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10 The present invention relates to gatifloxacin suitably taste-masked so that it

can be utilized in oral dosage forms, particularly for pediatric formulations.

BACKGROUND OF THE INVENTION

15 Gatifloxacin, chemically 1-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-7-
(3-methyl-1-piperazinyl)-4-0x0-3-quinolinecarboxylic acid, is represented by the

following structure:
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Gatifloxacin is a broad-spectrum quinolone antibacterial that is disclosed and
20 claimed in U.S. Patent No. 4,980,470. U.S. Patent No. 5,043,450 discloses
gatifloxacin isolated as the hemihydrate. U.S. Patent No. 5,880,283 discloses a
sesquihydrate crystalline form of gatifloxacin that is advantageous over the
hemihydrate in pharmaceutical manufacturing. Regardless of the particular form of
gatifloxacin, typical of quinolone compounds, it has an extremely bitter taste.
25
It is recognized that quinolone antibacterials, such as gatifloxacin, have
primary application in the treatment of infections in children. Those antibacterials

that have a bitter taste are at a considerable disadvantage for pediatric use since many
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encapsulation. In addition to effectively masking the taste of the therapeutic agent,
the binding or coating meansAemployed must maintain the integrity of the granules or
particles in the mouth because any appreciable solubilization or leaching of the
20  therapeutic agent by the saliva in the mouth will potentially negate the acceptable
flavor of the preparation. Further, although the means of masking the taste of the
therapeutic agent must maintain its integrity in the vehicle over a normal course of
treatment and in the mouth, it must readily release the therapeutic agent in the
stomach for absorption in order for it to be efficacious.
25
Numerous techniques are known in the art for masking the taste of bitter
therapeutic agents. For example, Romanian Patent No. 88836, published March 31,
1986, discloses a process for masking the bitter taste of erythromycin comprising co-
precipitation with stearic acid in a ratio of 1:10 utilizing acetone as the common
30 solvent at a temperature not exceeding 40° C. Tablets prepared from the product
may be chewed or suspended in a liquid, typically water, for administration. Various
other representative techniques focus on the particular taste-masking substance that is

mixed with, coated onto or otherwise combined with the bitter-tasting active



may be chewed or suspended in a liquid, typically water, for

adm nistration. Various other representative techniques focus on the
parti cul awotissb@ssraski ng substance that is mxed with, cearakoymMsosor

ot herwi se conbined with the bitter-tastihg active WD 03/000175

PCT/ US02/ 14596 3 nedi canent. Exanples of such substances include: acidic

phosphol i pi dmédicarhét O PRSI bT ficH sulE?arﬁe@iﬁ&luﬂSkcBﬁc phespbgliyid o
pol yet hyl enegl ycoI succi nat e, USP 891, 469; certal n | on- exchange reS| ns,

WO 01/ 05431 IxsophasnholinidoRP® 63di 787 Bi: wwﬁerekpcdﬁthbdﬁmqgh@l FHSEIRgte,
5, 808, 076. ;555 124%%&%71@ qu é,&mégge @W@%%ﬁ@l f‘«lpa&&é@bé nﬁ@id,?%}salt e

di hydr opyri a polyner és polyvinyl pyrro
adm ni st er edorldd¢ridatiyectharcof) USP 5/;&083076 IIﬂSR S 622 87%distlosds anfveploaspoeci pi t at es

are for dbytechn es to nim talljnit rys linjty has a
negative ef f RIEGIPIEYES %ﬁq‘gl&Xf’é?ﬂ’y ings@pe ai’@ T%‘C P%Pé%l&ygp%ﬁ%e #‘

teachi ngs oft Q&Hﬁﬁéﬂe’t@& b?gfsp%ﬂatgllﬁgva?erbhtlg Statcd ARt tiDco-pRREipRAGERe W th a
waxy substance and then torming a powder therefrom typically by spray

dryi ng, heatfoased by teghuighesdn miniamies erlystaligity lag ctyistallinitydps 8 nagmive e¥eeli scl oses
a met hod of t steallrr}aﬁllrﬁll ng a bitter pharmaceutical by admxing it with

st earyl st ea™a'@dy Yol ten state and spray congealing to forma powder.
European 15 application EP O 855 183 A2 discloses a similar process
wherein a quinoline derivative and a fatty acid are conbined in a_ bl ender

at a terderat ur e Brarqaierilson nuwaber obteachings ‘tf techaitres faricoatingy Bier-tasting i s
formed that H@&E@B&P%wm 4 %ﬂyzg%gt%ﬁ%eo%dttﬂﬁl fo%}‘l%e nﬁd%(ﬁ:? MRrdfisth qgglg?l ey det g

