14 August 2006 PALATABLE ORAL SUSPENSI ON AND METHOD Thi s application
clainms priority fromU. S. Provisional Application 60/363,704 filed March
12, 2002 which is incorporated herein by reference. 5 The present invention
relates to a pharmaceutical forrmulation in the formof a palatable oral
suspensi on whi ch includes suspended particles of a readily m?igf igb |l e
drug such as des-qui nol one anti bacterial agent, whose normal Ty BEYY &r taste
is masked, to a dry powder forned of the above drug and a pH nodifying
agent which 10 when m xe@ABATABEE ORAD SESPERSION ANDMEGEHSH on i N
solubility or precipitation to forma suspension of such powder which is
substantially free of bitter taste, to a nethod for preparing such oral

suspensi ons, and to @,; . : | I ni-s} er ed
readily sol ubl e bi oot Fﬁé’t éi?%ﬁgggﬁl[uﬁgélmvﬁ ﬁ%‘ﬂﬁj -?@ﬁg@éﬂfﬁipﬁﬁéﬁﬁ@}ﬁgﬁi

pol ymer or wax ftedMandsl2 2002 whickeisdagosokatd leareih g baferenes. 15 Backgr ound of
the Inventiqn Patient conpliance is a najor consideration when
pharmaceutical fornulations in the formof oral solutions are to be

enpl oyed. General | y, THerpadsetQhvhtiOnlatds t614 PRSmaQuibdl forhmYRioR it €6¥n &¥fa
ot herwi se unpal atable taste. In order to nake oral liquid formulations

more pal at abl e, Pafatabiarahwispension gdichderlydss myspended gartiplepofiirendilyorateni t h
various pol yﬁergoﬁlbg drit@¥udh g{:é A6 R ekl "{;?e%e DGR Fredr Wste i

particles of the ug so t ey nmay be suspe I'n-an preventea from
sol ubi i zi ng i nnasked)itala gr povaleaforracthofrihesdbos¢ dmg and\s pHinhddifymgagean which

herei nafter, these technigues are conpl ex, 25.expensiye and fraught wth
vari ous prolc?ess"'l?'l?'if)l T H’thdm&éf’?‘geﬁﬁgﬁ‘r'%‘ﬂlr to .@J“bﬁk%ﬂrtp%?‘m&%%%, 027 to
Sj oovi st et al .fofahspehadCHRUsH povilicBwhieR BSuBiantRIIP Fed BRUIARGRW, tEal _
preparation which is formed by encapsulating a m xture of drug (which is
normal |y unpal dnethedfor areparingsaich erakswseansiarse and 9 amethedsfor maskdng the dasggofy ner
the resulting g gr.ocansul.e Al {255 . ' di ng
wat er 30 heret I)Hr@gp or m tee?rggrdél %@@Eg{tﬁ{l on. #ﬁés}ﬁla{gfl{t]%lfgﬁ%e@?%ﬁgﬂ%% i ment,
t he basi ¢ substpmioser or wax coatings or microencapsulation techniques.

15

Background of the Invention

Patient corpliance 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,

[
th

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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Is mxed with already encapsul ated drug. S oovist et al indicates that the
conbi nation of the use of encapsul ated drug and basi c substance
effectively nasks the taste of the -t 14 August 2006 drug. Exanpl es of
basi ¢ substances enpl oyed i nclude vari ous hydrogen phosphates, trisodium
citrate, magnesi um hydroxi de. European Patent Application 00%@897 iﬁaﬁga
Lakenedel ) discloses an oral suspension formed of m croencapsi&ts

bacampicillin HC and a basic substance 5 such as a carbonate, for
exanpl e, sodi umdnig dEaaipidsef basiphds@ahes employad il b &iondApaeHh pthgﬁlhate -
otherw se bitter taste of the bacanpicillin HC is masked by  enc psufatl ng

pol ymer and basi@SCSiiR eiliatcemagnesiumiydronige. 4, 865, 851 to James et a]
di scl oses coati ng of : 84 ' ith alipidto
0 o SRS AL RS BT P

mask bitter taste, which partic e m an
aqueous suspensisuspendibrsforined of iNErochcat9@atéd BadampidiliiniHCleaind abasié apkases t he

coating of ac.wa n.__panticles of di canent to mask unpl easant and bitter
tastes. U.S. 5Paiél.mci"l\%.a Aropgére ‘7%1'3’{"5“ 5%‘?1"? bigarbopate, aphosphate SrAGFS: i onal )
di scl oses to a wheabyaeathira@e biter Esteaif i@ batMpicillal HBPRINMsRdd L | on whi ch

I ncludes a core containing a 15 drug that is coated with a polyneric
menbr ane whi ch £BcapehlatHIePobymer agd basicgybsianas. or greater. An acidi ¢ compound

is mixed wth the copgf €PLNE 4f | ' 1.Q0: npfbrane in .
the oral cavity. The dﬁ)é \i%\nidlel ’Sgg’s§gﬂﬁ%&%@ﬁ@%\%&ﬁgﬁgﬁgéﬁgﬁ cores. have
passed t hrough tcéferaxiroeraxdtil aomled witls h bipidtth maslnbiget thste, witieh partidiarmayite a pH

equal to or great.er,than 5.  The addition of the acidic conpound agent is
used to 20 #gdu%x‘?‘ﬁn‘@‘%&ﬁ%ﬂﬂ{‘]’ 2B AIYRYES JBPSPPRPi ¢ menbrane. The pol ymer

nenbrane, in turn, pIS)\PFal@. 5A9E24TRIMisKIDetQUAlsIbic8 $he ddathg S1Alwax R
5,653,993, to Ghanta et al. (Eurand Anerica) teaches a procedure for
nm cr oencapsul at Paficlkss obmedicament & maskynpleasaat and) bitdes tagtest at e pht hal ate and

gelatin to mask the {agtg: 311@9,9[1’?3-}43&111&a@?ﬁ@raﬂﬁhﬁ@rﬂatﬂﬁ%ﬂis&@éc@%§ and

applications, the formulations prepare
pharmaceutical formulation for oral administration which includes a core containing a

