying agent include , but are not limited to,

quinolone- or naphthyridone-carboxylic acid derivatives, and other antibacterial

agents such as norfloxacin, ciprofloxacin, or ofloxacin. Preferred are quinolone- or

20  naphthylidone-carboxylic acid derivatives disclosed in U.S. Pat. No. 5,935,952 and
U.S. Pat. No. 6,025,370 each to Todo et al, each of which is incorporated herein by

reference.

A preferred drug is a quinolone-carboxylic acid of the formula:

ses

N . CH3SO3H b H20
CO DRI

CHj F/|\F

1-Cyclopropyl-8-(difluoromethoxy)-7-[(1R)-1-methyl-2,3-dihydro-
1H-5-isoindolyl]-4-0x0-1,4-dihydro-3-quinolinecarboxylic acid
25  methanesulfonate monohydrate (also referred to herein as des-quinolone).



U S. Pat. No. 6,025,370 each to Todo et al, each of which is incorporated
herein by reference. A preferred drug is a quinol one-carboxylic acid of
the formaweo3nr7s@ O Y OH ' CH3SGB3H H2O HN x qoli CH3 F PCT/US03/06855

1- Cycl opr opyl -8-(di fl uoronet hoxy)-7- [(1R)-1-nethyl -2, 3-di hydro-

1H 5-isoi ndol yl ] - 4-o0xo0-1, 4-di hydr o- 3- qui nol i necar boxylic acid 25

nmet hanesul f onat e nonohydrate (also referred to herein as des-qui nol one).

-6 WD 03/077842 e [UIP h.Sa: | gt alt with
water sol ubi 11ty I SEeligRas a T ARl IR ARSI iy BB 17, Bghmi

sol ution of athenbies repmh rohpereuies Aidlttton ofithdid&-quihdlges isbatdiviither af t er
taste. It has been found that the solupiljty of the des-quinolone 5
decreases s ﬁg‘?ﬂefm& BHter plterasie. nk bes beendayndshatthe selpbility ofithe des-qwnolong t h

m ni mum sol ubj Li . Em . at Jom about. 5.5 to 8. In
accor danf:sg w@étchéag%/shs? nllﬁ‘%glﬁ%iug?\l?ze erlg&t% eto g%%?‘rggﬁhag’sw%flﬂ%lmﬁé s m xed
with an al kadolutsligggabout O 7EhgmabhypH rangg o dbout!PS o 8ONShddokfah@witht h

wat er, L-arginine causes in-situ formation of an insoluble zwitterion,
whi ch is rel Beimpenton, ydees s preferaeddascaminodeneds mixed with pmalkalingsagent, Exanpl es

of readily sgLphs, SLUBRNER LALT RPLARAIG AL Sl Alloagi dupH modi Ty

agent, incl ut” are’ no te um I'nnhonohydr at e,

sodi um di cl foxmatidd éfranrihsubiibie baiterion, whidh ivelafioély elyedless Bh@ heteedsiad tsal i ne
pH nodi f}yi ng aagnts for use with the quinolone- and 15
napht hyl iHon@agdiagiexyl i ¢ acid derivatives above, including the preferred

des-  quinol one. o el o ACkll Ll 0Fue S TR HRP ISRk AFhUE, Ot e

not limted to, I'ne, gl ni ne, 'um ci nmagnesi

hydr oxi de. ThediRpagnR isdledd B archdt diniifed td,Hotme dlyk4edllia gesHohydrate, §dHpER
preferred acidic drugs are sodiumcitrate and L-arginine. L-arginine is
t he nost pr efigloxagillin monohydrate or sodium ifetroban.

Preferred alkaline pH modifying agents for use with the quinolone- and

15  naphthylidone-carboxylic acid derivatives above, including the preferred des-
quinolone, or other acidic drugs, as mentioned above, include, but are not limited to,
L-lysine, L-arginine, sodium citrate and magnesium hydroxide. The more preferred
alkaline pH modifying agents for these preferred acidic drugs are sodium citrate and
L-arginine. L-arginine is the most preferred.

20 Examples of acidic pH modifying agents suitable for use herein include, but
are not limited to, fumaric acid, citric acid, tartaric acid, malic acid, maleic acid or
succinic acid.

By the term “readily soluble” or “readily water soluble” is meant that the drug
will be substantially, or at least partially, soluble in water such that any bitter taste

25  inherent in the drug will be apparent upon oral administration. It is believed that the
greater the solubility in water, the more beneficial will be the taste masking effects of
the present invention. The solubility of the drug is also dependent on the availability
of the counter-ions in solution which is important when selecting pH modifying
agents that may have counter-ions which can offset the intended affects of decreasing

30  solubility.