Canadi an Pat ent I cat1on m xture 1S
solidify it nsprayhdnyings heaHasdised sdlveﬂi\@rﬂrﬂ/aB&ﬁBﬂm like s DISBtS,409,6lf7 difrloses

bitter- tastln anent all nd cony. fillers is filled into
sui t abl e %‘E{H‘a’aﬁ’ tasisrpasing % %P ‘iﬁﬁmlf’%h’g\i’gﬁn’b‘?gf‘r@&gew ing or

ot her neans ﬁé&?at&ﬂ?therrﬁﬁtéhtstdﬂegmﬁﬂp'r EBRESal i@ 1B Yéith 4 pOWadrh Eurdedls to yiel d
di screte dosage units. 4,865,851 di'scl oses taste-nmasking fornul ations

of cef urldxi napphigaion EBQ 8551 IShMghswlosemamlhgpme@ whqmla agpingline ur e of

;:jjpluﬁ(s;t s Zﬁns %:é l ee%nsd a tfattgl ggldrlllrjenggm 1ne 1n ahbr]er%‘ér At £ {%mp%ra%urn%cfa uete}l %61’

and 140° C and blended until a granulation is formed that masks the bitter taste of the
drug. In some instances, e.g. Canadian Patent Application 2,227,314, the molten
mixture is cooled to solidify it and then granulated. In WO 98/35656, a solution of

20 the bitter-tasting medicament, a lipid and conventional fillers is filled into suitable
forms, the solvent is thereafter removed by freeze-drying or other means and the
resulting solid mass removed from the molds to yield discrete dosage units. USP
4,865,851 discloses taste-masking formulations of cefuroxime axetil by an integral
coating of a lipid or mixture of lipids.

25

Regardless of the numerous techniques and pharmaceutical adjuncts known in

the art to mask the taste of bitter-tasting medicaments, there remains the need to find
an effective technique, adjunct or combination thereof for specific agents. This has
been the case with gatifloxacin, particularly with regard to preparations that would be

30  suitable for pediatric administration. Such preparations are provided in accordance
with the present invention. It will be appreciated that, while the usefulness of the
taste-masked gatifloxacin formed in accordance with the present invention will be

emphasized in regard to pediatric medicine, it is likewise useful for preparations
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DETAILED DESCRIPTION OF THE INVENTION

20 In accordance with the present invention, there is provided a taste-masked
form of the broad spectrum antibacterial gatifloxacin, 1-cyclopropyl-6-fluoro-1,4-

dihydro-8-methoxy-7-(3-methyl-1-piperazinyl)-4-oxo-3-quinolinecarboxylic acid.

Gatifloxacin is approved for use as a broad spectrum antibacterial therapeutic
25 agent. Gatifloxacin has been shown to be both safe and efficacious in the treatment
of infections in hepatically impaired individuals. It has also been shown to be
effective against a broad spectrum of microorganisms, including antibiotic-resistant

strains of Streptococcus pneumoniae, and to possess excellent overall tolerability.

30 In accordance with the present invention, it has been found that the
characteristic extremely bitter taste of gatifloxacin can be effectively masked by the
formation of a crystalline co-precipitate of gatifloxacin and at least one of stearic acid

and palmitic acid in a particular weight ratio. Crystalline forms of gatifloxacin
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further, it has been found in accordance with present invention that a
particul Br nsieariecidedngimalmidiciagiddp prepard the tastecinasked feme sradvaniagegupicoduces
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forms of other therapeutic agents, it is considered unexpected that the
f or m of accordance with the present invention that a particular narrow weight ratio of
gatifloxacin to stearic acid produces optimum parts in comparison to ratios that vary
20  the percentage of the components in favor of one component or the other. While it is
known that stearic acid and palmitic acid have been utilized to form taste-masked
forms of other therapeutic agents, it is considered unexpected that the form of
gatifloxacin formed in accordance with the present invention possesses significant
advantages in comparison to similar forms prepared utilizing other fatty substances,

25 by other mechanisms and even wherein the two components are present in different

weight ratios.