15  drug that is coated with a polymeric membrane which is soluble only at a pH of 5 or
| 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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require extra processing and a pol yneric physical nmenbrane or barrier in
the formof a filmor encapsul ation which provides the insolubility and
tast e maski ng conmponents. The major drawback to use of a polyneric
menbrane is that the process involved is conplicated and expensive and the
di ssolution of the drug may be inconplete so that 30 rel ease th g
active may be inhibited resulting in | ower bioavailability. p@%ﬂ@@ﬁ?&%ﬁal
taste masking techniques such as ~sweeteners and flavoring agents are

of ten used in adeieticners dre nensfRpEW ianhaking PRMBYSTy ulFRAYark Eaé@ﬁﬁﬂrﬂ?saxkdtﬁo%t 14
August 2006 smgﬁtggﬁrs ?re not effective in masking particularfy

unpl easant t ast i RGUMAGLL ARethesieste maskingaagchanism.oh lesnenmplex appstach farsdsteng
mechani sm A | essaskRBRéAiy 31086 ed Qbull 'QEE&tili j ¥ SO! Ubl €
actives would thus bgpa u)éef ul addiet i o?l t%gfsfbﬁg ar .ﬂ&t{gs%gg}eéaﬁt No.
6,025,370 to Todo et Wh$. Pafembam025igfite TbddGs a). (ToyaolaiemicabCya diseldses

qui nol onecar Qoxyl I ' lvatj.ves ich covers des-qui nolone (I-

cycl opropy! - g_ ( ﬁ'%}flﬁlbs@gn%éogl?%%{l%xy gfc(uil \f%}l" Qves w\iuch covers des-qumolone (1-

- met hyl - 2, 3- di hygiclopropyl8~(diffuoruiadihoxly)-A{(1RQ=methyl-2,3-diydro-1H-5-isoindolyl]-4- _
1,4-d|hydro-3-qU|nﬁtogﬁﬁgrgoxyllc.a0|d met hanesul f onat e nonohydrate). This
is a readily wQFeH SUNAEPa-inalsarabaylinagi metangsulfonate monabylmIBRYTION isTHE

| NVENTI ON | n acgQeap aaepsdiiolb b&nwﬁﬁmﬁtﬁe‘fﬁﬁ&i on, a novel oral suspension.
of a normally unpal atable drug I's provided which suspension is
substantially devoid of bitter taste, and is fornmed of particles of a
readily sol ypl e drug whi ch nor | Yy | | ] a bitter taste when
in solutionﬁeand water to form é@%ﬁYéiésgﬁgﬁﬁikﬁﬁb&hich particl es of

drug are rendered anth#Bériie Rl thesicaninattiby, 4 el &H‘sﬁ?eﬂ_sih#ﬂ@fé)r al
suspension so that the bitter taste of the drug is masked w t hout use or

need for pol ynBPTAllyagalatable drng inpropided whish suspensian ip pubstangaljyaevoidio€s of
drug are render ggher B5E. MBI | Wb i | e form.
preferably througﬁiuse gf‘ﬂ%@hgfgﬁ%ggﬁggfﬁ%@5#?%#%6é@%@h@@mWWP8ﬁ%§?e m xed
with particles afsotihted shith@.bitentaste witean sdlaticolr argl 2eran dorpt-hnnardi shiypengomgent

2ot aa) st s TRlEnaliBles SPAR i Blk- B mRiSC Edmialy iebphueke o e el

suspension so that the bitter taste of the drug is masked without use or need for

polymer or wax coating or microencapsulation. The particles of drug are rendered
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 ﬁrecipitates 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,



and thus reduces or masks the bitter taste normally associated therew th.
In effect, when drug and pH nodifier are mxed with water to form an oral
suspension, the drug precipitates in-situ and remains substantially

i nsol uble and thus 25 is substantially free of bitter taste until after

the oral suspension is ingested. The oral suspension of the j %{enti%loéfvi |1
contain one or nore pH nodifying agents in an anmount to ren

mai ntain the drug su I bl e el s ddit |

accordance with the %rﬁé‘%g;}é%cd&egn‘?%?we&m&?ﬁ dmc{lfym %é h@dygr epari ng

an oral suspensigeneratfinga pi egvindiveht mavamltbyffwnralnbuﬁn m@onusmaﬁ&qsib@pﬁimbﬂ th
a 30 bitter tast whi ch .includes the stepﬁy%ol oVi ﬂﬁgg a drug which in

solution is assd’(f%EH d fpaipfaiging;drygin substantia Klutle fasm, authi xi ng
the drug with one or aﬂﬂﬁﬁné)ﬂﬂc'ﬂﬁ@ﬂ'ﬂmméﬁﬁ&tﬁl@ﬁ@@pbefoﬁﬁ af 67 SidbidihrforPH

environment in water to ef reduction in solubility or precipitation of
drug and nai At altmmgmln@whcnsmtedmﬂlét frge presedngibllefres of hitter tastd. ubl e form
and adm xing the dr h k. 10.fo n _oral

suspensi on of 5 the r"%&%e? &nm\éﬂs{h 8}%;4? veml% rge‘g]ry ge%ose%fl ally

free of bitter tfaﬁm&auo‘ﬁtm biovided Wmeuh wlrenadﬁmfedaﬁﬂmmﬁ\hlltfbﬁn pi 6k Afspension
ed. whi ch Wh m_xed

I nvention a dry d forrrulatlo S .provi

with water will skt Hreor i s Ve h dj R 2w S fPyisRs BFo tBed C6h
taste, which dryrgy WeicR WEREtoh Tha isdlsdRiAtddSwititd BiRer @it And h&!Br MBleGH | N
solution formis associated with a bitter taste, and one or nore pH 10

modi fyi ng adént snedilyingragentohiersior whickerendern andmpintaitisrike dig lft;plﬂglelqmol ubl e or

essenti al |y i nsolublay) f el LAl NS HLAG HEla T laBeLOS ! L er

taste of the drug ry drug po or mu I'nventton wl |
contain one or mgig pH nodifying agents I n an anount to render and
mai ntain the drug substantially i nsol i.n water, Further in
accordance with the ghedsrirug Rowdgriterm Hﬁgﬁtﬁdn‘l’eémﬁ‘?W‘ CROLPIR BRe On APy

E)htet 2Ir tter tastqnQfifythetiptitls MirCindunt &QE&H%L' @nd RAaiSthe AARGuBItEHiall iddoRible
i

15  in water.

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 inctudes 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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taste, which nethod includes the step of enploying the drug in particul ate
form together with one or nore pH nodifying agents so that when the drug
and pH 20 nodifier are adnm xed with water, the pH nodifier will provide a
pH environment which renders and maintains the drug substantially

i nsol ubl e, in suspension, whereby the bitter taste of the d#égl S 2@? ed
and/ or substantially reduced. in a preferred enbodi nent of the FEYL on
the drug enployed in the oral suspension of the invention in conjunction
with the pH nodirkmhing sitg@ntallySnsdable LSRRG R Rk erial .agent.