The term “substantially insoluble” when used to describe the effect of the pH

modifying agent on the drug refers to the rendering of the drug, upon addition of
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20 Exanpl es of acidic pH nodifying agents suitable for use herein include,
but are not limted to, fumaric acid, citric acid, tartaric acid, malic
aci d, nalwomsacisd2 or succinic acid. By the term "readi | y pealusob/essssr
"readily water soluble” is neant that the drug wll be substantially, or

at |l east partial I,%, soluble in water such that any bitter taste 25 inherent
in the drug VRAEH ihan ablsast eartiallpsisokyble stateiwheret feast some ofthe drupéd | eved t hat

the great erpfe&ﬁit?tgél.?ﬁieig fF))lIreYer}eﬁ tl‘{@tug{)n ?écﬁt?or{%\gatgrg eP %%%(ﬁ% al\é\jf)'l'ulﬁtf?g%&ﬁ%hlge taste

maski ng effects o esent 1 nventi on. IS

al so dependepiciphattd evithaahiniihi dnyounobf drig réRaininglin k610Gor the®BY WsuRfgWhi ch
i's i nportant, when sel ecting pH. nodi f§|(§g a%;nts that nmay have counter-ions
whi ch can of eghatipan rpdueiiadn pitfes daste ¢fftheidmege Asilong assomeaifiths diugys The
term "suhst I.: i ) escribe the effect of the pH
nodi fyi ngs agéﬁ%lﬁiééﬁcx‘%’ﬁgégl}tggiar&g g@%nqrgéﬁﬂéﬁgreeﬁa%eﬁ ng of the drug, upon

addi tion of -7 WhéX@hA FitBdth REdipititOSWRGEERd thaésefibe tHe stiffe &t tht @ABlin
partially insoluble state where at | east sone of the drug is precipitated.

It is preferyuspensioarelgbda theirandering osome ve pubstantigilyaihobthodmg iof drug be

precipitated w. 100 mum t cof . drug remaining in solution thereby
resul ting i%r\é%ai)gn%t%i%%?pé)&ua??ﬁféﬁqfnwabﬁrtter taste of the drug. As long as

some of the drug Tie eriradspintiallelee dfiBiditisteT ort asdehtiflly frdtorditug d! be
reduced. The term"in-situ precipitate” when used to describe the state of

the drugll n orssipartsimanwhesrt esed in eorjwction mddythe drugrtrestedevity pH obstifying al | y
all of the drug, i reci pitated, f.orm addition.o er.. .The.term
"substant | al 187 ey AR s @mRAlo Bt o PuRlpti@l GftimRE i e o
10 or sim | aér dtRerimpiasint tisRd Thids,GREHabte OF h @lkspéhdion bhgucHduey wilEwd ed Wi th pH
nodi fying agent, refers to drug whose taste is nodified to reduce or

subst ant i al | iplesatedrpnfouad ke havgracceptabls pedatabilip Watbepetiandst e. Thus, the taste
of a suspension oﬁlées ch dru

ill be. tolerat or found t.o have acceptabl e
pal atabi | ity by t B gl po R o b bEfme BEssbr R e, on o 't he
present jNvegiidARIyRtIube eReibieAfiaint Ybthen tlorcRer®X GicRiaS Bhe oPMdrevitRfeners,

i ngredi ents such as one or nore sweeteners, flavors, additional taste

modi fiers, sflapendidigonydatemodificdnmspending agsnisd ghdants, antioxidants,
preservatives and other conventional excipients as needed.
The oral suspension of the invention may optionally include one or more
antioxidants, if necessary, taste modifiers, sweeteners, glidants, suspending agents,
20  and preservatives.
As will be appreciated, the above optional ingredients may be added to the
powder formulation of the invention, and/or to the oral suspension of the invention.
Antioxidants suitable for use herein include any convenient agents known in
the art for this purpose such as sodium metabisulfite, sodium bisulfite, cysteine
25  hydrochloride, citric acid, succinic acid, ascorbic acid, sodium ascorbate, fumaric
acid, tartaric acid, maleic acid, malic acid, EDTA with sodium metabisulfite or
sodium bisulfite being preferred.
Antioxidants may be employed in an amount which will protect the drug of
choice from oxidation as will be apparent to one skilled in the art.
30 Sweeteners for use in the formulations of the invention may be any convenient
agents known in the art for this purpose and may be selected from any compatible

sweetener groups such as natural sweeteners like sucrose, fructose, dextrose, xylitol,
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preservatives and other conventional excipients as needed. The oral
suspension of the invention nmay optionally include one or nore

ant i oxi dawos3/orfsanecessary, taste nodifiers, sweeteners, @CTA®08/86855
suspendi ng agents, 20 and preservatives. As will be appreciated, the above
opti onal mgregl nts may. be a ded the powder fornmul ati on of the

i nvention » QTN l’d‘lséer i3 éWeﬁtantrﬁéuthi\?éﬁﬁqr@ﬁle ageselfasng Hant s

sui tabl e T or oiSRelife! il L S ARmEARURRRAL sABRHIE, known 10 the art for

this purpose such as sodi um net rumbisulfite, cysteine 25
hydr ochl ori de, ciFlavarsand flaverunadifiers oatisd, matifias bacalas bel useiad ifgiherscor bat e,
fumaric acid, tartaric acid, naleic acid, malic acid, EDTA with sodi um

met abi sul fi t BIREPVE bE dasthandjcan be |af‘>é°‘BE’ieW§mpq€éF‘érkP@Wn lmﬂﬁlaétxfpﬂﬁlmw be
enpr oved 9 1 AR AR bul beas Mnided B, ORGL b, Hinith Rlvor ANALEE bR | On

as will be apparent 'to one s e art weet eners USEE  n the

f or mul at i onsvarilld fievor or&mne dé)muﬂlfayheb@ ﬂiﬂyr chérvevangiid flavag it iRa¥vot,n t he
art for this pur p?@?ﬁnd may be sel ected fromany conpatible sweetener
groups such BASSIRR venaRAndarn erangg Havachubble gum flavasseopierl pupeisdavor,

xylitol, -8 \ﬁgg gaﬁcfj'?or U§’Q§ §5art1ﬁ85 %%}?A ﬂa\%& é;%% lsl%lble wel | as

art|f|C|aI teners suc aces ane d sucr<l ose.

Xylitol and ﬂan)a,retndrmttiaﬁ'ﬁttlﬂ’ﬁeﬁ/bﬁrahédombﬂaﬁm&héreoﬂ,:M@t%(zﬂfﬁﬁc&ﬂlcgriﬂe&‘ll@br
nodifiers or taste nodifiers can also be used to further inprove the taste
and can Wb abgingpilessdent agents known in the art for this purpose 5 and

I ncl ude, but are L . & ggg I ' i ce
flavor, orange v?{ﬁ?i"{%@ﬂ ag%)o(?&on r:>gi el %K?Eref%er réy d%l x@?ﬂ;eghflg% ﬁ@
vani | | a fl avidrmul€ion ¥s siiconfdiexidé althqugh sthensifitablet glidantd dicludexaldantin or ange

flavor, bubbl e gum flavor, tropical punch flavor, juicy conmpound for
gr ape, grapetlﬁaPWbﬁilOXl&lPt | f i cial grape flavor, grape bubble gum flavor, and

ut ot ave R GO0 ARteaRS RHERT s iodhih thehtorggpe 11 avor

10 being preferre n S can al's t1ona pre erred
glidant el ppdsef @l chlbs selé@tédetbﬂlt)iaﬁﬂlah gusil gmcgnng h@d@bﬁﬁ)ralbylmeugh ot her

suitable glidants include talc and titaniumdioxid
cellulose, hydroxypropyl cellulose, polyvinyl pyrrolidone, alglnates and sodium
carboxylmethylcellulose with sodium carboxylmethylcellulose (Na CMC) being
preferred. Suspending agents may be employed in an amount within the range from
about 0 to about 20% by weight of the powder formulation, and from about 0 to about

20  10% by weight of the oral suspension.

Preservatives can be any convenient agents known in the art for this purpose
and can be selected from the group consisting of any compound compatible with drug
actives such as methylparaben and propylparaben, benzoic acid, sodium benzoate,
potassium sorbate, with methylparaben being preferred.

25 Where the drug employed is des-quinolone, it is preferred that the pH modifier
employed be L-arginine. To inhibit possible oxidation of the preferred des-quinolone,
the formulation may include an antioxidant in the formulation, preferably sodium
bisulfite. In addition, the formulation may include sweeteners such as xylitol and
aspartame, and taste modifiers, and various flavoring agents. The formulation will

30 also preferably contain one or more powder glidants such as silicon dioxide, one or

more suspending agents such as carboxymethyl cellulose, and one or more

preservative such as methyl paraben.



Suspendi ng agents can be any conveni ent agents known in the art for this
15 purpose and can be sel ected from xant han gum guar gum

hydr oxyprepyismetsayl cel | ul ose, hydroxypropyl cellul ose, pPaimIS0sYdsss
pyrrolidone, alginates, and sodium carboxyl nethylcellul ose with sodium
car boxyl net hyl cel | ul pse CMO) being preferred. Suspending agents may be
enpl oyed in an ant%é)mﬁﬁ%%\lgﬁmtch@eﬁi&hﬁéf opyeRien Bad suitablerogpen direpgtihasy  wei ght
of the powdef, toliHioati K . 0% wei ght of
the oral sus poélngtl{ onl.()ﬁF}';ée}s%g?@g%f E/hree?g%gﬁggfgngﬁ%%%%&ﬁsgﬁ% éogaéln%élt&%vm in
the art for ddsesffronpite 1080dhgpe dagirsaleatingste kingla dritkvidéDaies AMsiosdli Ng of
any conpound conpatible with drug. actives such as nethyl paraben and

propy| par abelVSPHSIRINYY eaitain thequelered des,punelone ingt eppsentiption figat K) mejte h

met hyl par@abe I e gl i s des-quinol one,
it is pr e?erébggﬁ Fﬁg{lf’)t égBﬁ?%%%%’ﬁo\gﬁgbg%ph{ég)fggl{%e(eI:%arg%/ﬁﬁ‘i)he. To inhibit
possi bl e oxi dat i oDthef qinelope efti¥acrealkpsnty uctoasaiRetloxdctie cipedfigkhéihiopn may
include an antioxidant in the fornulation, preferably sodium bisulfite. In
addi tion, thdleseimunay bosmplayed inameyats agseitash by the Ehydiciar’s Besk Referensa.
aspartanme, and ta I.f . i Il ts. .The
formulation wll ’g%g%@%ér%?@%rfg&q@a%%{] a‘failti)% p%e%@}[eglrﬂfn%y égi%gn\ﬁfgld/oél i dant s
such as sil islemdiflg echiquesia®warin thedre ASW4ap 6 dpecia@e by shdzb killdd in the

car boxynet hyl cellul ose, and one or nore preservative such as nethyl

par aben.1Q 9" pharmageytive £pt, paTPssaURy odtEn ahigh dngire ofamifpenityin apdsdch n any