DETAI LED DESCRI PTL‘ As_descri bed ab%\?g%ﬂenpresle%&llg%\% H A bE es
maski ng the bi t t58MOea8ch appcidig PHdn dielsjomesh er alkaling pHein dhetsnaliliniestie, 4shge US e
of one or nore RELIRSY feYPRE ere upon constitution of the drug
with water, the pH nif)ydi fyi néﬁg)gganetsp%gl(r%g]r Py lsﬁﬁa‘gﬂf‘)qer’[ﬁﬂﬁ’éﬂt""hﬂ‘@fﬁ'é?% an
aqueous suspensitemplddrf tha suspensiqprieca driut abshllg kelgble in 4 RAMGESH acs@l Ubi 1 ity of
drug which resul in s taptial taste-pasking of the drug. The drug -4 14
August 2006 greﬁ%}%ﬁinﬂlseﬂg@ ShE Arie s meedrd 1By lowspeH of Higstamash pravides thiet
reaches the pH atceshirgonditiohsfor #RldAR) B re-2i4&vaiSitcdB il | €454 gaach or
al kaline pHin tbh smal | intesti ngf@as t he casé’ mybﬁgl?%rgehséér?%%&et he pH
modi fyi ng agent "P$-an al kal i ne material which raises the pH of the

suspensi on for a drugy; . | e in.a neutral .or .acidic 5

envi ronment. Once thgmgfﬁﬁ%xﬁ“ﬁg%g{ﬁéﬁe itshee“f mﬁg@yﬁﬁﬁgf‘d‘faﬂ‘é"%ﬁ“&%ﬁ%f%ﬂ des

the necessary dowsihichne tatilyshiabiiringatepardurebitehytmg Af anRlphietReand be

absor bed byibhe @od¥.H]T§i.s tastee\gﬁiki nlg, technique is an especially useful

advancement [V n PhEOST tkilfs A0 thg At a regpilsolublecbifter4asting deug|prgseats p substantial and

are bitter tasttglengSwitaRtORp@iAb a6t Blatabl:, Qbéuw@,ﬁﬁﬁs%%ggd i&dqin the art,
ubst antra

a readily soluble bjtter tasting drug presents a s ta chal | enge
when att enpt i ngfrBuiaEors: dishpeld e fisther appresiated thatthapastder foombilation of the

formul ations. |L.sholhebs c{)%ﬁ&fﬁr&nﬁ;&;ﬂe&itﬁé%gd& Q?tﬁ’gfe%g%&%% BI ormul ation

of the present invention conprises a mXtur APE™ dr ug
in particul ate #mkone or more pH-modifying agents. There is no need for microencapsulation or

15  coating of the bitter drug active with variousr polymers or waxy materials or utilization
of an insoluble form of the drug inasmuch as the drug interacts with the pH modifying
material to create an essentially insoluble tasteless moiety.

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 insolubie',. masking most or all of

the bitter taste. When the suspension reaches the low pH of the stomach, or the pH of

]
th

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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and one or nore pH nodifying agents. There is no need for

m cr oencapsul ati on or 15 coating of the bitter drug active wth various

pol ymers or waxy materials or utilization of an insoluble formof the drug
i nasmuch as the drug interacts with the pH nodifying material to create an
essentially insoluble tasteless noiety. During the manufact Ufe of tt218060ral

suspension of the invention, costly and conplex coating or 4 August
m croencapsul ation steps are not utilized or required. Instead, the 20
pH nodi fyi ng agewsy, ths agdition ef &pt erbdéfying ag¢n randery italrag pilisantialhy iatoitdle dr ug

is mnimally or n L ni mal ly.solubl.e when the powder farnulation, is
constituted wit ﬁns\?[vé T&iere %ﬁ@“ﬁi@&?ﬁ‘%&é@ﬂ% ﬂ&fd%frﬂ aAFS §?le‘|1,8 nde pH
envi ronment to \dvhitdble theheystgm df3heSpatie@aiiRd twiDof the s maviRbl Gudediippgier s
t he drug insolubl e, masking nost or_ all of the bitter taste. Wen the

suspensi on r eacREErsthPH BRYIIRMGAt Feplized bpHEIME- or the pH of -tie 25 the
intestines ag the easgyiBy% it MR e dtShrol@W 5L, WAL & 5 1,0€s
into solution and is thereegl??eer s§ste3nzr%a?%@y u F% {es?gﬁﬁrofz%&ﬁgﬁgéglrg%g
appr eci at ed t hatwdtértsolubletdanegsj any dingigberedeqénsmg solabidity inlwagért wijl enbaricaldse i n
water will exhibit, bitterness.. Drugs.suitable fqr use wth the present
nventi on i nel udesking T BB from seizine e Sanseun i lpRa gt andife Comrerr o
substantial |y i ns@hrebf ®e atveatidi. gher or | ower pH and whose solubility can
be decreased by addition of a pH nodifying agent which causes reduced

sol ubility or in-sit#esnsterpnedityingpibeandedgy eonyaniews it medifying agant ranghleer .
In this 14 gu |l i ]5[%@1 \ r ers
t he drug su@gt a???%?ﬂgﬂ% %%?S%?@b&%ﬂ{dhﬁﬁne?{e?@rﬂg&slu st%%?gT%&ta;ausgt‘@fbess,
in mouth and t hrongtitgtedbwith water. Bepending upomithe avtaid ofitheedrup emiploysd thegntd of t he
pati ent when the of the stqmach qr the intesti.nes lters the.

envi ronment  r eal® Pty g 6 e Wik TRl P o B Brnd iRl
the greatest inmravBOBRE pHoik watador 2 alkaBheigetolhibh frotidégs pHaTYheBulienib T €
decreasing solubility in water wll enhance taste mnmasking, wll benefit

fromutilizing temateshredp dugpbdny@ed herein and are considered as part of
the inventiqa. More than one pH modifying agent can also be used in combination.