conveni ent angd .sui . c tiaon. For exanple, the
des- qui nol o_n@g%I§ 0{3@9%(%%?g?g%ﬁ?%fﬁf‘%%ﬁ?@%%@ P§€d1(éthgrcfi§sg%s’oﬁ‘uc Aom 50 to 1000
ng per day ipreS¥ieatives BRd SntioxitBhe o8¢ ulformtiedisplosdshrolBow@ il povadéspensi on may
contain the preferred des-quinolone in a concentration from 10 to 5 400

ng/5 m, nore preTke fobloying @bletsets obprtprigd embogiments afgherigventjon. Gthiger

gui nol one anti bact eri al ent uch, as _norfloxaci.n.. cipr.ofl.oxacin or

o oxact . moyEe sk pauRs Rt ratii5s SEE TS R RO RREk s e
Referencgs  ilBRdrowe@lont:0of this fornulation can be prepared by any m xing
and/ or bl endi ng techni ques known in the art. As can be appreci ated by those
skilled in the 10 pharnaceutical art, it is essential to obtain a high
degree of uniformty in any such
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m xi ng or blending so that the pH nodifying agent and ot her agents,

preservatives and antioxidants are uniformy dispersed throughout the

powder .
i nventi on.

The
I ngredi ent set out or the preferred

Twe woltsani ng tabl e sets out preferred enbodi nent Pcafusobessss
ranges set out may be for the broad class of each
15 ingredient set out:

-10 WO

03/ 077842 PCT/ US03/ 06855 PREFERRED CONSTI TUTED FORMULATI ON (nmg/5 ml)

such as

| ngredi ent Range ngy Bkﬁ&@%%ﬁ%b I | ngr edi ent of
I ngredi ent _Drug (DeS- izt gxggiuﬁgiggglmﬁﬁﬁggdifier
(L-Arginine) 3 tongf¥dieht2 to 170 ARbhg@xhgants (Sodi prafdetRddetele O t O] 20
0.4 to 14 [Suspendidi@redgent s carbggy&g%ﬂ*t 0 to 24 6 t@1dfed; ul ose
Powder Qi dants I TTcon di oxide) 0 20 to 60 Prﬁﬁégsééﬁves
(Methyl parapen) O to 16 6 to 10 Sweeteners 0 to 3000 2500 to 2800
(Xylitol) 50 to 30Mrudspartanmg) O to 400 Flavors and Taste Modifiers P to
200 10 to 1PO0 Timesfqido®oMeng Exanpl egorepaesent preferregy enbogh nents of the
present 5 Lnvention EXANMPI El
pH modifier :
(L-Arginine) 3 t0 200 4210170
Antioxidants
(Sodium bisulfite) 0to20 0.4t014
Suspending Agents
(carboxymethyl 0to 24 6to 10
cellulose)
Powder Glidants
(Silicon dioxide) 0to 100 20 to 60
Preservatives
(Methylparaben) 0to 16 6to 10
Sweeteners 0 to 3000 2500 to 2800
(Xylitol) 50 to 300
(Aspartame) 0 to 400
Flavors and Taste
Modifiers 0 to 200 10 to 100
The following Examples represent preferred embodiments of the present
5 invention.
EXAMPLE 1
Dry Powder and Suspension Formulation Containing Des-Quinolone
(3.301 Kg blend for 100 mg/5 ml strength)
10 A dry powder containing des-quinolone was prepared by a blend-mill-blend
process. The following ingredients were blended in a tumbling type blender for 15
minutes: Des-quinolone (126.9 g), sodium bisulfite (3.5 g, 200 mesh or equivalent
screened), silicon dioxide (20 g), aspartame (200 g), L-arginine (42 g), sodium CMC
(8.0 g), methylparaben (8.0 g), Magnasweet 100 (18.0 g), Natural Special Compound
15  (30.0 g), grape flavor (45.0 g) and xylitol (2800.0 g).
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Dry Powder and Suspensi on Fornul ati on Contai ni ng Des- Qui nol one (3.301 Kg
blend for 100 ng/5 m strength) 10 A dry powder containing des-qui nol one
was prepawedsfy7saz bl end-mi || -blend process. The fol |l owi n@dmgoedsssmnt s wer e
bl ended in a tunbling type bl ender for 15 m nutes: Des-quinolone (126.9

g), sodiumbisulfjte 200 ne or. equi val ent screened si l'icon

di ?)ﬁ' fle (28 g)( t‘}fd?‘t“éﬁ?é“’%%étﬁcwge% %{P&?%lﬁﬁléie(alzdws l%aiﬂéﬁﬁi\ ghag. 0 3) -
met hyl par a a oun
(30.0 9), 95@8 Iavor %%5 (f Iﬁ(?%g%&&) Th%qﬁiﬁe% %%77842
PCT/ US03/ 068&4s thdinsebjemdeld in a/\mmbdingq:)hmrbgﬁﬂelf fop 80 hniigutes. eTiskepovated waas Fit z
mlled through a # nmrer s faqrward h speed. and, nedi um f eed
rate. The m ?Cé‘drgﬁg%kfgf %e&;&gﬂlp ﬁ@ﬂl"étﬁé'gaplﬁrpﬂg cotboiiasifagdesirg il ender f or
FDPE 60 Co” Dot el eart oS PR EE B Rob e B RBAEL I b 1 Ut e
W th appr oprpazkttd)lasmpansm’iwvﬂhtdmg onoghtiation af 1 (amgtSahl.e suspensi on wi th drug

concentration of 100 ng/5 m . EXAMPLES 2 to 5 Fornulations of a Pediatric
Powder for Oral Suspension (POS) Containing 10 Des- Qi nol one and