Classes of drugs for which the present invention is useful which forma
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:

Sen
N * CH;SO:H *H,0

HN/?\A

CH, F7 F

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



Agents for nodifying pH can be any conveni ent pH nodifyi ng agent capable
10 of providing reduced solubility and/or an in-situ precipitate of the
desired drug when constituted with water. Dependi ng upon the nature of the
drug enpl oyed the pH nodifying agent nmay be an acidic agent which provides
a pH of the suspension lower than the drug pH in water, or gp al k%lgw
agent which provides a pH of the suspension greater than th ‘3}1%[8 n
water. 15 More than one pH nodifying agent can al so be used in conbi nation.
Cl asses of drugs for which the present invention is useful which forma
precipitate with an ﬁék | ine pH nodi fying agent include , but are not
limited to, quinol on& & MyT # Bshvate saltgwisty ater sedubifity of abeat 1 e mg/mind
ot her anti bact eaf ahbie@ 96 & S : L Bac Gl . cin,, or

of | oxacin. Preferred are quinﬁjgﬁggg-Aggruggpﬁgg%?ﬁyﬁl (%‘Sr)frg-lgélr BVWPC acid
derivatives di sbngsag bitier afie tasmytlt hasdeersfopBbthahe sotability. of theRivk-quiNlone

6, 025, 370 eagh . et ch of whi.ch i.s incorpaorated herein by

r ef er ence. A§pr£e1 er%;?%}% r%%htllgg%nqnﬁflnd1z8tﬁ°é’-t8£?%§<§/‘f”ingn%i“ﬂ IRER f or ul a:
0 0 OH N e CH38®s#ity ofidBout BIN70ngfilB, 2EpHjrangk from about 5.5 to 8. In accordance with

| - Cycl opr opyl - 8; gdi fluoro th(ﬁXé) -7-1(1 R) -1 - et hyl - 2, 3-di hydr o-

| H 5- i soi ndol yi TEASRESH Whers; the prefsed desrduinalonsdaimbredyrithcanalicaling agent,

met hanesul f onat grerspduil Afgahi rein.as - quj.nol one) .
B 14 August 2005 Tho. danifle Vb CrhE0E Gl Walep 1L By A E T

sol ubility of afssmationofan insohsble zytitterivi which isgelatitainpstelzsa ind hedvesabietttoon of
t he des-quiﬂﬁl o&g#tﬁstpitter wth a lingering bitter after taste. It has
been found that the solubility of the des-quinolone 5 decreases

significantly upon rigxstipidsiof adatlidtyisdleblé @il hicHdrinel prédipitaté fvith B RbAHI

modify agent, include but are not limited to, sodium cloxacillin monohydrate, sodium

dicloxacillin 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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solubility of about 0.07 ng/niL at pH range fromabout 5.5 to 8. In
accordance with the invention, where the preferred des-quinolone is m xed
with an al kaline agent, preferably L-arginine, upon constitution with
water, L-arginine causes in-situ formation of an insoluble zwitterion,

which is relatively tastel ess and hence easier to 10 mask tﬁéd’[\e' | es
of readily soluble drugs which forma precipitate with an ac B@I‘S fy
agent, include but are not limted to, sodiumcloxacillin nonohydrate,

sodi um di cl oxacPPe AR fibfdfrstipartial iopsaleRly siae mheterad bnast some of therdsel &l kal i ne
pH nodi fyi ng ageplegipftted. UR & pibfelted Gt \Sﬁéh'ﬁaﬁig&?éf R 2 b imum amount of

napht hyl i done- carboxylic aci'd derivati'ves above, I ncluding pre erlugé’ﬁ
des- qui nol one, brecipttdted with ia ghigimimu gmoeurd of dmp rémaivitg abwbetioni thatbstesulbng  ar e
not limted to, . L-lvsine, L-argini.ne odium.ci trate and magnesi um

hydr oxi de. The rrltr)lraem%(r"(’él er'f %%%ogllrk@ﬂ?fnt@s%#tﬁ%ﬁﬁ“ﬁyﬁﬁ o%ﬁﬁP@egg&e@ﬁ%‘é
preferred acifli cpetipigaedikie: tinetitaie 6f the adug wallBe rddudddgi nine. L-arginine is
the nost preferred. 20 Exanples of acidic pH nodifying agents suitable for
use herein include, ble e dnfdy Precipitaisg whep used e dseribedhe statecif the drugin d,

tartaric acid, nmalhdsidb rfrers 1B HRIEnRRhH o TR CR=Tol term
"readily sol ubl e" S%r S"rea(‘?lrisl y wat er s%?ugpgipg‘gﬂs%ehgﬁﬁﬁ%&%lﬁégg? ug will
be substanti al | yprewpitaitd foen spopadditial dfywategol ubl e i n water such that any

bitter taste 25 inhergnt, in.t [ wi |l .pbe a rent upqgn_.oral,. "
administration. It is éf%\f@gg‘?ﬂﬁﬂg Pﬁ%&tﬂﬁ%ﬂsg‘?’aqrhﬁss%&ﬂlﬁﬁe? Ptb‘Ftﬁr e er,
the nore bengf i Codimidritérmdavhich @sddisiconji@aioh Mothehd @G Freftbd vidl QHNME6E/M
invention. The solubility of the drug. is also dependent on the avail eﬁ)i lity
of the counter - i85 F‘%ﬁef%él dree Shosgirghisimodifigdde f%ﬁ‘?e orehstantially elimipagst pitter
nodi fyi ng agent C t ' Leh. e, i ntended
affects of decreéarsc?tﬁr%hmgg%gﬁ(}%ﬁ'l%itﬁﬁ'ﬁgﬁg?%gﬁ%mﬁt%ﬁa I v{llr%g%l ubl e"
when used to destolerdied arifeursitb deve akeptibde pathtabiigibyythepptiagent on t he drug

refers to the renderifg of idteustat hwddPRimAdAM b0He Besent ivintianidsy®t 2000
15  optionally include excipients and other ingredients such as one or more sweeteners,
flavors, additional taste modifiers, suspending agents, glidants, 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 optiona! 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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water, in an at least partially insoluble state where at | east some of the
drug is precipitated. It is preferred that upon addition of water a

maxi nrum anount of drug be precipitated with a m ni mum anount of drug
remaining in solution thereby resulting in a maxi mumreduction in bitter
taste of the drug. As long as sone of die drug is 5 precipitated

bitter taste of the drug will be reduced. The term"in-situ %rfgﬁglﬁwiqﬁe"
when used to describe the state of the drug in suspension refers to the
rendering of somerbisel, subatimitas alell s atificiafl svibleRnéls Yekhiad as Epicéﬁitﬁ@cﬁ(orm
upon addition of gvater. Tgcgf.t rm "substantially free of bitter taste" or
"essential |y fr&8d Biiiset Svlitol andaspartameyre prefaried sweasangss. when used i n

conjunction with therdists ahd BaAce thodidelt &2 L fi ¥l t fers to drug
whose taste is nodified to reduceoor' subsﬁisggr??éjeﬁ%rggaeﬁaﬁ%e%a'{sgégﬁm? or
ot her unpl easantMpra¥e e taptepad cambe anysoeveoientagsnts kaowsi drthekrt S ekis Pirnpesen | |