L- Argi nine. Exanple 2 (3.317 kg bI%gMﬁEggqolggIS mM strengths) 15

Preparation of Dry Powder A dry p des- qui nol one was
prepared by bl endFsrirullationeofla Pediatcie Powder fde@eaﬂlSmspbnsrmnlikaspbenﬁmmglz VO
03/077842 PCT/ US03/ 06855 _COVPQOSI TI ONS OF 10,100, 200 AND 400 M4 5ML
PRODUCTS.0 asPes-Quinglong and bndhigitigein g/5 m) Exanple No. 2 3 4 5
Ingredients 10 m/g 5 mM 100 ng/5 mM 200 ng/5 mM 400 mg/5 m

Des- qui nol one 0.0127 0.1265 0.2540 0.5080

Example 2
(3.317 kg blend for 200 mg/5 ml strengths)

15 Preparation of Dry Powder
A dry powder containing des-quinolone was prepared by blend-mill-blend

process as described in Example 1.
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(preferred) (10 ng) (100 ng (200 ng (400 ng activity) activity) activity)
activity) SodiumBisulfite 0.0004 0.0035 0.0070 0.0140 Silicon Di oxide
0. 0200 0.wd0B/00789600 0. 0600 Aspartane 0.0500 0.2000 0. 30GQTAISBHOBRSS

L- Argi nine 0.0042 0.0420 0.0850 0.1700 Sodium CMC 0.0080 0.0080 0.0080
0. 0080 Met hyl paraben 0.0080 0.0080 0.0080 0.0080 Magnasweet 100 0.0100
0.0180 0.0200 0.0220 Nat. Special 0.0300 0.0300 0.0300 0.0300 Conpound

Artificial G apecdHidpess gﬁ's() 0028000
2.5000 2.5000 pNeC?) Vi ghI? 8%? gﬁ&@g@éﬁ)éﬁ%g@%ﬂ *ﬁ’gr%rru ’ati on when
constituted with appropriate metmtBarsé (ambants ipgimded a pal at abl e

suspension with drug concentration as indicated. Exanple 6 10 (200 nyg/5nL
as free base upon appropriate constltutlon) A 215 kg powder blend of a

des- qui nol orfe O/ . RWERE. T of iUl ab f—th Vet T O, Was— prepargd—=as
follows. -13 V\D%ﬁ?ou E)FZ PAT/ US /06855 e rraterial% | i stled bé&t ow were
passed throygh aldprédients | | equd mpeommi t fo0an@B mill at 200 Me)Ems | [2802nd/4 Al
medi um speed,—and 1t npacts forward Mlling was sttarted with a porfion] of
xylitol, folllResetiinglone i | in¢O0t27 t he|Pd265 of t he 0i28dPedi ent|N.5486i ch |were
conbi ned wi t|Hpsefdrieddl i n t he| QOpp@r wWhi108 hei ng 1i(200mg The |[MHWD0 g mat eri al
5 was colledted in polyethyl emgivityned | héthvéty) dr ung actlviey)mat er)iaatisityyi | | ed
wer e: Xy| i tlol ( Y\II isorb-300) 162 0664 Kg Des- qnl nolone 1614337 Kr’l

Sodium Bisulfite 0.0004 0.0035 0.0070 0.0140

Silicon Dioxide 0.0200 0.0200 0.0600 0.0600

Aspartame 0.0500 0.2000 0.3000 0.3000

L-Arginine 0.0042 0.0420 0.0850 0.1700

Sodium CMC 0.0080 0.0080 0.0080 0.0080

Methylparaben 0.0080 0.0080 0.0080 0.0080

Magnasweet 100 0.0100 0.0180 0.0200 0.0220

Nat. Special 0.0300 0.0300 0.0300 0.0300

Compound

Artificial Grape 0.0450 0.0450 0.0450 0.0450

Flavor

Xylitol 2.8000 2.8000 2.5000 2.5000

Net Weight 2.9883 3.301 3.317 3.665
5
Each formulation when constituted with appropriate amount of water
produced a palatable suspension with drug concentration as indicated.
Example 6
10 (200 mg/5mL as free base upon appropriate constitution)

A 215 kg powder blend of a des-quinolone dry powder formulation of the

invention was prepared as follows.
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Sodium Bisulfite (200 mesh equivalent mlled) 0.4539 Kg 10 Silicon Di oxide
3.8898 Kg Aspartane Powder 19.4493 Kg L-Arginine 5.5107 Kg Sodium

Car boxymewloyi3/oCmskt ul ose 0.5186 Kg Met hyl paraben 0.5186 K@cTasvkgesasweet
100 1.2967 Kg Natural Special Conpound 1.9449 Kg Artificial G ape Flavor
2.9173 Kg The aboye mlled materjals were transferred to a 20 cu. ft.

V- Bl ender and 20 ﬁ‘%ﬁﬁ?—?ﬂ‘a]lsé‘ﬁteﬂ@k%‘ﬁ Weredassed througipaFitz piil equippriewitha8r i al

was then m | N 31| i ith a #00..nl ate (ho Si ze
0oe1 . S QR D Pimle | hedT o Bt LRE RS Bl etiiBiyfos GiRtef o,
transferred witha paftioniof xfytitol\foBbweweith atillingl EFtgtedst Jfdlie MR dEnRUWBRHAt 10

RPM The bl end was collected in polyethylene |ined fiber drunms, and was
subsequent | yWeecoBpinedryithpitelin tha kopger whilebeingmillels Thsanilled matsrialit i on

Subst ant Cai 15754 ARERT 58 BopenitEse Pl R RGO R Bt KPS 655 wha

is Clained is: 1. A pharmaceutical conposition in the formof a dry powder
conpri si ng ﬁar,ti cles of a readily water soluble drug which when

sol ubi | i zed Rylitob(Chylispdy340dst e and which particles are t@066¢ K t hat
upon additi of thereto, the particles are 5 render sol ubl e
or form an w?sg&fﬁl[}\@ltgrﬁgéci pitate suspended in the water andlg'gég?gsenti ally
free of bittSuditiaBisulfiwh@0@ests equivalédignilled)r endered free af43gotger taste
wi thout use or need for polyner or wax coating or m croencapsul ation. 2.
The phart¥acediiremPieddhosition as defined in Claim1 furthe$88d§gudi ng 10
one or nore pH _nodi f.yi agents which generate a pH envir in water to
ef f ect reduc?l?a(gtﬁmier?{)% Ubi | | ty of drug or precipitation 3?%%5{% 3. The
phar maceut i celArgmigosi tion as defined in Caim1l wherein spshy7ac nodi fying
agent is an al kaline agent and provides a pH of the suspensif)grélgr eater than

Sodium Carboxymethyl Cellulose 0.5 g
Methylparaben 0.5186 Kg
15 Magnasweet 100 1.2967 Kg
Natural Special Compound 1.9449 K¢
Artificial Grape Flavor 29173 Kg

The above milled materials were transferred to a 20 cu. ft. V-Blender and
20  blended for 15+2 minutes at 10 RPM. This blended material was then milled through
a Fitz mill equipped with a #00 plate (hole size 0.61 mm), impact forward, at high
speed. This milled material was then transferred to a 20 cu. ft. V-Blender and blended
for 2043 minutes at 10 RPM. The blend was collected in polyethylene lined fiber
drums, and was subsequently filled into appropriate size bottles.
25 Upon constitution with water, a suspension of des-quinolone was formed

which was substantially free of bitter taste.
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15 the drug pHin water or the pH nodifying agent is an acidifying agent
and provides a pH of the suspension |ower than the drug pHin water 4. The
phar maceuwioaalo7manposi tion as defined in Caim1l wherein tPog/hosigesss a

qui nol one- car boxyl ic acid derivative or a salt thereof, or a naphthyridone
carboxylic §81 g der| vative or a salt thereof. 5. The phar maceut i cal
conposi tion ADFAIS O aim 1 wherein the drug is OO OH N CH3SOBH
S)Z Ol E‘glt ﬁ)yICH;) g gll hA Jﬁféﬁh%ﬁﬁ&ﬂ lcor%p&sqlﬁgd 1'rl%u9ﬁ§ﬁﬂﬁ>§yc)ry zo&/éér comprising

H 5-i soi ndol pdrllelés of(a)rehdlzny diatey sislobl8-dejg widkh pdeasslabiizédha Btter taste and

nmet hanesul f on Iﬁ ydrata&éde -qui nol gne). = 25 -15 WD 03/077842

PCT/ US03/ 068%51ch partieifs ass u¢ picipon additien of atsr thsreterthaperticles aicai m 1
wherein i recipitate
when con§| ?rggae‘ggd léﬁg‘\ag"%?’gf jih aﬁl‘ﬁ“’%&*g"yéféﬁ%%@ %E%e&‘fh %lgl aﬁlt%ﬁngsagdefl ned
in daiml C@mmﬂym@e@f bﬂ&dtdst;e, wﬁemaltﬁrd drag mieﬂdeiédlﬂeaaﬁblaa&am withobet pH
nodi fyi ng agents upon addition of water to the fornulation, adjust
the pH of thléserﬂrkl?%i@rpelyes@a@éwlaéa%tng@ﬁn}l?rogwanwlmry or in-situ
precipitation of the drug, thereby rendering the drug substantially free of
bitter taste. 10 8. The pharnaceutical conposition as defined in claim3

wherein said al kal Thephgmateutisalwomposition aedafRied ¢l €thifr OfirthBeingluging
consi sti 1209 of L-arginine, L- lysine, sodiumcitrate and nagnesium
hydr oxi d&J  aft arHeos pthmegifyige agentt Whish B?R?Y@P a phbereirgemeptiavaardaetfee group

consi sting olf d{l&%rlhgoﬁggggo{aqﬁglogRlaegf at15 L,.c acid, mlic acid, maleic

acid or succinlc aci ceu conposition as deflned in
Claim8 wherein the drug is

3. The pharmaceutical composition as defined in Claim 1 wherein said pH
modifying agent is an alkaline agent and provides a pH of the suspension greater than
15 the drug pH in water or the pH modifying agent is an acidifying agent and provides a

pH of the suspension lower than the drug pH in water

4. The pharmaceutical composition as defined in Claim 1 wherein the drug is a
quinolone-carboxylic acid derivative or a salt thereof, or a naphthyridone carboxylic

20  acid derivative or a salt thereof.