be tolerated o a t abl e | at abti,] i by the patient. The
phar maceut i cgl %%CIAIBQP&I? %ﬁtné}?}e{lﬁlgﬁ%gﬁ O’toﬁaélgﬁﬁg'éﬁﬂanfll?\%?’i’éﬁorﬁfﬁ ayey, orange
optional Iy incl vadllefayopicemiedeaniit, ehétey flavof) icBeHyoRinilaF4¢Br, BSmPRs Mlvof0r €
sweet eners, flavors, additional taste nodifiers, suspending agents,
glidants, antioRi°HigRfuM Haxor.wandasiniorange Hayprdrubble sumrflavar, itonich! pandh Paent s as
needed. The or aluiGUSRBHEH ' tJ . ' i,ncl ude one or
more anti oxi dajnt(?,w i ngggggg?%%% a?gﬁ’ﬁgﬁﬁl%@%&%@ggP%b,b?eﬁ%ant s,
suspendi ng agenflavor, and tiiinfrugi-Ba e, eadicombinatienswherdofbeittammifieial ghedfiavohe above
optional ingg edi}&ﬁ%%eﬁﬁ%d be added to the powder formulation of the

i nvention, and/or the oral suspension of the invention. Antioxidants

sui tabl e for use her@idanisrat aide optivnallpbaebd Tie RERALS glkRAVEMpByddlte: @it for
this purpose sug)h als.so.di. m net abi sul fite, sodiumbisulfite, cysteine 25
hydr ochl ori de, ©FPptionds siljcondioxids aithoygh athepsyitahle elidantsi includeyaicans ascor bat e,
fumaric acid, fasii@ldigki@ci d, nmaleic acid, malic acid, EDTA with sodi um

met abi suffite or sodiumbisulfite being preferred. Antioxidants may be
enpl oyed in an anmouriuspanding agents canrbetasy convhmient mpentokfnowatiaitizearf fopthioxi dat i on

as will be ?ﬂjpaﬂlﬁﬁgse Er?d &Beoe%glielztlu? gmh@&aﬁtﬂgn gatjrxﬁ,'guar gum, hydroxypropylmethyl

cellulose, hydroxypropyl cellulose, polyvinyl pyrrolidone, alginates, 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.



30 Sweeteners for use in the fornulations of the invention nmay be any
conveni ent agents known in the art for this purpose and may be sel ected
fromany conpati ble sweetener groups such as natural sweeteners |ike
sucrose, fructose, dextrose, xylitol, - 8 14 August 20.06 sorbitol, O
manitol, as well as artificial sweeteners such as aspartane, esul K
and sucrol ose. Xylitol and aspartane are preferred svveetener]sf‘gw{z)&@eand
flavor nodifiers or taste nodifiers can also be used to further inprove
the taste and can be HRyirepsapcdiiiagieded dnanycoryrmignt pad suitablg dpsage strengitsor
purpose 5 and i nglude b EEndh I 41 r f. r,.vanil.l a
flavor, licorice %‘ P%vorlwtgp gnge %é%ﬁﬁ%?%\%?& tge;%ﬁlé&%tg%ﬁ‘imn ,g&;utlute“rlra y
flavor, cherry wimse bf foth|S6voi 000xeg pgr day in drieaw anore sipgls oi divided dbiesf TRV,
mandari n orange flavor, bubble qumflavor, tropical punch flavor,  juicy
conpound for gr fﬂ@?enﬂPgﬂ?yPP%%%e %rfjtef‘ﬁ?ﬂ‘fsé “"'{fﬁ%ﬂ‘}énFF%’\‘ﬁ?PE’a@"afHE“ beBSItE gum
flavor, and tsut t400fgst til; tb\#éferaBRE (VAT ROGALRIpRNS il pe4@Rfg/mi.t h artifici al
grape flavor 10 bein referred. Gidants can also optionally be used. The
preferred glidant en%? Sretminolgnetaptibacterigh aganta sychres ngrfloxagingiprafleseciteor

al t hough ot her i I § PG b AR 19%

Suspendi ng agenwoggﬁhﬁggghgﬁgﬁ%% ent ﬁtgég%#gaﬁﬂéhvﬁ?l n laﬁe‘g]gésgﬂege?erfcﬁi S

15 purpose and can bé&hsgbedemsdf fuofomuaatidnanan e prepgred by gnymixing and/or

oyt or ) Bone. " eSS R B
car boxyl met hiyl ¢ glhlathAReidalNat, @NEEsseRial b obddifh ﬁfg&x@egre§uﬁmmm? irﬁﬂ?&h@h may be

enpl oyed in an anpunt within the range from about 0 to about 20% by wei ght
of the powder fopwingarblendingse that hephboedifying agenttasd othepagentysush agei ght  of
t he oral suspensj : | Vi 'ﬁ% own in
the art for thi r%gpgg{éegsﬁg\égﬁé%@ggﬁgﬁ@g? gcf l%(r&(t)%?%e g?gﬁg@é%ﬁ%?'sti ng of
any conpound conpat i [he folldwingl table seaoui preferrediethbatimentt bf/thp amvabon. dtet

Pnra? E))i: Bg; gggz’ bg‘i‘:ei%g Iﬁ%gggﬁlngghes 839 Itl;?lsrgrc?aednc%aossa E}fe éach H]%E‘e%?esnlt gertnmslto (;I'btﬁf;[ ;?r’efevr}negl h

15  ingredient set out:
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25 Where the drug enployed is des-quinolone, it is preferred that the pH
nodi fier enployed be L-arginine. To inhibit possible oxidation of the
preferred des-quinolone, the fornulation nmay include an antioxidant in the
fornmul ation, preferably sodium bisulfite. In addition, the formulation may
i ncl ude sweeteners such as xylitol and aspartane, and taste difi and
various flavoring agents. The formulation will 30 al so prefeyggPﬁu%gﬁﬁ%in
one or nore powder glidants such as silicon dioxide, one or nore
suspendi ng agents such as carboxynethyl cellul ose, and one or nore
preservative such as nethyl paraben. 9 14 August 2006 The drug can be

i ncl uded in any conveni '-,' L CONBTHT ) HORMU T Tl o/Sailcent rati on.
For exanpl e, tHe despgrfIiome TRm bcI&guiuiotcre4 to—ar—adg-t—+n-a—dose

of from50 to 1000 ng -per-gay in one F@ sing[ e or:R _ s. The
oral suspension ma tair n th preﬁ) ga%s-qu nol one9iingeediesthcent rat i on
from10 ng to |5 400 ng/5 m , re preferably, 10p to 200 ng per 5 nml (} 40