5. The pharmaceutical composition as defined in Claim 1 wherein the drug is

Ly
N * CH;SO;H *H,0

CHj3 F F
1-cyclopropyl-8-(difluoromethoxy)-7-[(1R)-1-methyl-2,3-dihydro-
1H-5-isoindolyl]-4-0x0-1,4-dihydro-3-quinolinecarboxylic

acid methanesulfonate monohydrate (des-quinolone).

25
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an acidic drug which fornms a precipitate with an al kaline pH nodifying
agent or the drug is a basic drug which forns a precipitate with an acidic
pH nodi f ywog3agmsat. 20 10. The pharnmaceutical conpositi onprag/esnesss i n
Claim9 wherein said acidic drug is des-quinolone, norfloxacin,

ci profl oxacin or gf Lrgxaci n, and the basic drug is sodiumcloxacillin
monohydrat e, sodi @mlAf Ehameesyticalrompesitipn padelingd in slain hwherein s dmg B5 11.

The phar maceytieal i LSRash d fd I i ] in.sad
conposi tion further optio a#r?gnﬁ%qgfé@%geﬁwtoag %‘%ﬂe&gﬁ{hﬁ%&‘ﬁ% 8%°g1 i dant s,
and/ or suspending agents. 12. A pharmaceutical conposition in the form of
a drug powder forpul 30 useful for the constitution wth water into

an or ial suspensi ofy, Tg%li’%ﬁ’@ﬁﬁi’é’ﬁ”fﬁ?ﬂ?@ﬁ‘&?ﬂ ahdefingdpn Claimgl comprising a readily
1- t 7 . -2.2-di hydr - 1H- 5-
o ndolyt 2 4SSl REPIR R o biofe bt AN ik IO BATED ¢ ona e,

-16 WO 03/ 07wBe2tdhd fesbiiddtidnBadust niesHh yiithe tgix apelioudiubd @dlidtiongn sslubilgpn

di oxi de, L-arginine, and sodium _ carboxynethy|cellul ose. 13. A

phar maceut i c@fl IneHHPbsIRifasianioh theylsug, sherelyfrenderivgdhe dryg substansially freg of

normal |y unp@ilttg}mﬁgtlee drug, which suspension is substantially devoid of
bitter taste, ich conprises particles of a readily soluble drug which in
solution has a bitter taste, and water for oral suspension, and one or
nore pH nodi fying agents mxed wth the particles of drug which renders
and mai ntGi ns” t he8dAhgPharmacgsicalpompopiion as definsddn elgim3 wherginsaidr al

suspensi on, i rt | S 78S wi t.hoyt the use
or 10 need ?‘g?ﬁ%ﬁ%ebrgrg ogér3 Bﬁgrecsgge%ﬁggéon%&%rﬁg é:%eo ﬁg‘g%%,@'ﬁfﬁf}m% " The

phar maceut i cBkine¥Hdam titre @9 righesied Hydroxid), thlt:ﬁe\&biﬂffZin@ aphit iPbhe srodi fyi ng
agent adj usts suspension pH to cause reduction in solubility or in-situ
preci pi t at i onoest selasteddiqry thergroppcansisiag of Bymaricmicids citrihacig Hartariecsit i cal
conposition as,.def.i.ned in aimil3 ¢ rising from about 10 ng to about
600 nmg (per %‘aﬂ? a%lfi’ @ﬁgf?e gsa(())rns)uc%'?lcragifaggi | y water-sol uble drug, from about
3 ng to ppout 200 ng of a pH nodifying agent, and sufficient anount of

9. The pharmaceutical composition as defined in Claim 8 wherein the drug is
an acidic drug which forms a precipitate with an alkaline pH modifying agent or the

drug is a basic drug which forms a precipitate with an acidic pH modifying agent.

20 10. The pharmaceutical composition as defined in Claim 9 wherein said
acidic drug is des-quinolone, norfloxacin, ciprofloxacin or ofloxacin, and the basic
drug is sodium cloxacillin monohydrate, sodium dicloxicillin monohydrate or sodium

ifetroban.

25 11. The pharmaceutical composition as defined in Claim 1 wherein said
composition further optionally includes one or more antioxidants, glidants, and/or

suspending agents.

12. A pharmaceutical composition in the form of a drug powder formulation
30 useful for the constitution with water into an oral suspension, said powder formulation
comprising 1-cyclopropyl-8-(difluoromethoxy)-7-[(1R)-1-methyl-2,3-dihydro-1H-5-

isoindolyl]-4-0x0-1,4-dihydro-3-quinolinecarboxylic acid methanesulfonate,

- 16 -



water to provide 5 ml of suspension. 20 16. The pharmaceutical conposition
as defined in daim13 in the formof an oral suspension conprising per 5
m of conwioW@wresd2 suspensi on, which conprises drug in an Pamasos/ossss hi n t he
range from about 10 ng to about 600 ny, pH nodifying agent in an anount
within the ra from bou t.0 about 25 200 ny, _antioxidant in an
armount thfﬂo‘? draf %Fﬁuﬂlﬂh%nld@%&t -argmipg and §odivEnt i n an anount
wi thin the rapgsvide h? e.0 to about 100 ng, suspending agent in an
anount within th range fromabout 0 to about 24 ng, and 30 water as
necessary to provide 5 m of constituted suspension. 17. The pharnaceuti cal
conposition as defined in Clajm 16 wherein the -17 WO 03/ 077842

PCT/ US03/ 06855 d1r3ug{* ipharmaceiticacampasition igy the fapn ghan askguspensiqniof

R) - 1- net hyl r%vrr%

i soi ndol r;I] 4- o% 1,4- Qﬂéghkgghlctl}lsﬁs eflsfllgléésrsl)bSta?tfaélyéigl‘,%ld Ofbﬁtaeﬁéas‘?tel’fonate
nmonohydr at e, whibke c@Hpn:ndlphmcfm; oﬁgemdlly SOIhbkerdgug\whe:h it Belutior hayd Wlaat tasts,
sodium5 bisulfite, the glidant is, silicon dioxide and the suspendi ng agent
i s carboxy neatnﬁwatercf@r praf %@ensm and ope i dpore pH Bpdibving a@enaﬂnwam&@gens. on

! 8 R B

taste, m xing th&aatlsusgenmdnh s@thatihe d)[ttelfﬂ‘Hs&: qftthevdizfis mesied pethoat e use or
generati ng an environment in water which causes reduction in solubility or
i n-si tu 10pr e fer-Ral YRCIST Wa¥ecoatRas Or AHEFORGEPHY2tTe drug and pH nodi fi er
wth water to forman oral suspension which is essentially free of bitter
taste. 15 19. A nmethod for masking the bitter or otherw se unpal at abl e
taste of a wat er -14oThiptareadegticaMobmpositiorpas degined iroUlatth 1§ véherebmctiel pH

wat er-sol uble drug in particulate, form mxing the drﬂx%!}Wth one or nore

pH modi fyi ngnagiéring ageah adiasy svipersiemiH ¢ eayise eduicting insalubilithgr Mot s are
mxed W th V‘&%&i)itatloneofqﬁ% H;%glufl }Herégsp%gggﬁ provides a

15
15. The pharmaceutical composition as defined in Claim 13 comprising from
about 10 mg to about 600 mg (per 5 ml of suspension) of readily water-soluble drug,
from about 3 mg to about 200 mg of a pH modifying agent, and sufficient amount of
water to provide 5 ml of suspension.
20

16. The pharmaceutical composition as defined in Claim 13 in the form of an
oral suspension comprising per 5 ml of constituted suspension, which comprises

drug in an amount within the range from about 10 mg to about 600 mg,

pH modifying agent in an amount within the range from about 3 mg to about

25 200 mg,

antioxidant in an amount within the range from about 0 to about 20 mg,

glidant in an amount within the range from about 0 to about 100 mg,

suspending agent in an amount within the range from about 0 to about 24 mg,
and

30 water as necessary to provide 5 ml of constituted suspension.

17. The pharmaceutical composition as defined in Claim 16 wherein the

-17-



pH environnment which renders and maintains the drug substantially insoluble
I n 20 suspension so that the bitter taste of the drug is nasked and/ or
subst ant i widlog/oresdziced. 20. The nethod as defined in C ai mcioussbessssn sai d
drug is des-quinolone and the pH nodifying agent is selected fromthe
group consi %@1’1”? of L-arginine, L- lysine, sodiumcitrate and nagnesi um
hydr oxi de. ®8 An oral suspension of des-quinolone conprising

des-qui nolone, a p L’Iﬁﬂb i @gﬁ% thoRBL7- 18X G Pplent wat er for
suspensi on, the degs-’q | n%*longh el ngergﬁgeﬁjr ggﬁgrllg%%%ﬁn%g}dﬁgg%éﬁﬁgfant ially
i nsol ubl e i nis¢ihdolyljet-exo-1 drdisydspanginntinevunenatiy atidenahalesyfmpensi on is
substantially free of bi tﬁer taste. -18 . .
monohydrate, the pH modifying agent is L-arginine, the antioxidant is sodium
5  bisulfite, the glidant is silicon dioxide and the suspending agent is carboxymethyl

cellulose.

18. A method for preparing an oral suspension of a drug which is substantially
free of bitter taste, which comprises providing a readily water soluble drug which in
10 solution has a bitter taste, mixing the drug with a one or more pH modifier capable of
generating an environment in water which causes reduction in solubility or in-situ
precipitation of the drug, and mixing the drug and pH modifier with water to form an

oral suspension which is essentially free of bitter taste.

15 19. A method for masking the bitter or otherwise unpalatable taste of a water-
soluble drug, which comprises providing a readily water-soluble drug in particulate
form, mixing the drug with one or more pH modifying agents, whereby when the drug
and pH modifying agents are mixed with water, the pH modifying agent provides a
pH environment which renders and maintains the drug substantially insoluble in

20  suspension so that the bitter taste of the drug is masked and/or substantiaily reduced.

20. The method as defined in Claim 19 wherein said drug is des-quinolone
and the pH modifying agent is selected from the group consisting of L-arginine, L-

lysine, sodium citrate and magnesium hydroxide.

25
21. An oral suspension of des-quinolone
comprising des-quinolone,
a pH modifying agent,
optional excipients
30 and water for suspension,

the des-quinolone being rendered and maintained substantially insoluble in the

water for suspension, whereby the oral suspension is substantially free of bitter taste.

-18 -