nmg/ mL). QO her quinol org@ntibactjerral” agents such[as mor fToxacTm;
ci prol I oxacin or ds BhidoldheyBY [be enploq in ampunts a t t in the
Physi ci an's Desgk Fgﬁpgénqe ey?h powﬂersxo this fornulaﬁ?%ﬁoégg be

prepared by any m xpHgnedifigror bllendi ng techni ques{ known in the art. As [can
be appreciated{by t{edegisike) | ed {i n t he3 tal@Ophar mageuti cal4akd 170t is

ahi-gh—degrde—eft—uni-formty-in any such nixing ar

essential to optarr—aht-gh-degrde

bl endi ng so that tg%%ﬁﬁﬂﬁ%ﬁ%{ying agent and ot her} agents, such as
preservatives and{ RS are uni P82 APy di spersed thfdughéut the
powder. The folT owRehdimPA&nrel § out preferred enpodrments—of—the

invention. The{ ra K ut ray be [, he broad cl ass ach
i ngredi ent set]out gﬁiﬁiﬁtgﬁeferred 1E%f%%redien set outg&T@ August 2006
X

PREFERRED CCNSTIT'TF =ATH-ON—( -5 —-prgredi-ent—trange—tn-Rref err ed
em referred ] 1 t aof Ingredi ent
(p ) (Silicort dioxide} g Oto 100 20 to 60
Preservatives
{Methylparaben) Oto 16 6to 10
Sweeteners 0 to 30G0 2500 to 2800
(Xylitol) 50 to 300
(Aspartame) 0 to 400
Flavors and Taste _
Modifiers (J to 200 10 to 100

The following Examples represent preferred embodiments of the present

5  invention.

EXAMPIE ]

Dry Powder and Suspension Fermulation Containing Des-Quinolone

{3.301 Kg biend for 136 mg/5 mi 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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Drug (Des-quinolone) 10 to 600 12.7 to 508 PH nodifie (L-Arginine) 3 to
200 4.2 to 170 Antioxidants (Sodiumbisulfite) 0 to 20 0.4 to 14

Suspendi ng Azents (carboxymethyl 0 to 24 6 to 10 cellul ose) Powder
Gidants (Silicon dioxide) O to 100 20 to 60 Preservatives (Methyl paraben)
O0to 16 6 to 10 Sweeteners 0 to 3000 2500 to 2800 (XyIitoI? %0 tgzi%)o
(Aspartane) O to 400 Flavors and Taste Moudifiers 0 to 200 1OAE

foll owi ng Exanples r resegt g r ef egm_ %glde %ﬁfﬁsh%%gf?&}wﬁ
i nvention. EXAVPLE 1 %‘ﬂjstg vaasik ¢
Des- Qui nol on (QEI}BBIhteKﬁalhhﬁﬂCfon In6kh sggéd@nmmeﬂhfn@f%a e 1’9hé°mﬂfeu pRgEer

cont ai ni ng des- qui nol one was prepared a blend-ml  end process. The
fol | owi ng i ngr edyasthed reflended s Humbling H@etblmﬁflfn@(ll}np@tfbl Fhelpewdeprwai 5

m nut es: Des- qui h or
equi val ent sgr ggﬁ%ﬁ?ﬁ %‘?Tﬁ?%%'r%ga oxI ﬂ ﬂé?i@“ﬁﬂéatgggé {(’Qéﬁmﬁﬁﬁ—ﬁ
L-argi ni ne (42 gqeiglﬁoﬂithho@mwhe(n&oﬁstgu)tgdwnhhmrpﬂﬁaéaaﬁomﬁoﬂwgﬂcr pivi@Rdsvweet

200 oEr ) ¢ Rl SBRELRL SRR BicentRidioF 180 Hgrs 127 Flavor (4.0 9)

EXAMPLES 2 to 5

Formulations of a Pediatric Powder for Oral Suspension (POS) Containing

- 10 Des-Quinolone and L-Arginine.

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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-11 14 August 2006 The powder was di scharged fromthe bl ender and was Fitz
mlled through a #00 pl ate, hammers forward, high speed and nedi um f eed
rate. The mlled powder was then reblended in a tunbling type blender for
20 m nutes. The powder was discharged fromthe blender and filled into
HDPE 60 cc bottles for desired fill 5 weight. Each bottle mhﬁg coqﬁkbﬁyted
w th appropriate anount of water produced a pal atable suspe ﬁBﬁl ' 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 ni ne. Exanpl e ‘ 43 or 200 ng/5 nm strengths) 15
Preparation of Dry P‘?S%@‘F&%\‘Y‘Hf’&‘ éﬁggrf@&ﬂ“ﬂp@“a@@%mmcms
prepared by blend-mll-blend pracRssBase. @ﬁwnitpﬁ i nnExanmple 1. 12 14
August 2006 COWPOSI TIONS OF 10, 100, 200 AND 400 M. PRODUCTS, as Free

Base. (amounts in gl15 m) Exanple No. 2 4 5 Ingredients ~nb rufl -~-m5 ~ni

ERCh R A o (o S ST
s haos"S. fpparaiiis (A PRABS Lot | e
(preferred) (10 mg) (100 mg (200 mg (400 mg
activity) activity) activity) activity)

Sodium Bisuifite 0.0004 0.0035 0.0070 0.0140
Silicon Dioxide 0.0200 0.0200 0.0600 0.0600
Aspartame 0.0500 (.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 (.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 sﬁspension 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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L- Argi nine 0.0642 -0420 .0850 1 -700 Sodium CMC 0. 0080 0.0080 0.0080

0. 0080 Met hyl paraben 0.0080 0. 00FO- 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 Gape 0.0450 0.0450 0.0450 0.0450 Flavor Xylitol 2.8000 2.8000
12.5000 2.5000 N net W et Weight 2.9883 3.301 3.317 3.665 4? Each

formul ation when constituted with appropriate anount of wat ef AB%S&&@%% a

pal at abl e suspensi on th dr ntration as indicated. nple 6 10
(200 ngl5nl as free bﬁé 6%195 g‘fﬁ?‘i"é‘teée%ﬁ?&tthﬁoashﬁﬁgtzmﬂizwlmdmtm@B

bl end of a des- gplae ae@zéamrmﬂ% dfug { n
prepared as fol Il(b)lwsqh- ] g;;set 20 %gﬂn tgrt}l8 salll\@m%%%@év wer e

passed t hrough a%ithe POFHOIHI Ofémpb pwed MhthaanBlgmfalueeteétMIﬂE mgxz&cﬂs Adhichy) |

medi um speed, a n art orti.gn of
xylitol, followe el{/e\n%tgﬁl%nq%fl{“ﬁé\l\é@ggﬂ%e r # r ‘\g'?ﬁ? %ng H@%gd ﬁeq?m?tﬁﬂgl wer e
combi ned Wi t I xywad @illettad irhsol Vetpypee linkd fiker deimng melzhﬁ@hals'rﬂaﬂlewek@d mat eri al
5 was collected in polyethylene lined fiber druns. The materials mlled

were: Xylitol (Xylisorb 300) 162.0664 Kg Des-quinolone 16.4337 Kg Sodium

Bisulfite (200 megitoXii¥sthend) m |1 ed) 0.4539 Kg 162.0664 Kg
Des-quinolone 16.4337 Kg
Sodium Bisulfite (200 mesh equivalent milled) 0.4539 Kg

10 Silicon Dioxide 3.8898 K¢
Aspartame Powder 19.4493 Kg
L-Arginine 5.5107 Kg
Sodium Carboxymethyl Cellulose 0.5186 Kg
Methylparaben 0.5186 Kg

15 Magnasweet 100 1.2967 Kg
Natural Special Compound 1.9449 Kg
-Artificial Grape Flavor 29173 Kg

The above milled materials were transferred to a 20 cu. ft. V-Blender and
20  blended for 1512 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 boitles.
25 Upon constitution with water, a suspension of des-quinolone was formed

which was substantially free of bitter taste.
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10 Silicon Dioxide 3.8898 Kg Aspartane Powder 19.4493 Kg L-Arginine
5.5107 Kg Sodi um Carboxynet hyl Cellul ose 0.5186 Kg Methyl paraben 0.5186
Kg 15 Magnasweet 100 1.2967 Kg Natural Special Conpound 1.9449 Kg
Artificial Gape Flavor 2.9173 Kg The above mlled materials were
transferred to a 20 cu. ft, V-Blender and 20 bl ended for 15§Ji n}‘nut E? 10
RPM This bl ended naterial was then mlled through a Fitz 4] u%‘lf %(gsfad
with a #00 plate (hole size 0.61 nmm, inpact forward, at high speed. This
mlfted material was then transferred to a 20 cu. ft. V-Bl ender and bl ended -
for 203 mnutes at 10 RPM The bl end was collected in polyethylene |ined
fiber drums, and was subsequently filled into appropriate size bottles. 25
Upon constitution with water, a suspension of des-quinol one was fornmed '
whi ch was substantially free of bitter taste.- 14 14 August 2006 Wat is
CGaimed is. Aaim-1 - The pharmaceutical conposition as defined in Caim
~6 wherein the drWla§is CGeimedisnol one- carbox-flic add derivative or a suit
thereof.. Claim'2 T110 Pharnaceutical conposition as defined in Claim®6
wherein the drug is 0 0 OH CHSSOBH H HN 20 F -

1- cYdopr opA- S- ( d¥irimdr. dike Pharoscsuticalicofpbsifion asrdefitt lin Clafn & fwh¥ei e drug is a

| B 5- i soi ndgivdibmedsafotkyto Aieiibatvesr ol peapoxy! i p-

Claim °2. The pharmaceutical composition as defined in Claim 6 Wherein the drug is

0 0O

OH

N©  * CHSOH *H,0

A

CHy F"F
t-cyclopropyl-8-(diffuoromethoxy)-7-[(IR)-1-motttyl-2,3-dilydro-
linccarboxylic

1H-5-isoindolyl]-4-ox0-1,4-dikydro-3-quino
acid methznesulfonate monohydrate (des-quinolone).

Claim 3, The pharmaeutical composition as dsfined in Claim .6 wherein the agidic drug.
is des-quinolone, norfloxacin, ciprofloxacin or ofloxacin. ‘
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aci d nmedi anowlfi mat o nDwh) *af x (des-qui polw), Caim3. The pharnmaceuti cal
conposition as defined in Caim6 wherein the acidid drug 1is :
des- qui nol one, norfloxacin, ciproffoxacin or ofloxacin. 14 August 2006
Cl:aim 4. The pharmaceutical conposition as defined in Claim6 wherein said
al kaline agent is one or nore selected fromthe group consistji of . .
L-argirae, L, |lysine, sodiumcitrate and nagnesi um hydr oxi d]éﬂ%ugli %r?qoﬁ The
pharmaceuti cal conposition as defined in Claim6 wherein said conposition
further optionally includes one or nore antioxidants, glidants, and/or
suspendi ng agents. Caim6. A pharnmaceut.ical conposjtion in the formof an
oral id deri va@lﬁ%fl-o?he@ﬂ’é‘ﬁ@?@@PW§uﬂ6ﬁf&%F$’ﬁ AMat%bl e aci dic drug,

which i's gn&ahl-ng M@Maﬁe&mﬁxmtﬁm@wa%%mw@mwm
oarboxvlic acid derivative or a salt thereof, ich suspension is

subst ant i ksing seriymicifrase and mageesiyg b f&h conprises particles of a readily
sol ubl e acidic drug which in solution has a bitter taste, and water for
oral suspension, and one or nore allnine pH nodifying agents m xed with
Me particles of drug which renders and maintains the drug in substantially
insolublé formin the oral suspension, so that the bitter taste of the drug
is masked without the use or need for polynmer or wax coatings or

m croencapsulaition. Caim?7. The pharmaceutical conposition as defined in
Claim6 wherein the pH nodi fying agent adjusts suspension pH to cause

reduction in solubili r in-sjt recjpitation of . the drug in the
-suspensi on, §: ﬁ@%ﬁ%@ﬁ&%ﬁ&?ﬁ“&ﬁﬁ%ﬁﬁ'&mﬁefi ned in aimé6
.CoNpri si NghefdisRidEmibositidn WEtheLoptibaelly i660deggnd qraiorbantivikidahts plidas abdjor) of
readi |y water-sol uble 14 August 2006 acidic drug, fromabout 3 ng to about
:200 ing OMSPERAIRg #8FAISt ke pH nodi fyi ng ageM and sufficient amount. of water
to provide 5 m. of suspension. Claim9. The pharmaceutical conposition as

defined in daim6 in the formO an oral suspension conprising per 5 m
of constituted suspension, which conprises .

Claim 6. A pharmaceutical composition in the form of an oral

suspension of a normally unpalatable acidic drug, which isa quinolone-carboxylic acid derivative or
a salt thereof or a naphthyridone carboxylic acid derivative or a salt thereof, which suspension is
substantially devoid of bitter taste, which comprises particles of a readily soluble acidic drug which
int solution has a bitter taste, and water for oral suspension, and one or more alkaline pH modifying
agents mixed with the particles of drug which renders and maintains the drug in substantially
insoluble form in the oral suspension, so that the bitter taste of the drug is masked without the use or
need for polymer or wax coafings or microencapsulation.

~ Claim 7. The pharmaceutical composition as defined in Claim 6 wherein the
pH modifying agent adjusts suspension pH to cause reduction in solubility or in-situ precipitation of

the drug in the suspension,

Claim 8. The pharmaceutical composition as defined in Claim 6
comprising from about 10 mg to about 600 mg (per S ml of suspension) of readily water-soluble
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drug in an anount within the range fromabout 10 ng to about 600 ng, pH
nodi fyi ng agent in an anmount within the range fromabout 3 rag to about 200
rag, antio.ddant in an amount within the range fromibout 0 to about 20
rag, gHdant in an anmount within the range from about 0 to about 100 Ing,
suspendi ng agent in an anmount within the range from about O ie aboS

and water as necessary to provide 5 m of.constiftited suspen‘éP%Lh ai m
Jo. The pharnaceuti cal corrposition as defined in daim9 wherein the drug
S

1-; c, yel opropyl - & (di f | uormot hqy R | - 2=3- di hydr I SOl a
dol y114- oﬁé‘dgld“!&&i"ﬁymt Bmgin %Pﬂ@@d’é&é&) %Hﬁnﬁ%%q’?é %‘g/ﬁ%‘f feictee
nonohy dr atygioudt 0@ witdr Bt 5 enl ogEfent®n. |, ar gi ni ne, the antioxiddant is
sodium bisulfite, the glidant is silicon di oi dde- and t he suspendi ng agent

i s sodi um carboxynet hyl cellulose Caim1ll. A method for preparing in oral.
suspensi on of @agh Ul Vitiepharmacentitd tampositivp a6 defired fn Glaim 6r 1 the fagm ohhi ch

conpri ses prOV|d| a readll t sol - \Whi ' ution has a
bitter taﬁ@ﬂw P%ﬂ%l’%’gfﬁ FB?PJ%?@C&EMP\(@‘%V@?HE%P%HW or a
salt der oof or@hgmﬁpmmmmmmmmjnﬂ@raWwGW%alt t her eof ,

m xi ng the drug,.w tl. a one or nor e | 1S5 t abl e of
generating an &ﬁm"&bﬂ% \mhh% es re%‘&? in gtglﬁg ity or
in-situ preci mhmmmhmtﬁmg;hmnlgerﬁomdgﬂm@abwt@@%d aV\AnePH MOM) f t
agents with water t.o form I su | entlallyfree of
bitter taste, %%B@PWB“@?@R %ﬁ%ﬁgﬁ n%?udol?o% coatin

m croencapsul akkpadicgal mti:&n/kmmntrmﬂmdlemaslﬁpmgbom@tww%w{@ or :
ot herw se unpal at abl e taste of ER%’“%I@E'%H fQ QPlI administration
whi ch conpri s PPEeiY d}g,'\ﬁf‘%gus &hl y wat er-sol uble drug .
in particulate form Wmch d |V|IS a qui nol one- carboxylic add derivative or
a oh thereof qr .a na ri don ar boxylic bive or a satt

t hereof . mixi ré“‘f‘h& Sﬂﬁé’% g‘éﬂﬁ %boﬁ\aﬁ?%dﬁ%ngapsﬁ nmodi fyi ng agents, and
wat er . \/\h@ﬁ@eﬂ nodi fyi ng agent provides a pH enV| ronrrent whi ch

[ﬁ:;:lertshgnglt |ns g&“‘ﬂ\%‘gg‘ﬂé‘gb%?mde#&aﬂ% or su g?ﬁ%?‘g??y reduced,

upon oraly @-@mbr&‘osﬂ-ﬁﬁhbmcarbwyh&lm methanesulfonate monohydrate, the pH modifying agent is
L-arginine, the antioxidant is sodinm bisulfite, the glidant is silicon dioxide and the suspending agent

is sodium carboxymethyl cellulose.

Claim 11. A method for prepating an oral suspension of a drug which

is substantially free of bitter taste, which compnses providing a readily water soluble drug whxch in
solution has a bitter taste, which drug is g gmnlonc—garboxyhc acid derivative or a salt thereofor a
naphthyridone carboxylic acid derivative or.a salt thereof, mixing the drug with a ong or more
alkaline pH modifying agents capable of generating an eavironment in water which causes reduction
in solubility or in-situ precipitation of the drug, and mixing the drug and alkaljne pH modifying
azents with water to form an oral suspension which is essentially free of bitter taste, without the use
-or need for polymer or wax coating or microencapsulation.

Claim 12.A method for mask:ing the bitter taste or otherwise
unpalatable taste of a water-soluble drog for oral administration, which comprises providing a
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the use or need-for polynmer or wax coatings or mcroencapsul ation C aim13.
The nmethod as defined in Caim12 wherein said drug is des-quinol ono and
the pH nodifying agent is selected fromthe group consisting of L-arginine
L: -lysine, sodium citrate and magnesi um hydroxi de. C Ahn ' 14. An oral

suspensi on of des-qui nolone conprising des-quinolone, a pH %i é%i ? gent
Optional excipients~ and water for suspension, the des-quinolo 5 ﬂ%ﬁa
tendered and maintained substantially insoluble in the water for

suspensi on, whereby the oral suspension_ is substantlally free of bltter
taste. - 18madﬂywater-solnbledmgmpamﬂatefom which drug is a quinolone-carboxylic acid derivstive,

or a salt thegeof or a naphthyridone carboxylic acid decivative or a salt thereof, mixing the drug w:th
one or more alkaline pH modifying agents, and water, whereby the pH modifying agent provides

a pH environment which renders and maintains the drug substantially insoluble in suspension so that
the bitter taste of the drug is masked andfor substantially reduced, upon oral adwinistration, without

the use or need for polymer or wax coatings or microcacapsulation.

Claim 13, The method as defiped in Clain12 wherein said drug is des-quinolone
and the pH'modifying agent is seleohed from the group consisting of L-arginine, L-lysine, sodium
citrate and magnesiom hydroxide. '

Claim 14, An oral suspension of des-quinolone

comprising des-quizolone, :

a pH modifying ageat,

optional excipients

and water for suspension,

the des-quinolone being rendered and maintained substantially jnsoluble in the water for
suspension, whereby the oral suspension is substantially free of bitter taste.
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