In accordance with the present invention, there is formed a co-precipitate of
gatifloxacin and a fatty acid selected from stearic acid, palmitic acid and mixtures
30 thereof. When the co-precipitate is formed from a mixture of stearic acid and
palmitic acid, they are utilized in a weight ratio of from about 1:5 to 5:1, preferably
in equal parts by weight. It is preferred to utilize a single fatty acid, most preferably

stearic acid, to form the subject co-precipitates. The weight ratio of the fatty acid
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from 1:0.7 to 1:2.1, the solubility of the resulting co-precipitate decreases
significantly. The solubility of the co-precipitate is important to its capacity to mask
the taste of gatifloxacin since any appreciable dissolution in the mouth may produce
20  a bitter taste in spite of the sweetening and flavoring agents present in the
formulation. The capacity to mask the bitter taste of gatifloxacin in the mouth is

particularly critical for applications in pediatric medicine.

The co-precipitates of the present invention are advantageous in that, as

25  mentioned above, they are virtually unaffected by factors in the mouth, such as pH
and enzymes, that would cause them to dissolve, thereby producing a bitter taste.
This is clearly critical since gatifloxacin is very bitter. It has been found, however,
that the very small amount of gatifloxacin released in the mouth by dissolution of the
co-precipitates of the present invention can be effectively masked by conventional

30 flavoring and sweetening agents. It is a significant and unexpected advantage of the
crystalline co-precipitates of the present invention that aqueous suspensions formed
therefrom which have been stored under normal conditions for a full dosage cycle,

typically up to fourteen days, do not undergo dissolution to any material degree.
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20 The co-precipitates of gatifloxacin and fatty acid of the present invention are
prepared by initially dissolving the principal ingredients in a suitable solvent, with
heat to effect complete dissolution. Preferred solvents to effect solution are low
molecular weight alcohols, most preferably ethanol. Generally, gatifloxacin and the
fatty acid component are dispersed into the solvent and the resultant dispersion
25  heated to reflux temperature, generally about 80° C, until all solids have completely
dissolved. The amount of solvent added to effect dissolution will typically be
sufficient to form a solution containing gatifloxacin in a concentration between about
5% and 10% by weight, preferably between about 6.5% and 8% by weight. While a
greater amount of solvent could be utilized to form the solutions, these relatively
30  high concentrations of gatifloxacin are preferred not only for obvious reasons of
economy, but to maximize crystal growth as well as ease of handling in subsequent

operations as will be described below.



oral bioavailability studies using the subject gatifloxacin dry preparation
for oral suspension at 40 ng/nL have shown that the bioavailability of
gati f| oxawor3foomns t he suspension is 99%rel ative to a 40@cmgsoaiises . 20
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agitati o idescribeditdboié.ng, for an additional 2 to 3 hours, preferably from
about 2 to 2.5 hours. The solution is then slowy cooled to about 18C with

controlled mld agitation to 5 crystallize the co-precipitate. By "slowy

cool ed” is meant gapl metg%kez)sde%r?&ﬁ aBY¥d, thik orﬁ&rdﬁﬁsglli{aﬁigm%gf%ﬂs% S5to 4

hours. This represents an-average cooling rate o om about to 0.4C
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characteristic.qof l.arge:scal e processing. equipnent, the solutiqgn be
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as 10 desrrifRduBQvent HaRdlindofaROtdsilighn® SRRy GE St dedREH aySuBinelchbe onset of
crystallization is typically characterized by a mld exotherm of several

degr ees overpracipisate dhpt die miegrhagiidion, f-ostirring, of the solution be sufficiently mild
so that these events, i.e. the onset of crystallization and the mild exotherm, take place

at a temperature of from about 32°C to 35°C. Agitation at an excessive rate will
cause both onset of crystallization and mild exotherm to take place as high as 42°C
20  resulting in a slurry that is very difficult to handle and with poor taste characteristics.
The manipulation of the various parameters of amount of solvent utilized, cooling
rate and rate of stirring within the constraints given above to accomplish the optimum
temperature for onset of crystallization and exotherm is considered to be within the
purview of those of ordinary skill in the art.
25
It will be appreciated from the foregoing discussion that the refluxing and
slow cooling steps are important in achieving the desired taste-masking properties of
the subject crystalline co-precipitates. The slurry of the subject crystalline co-
precipitate formed in the cooling step is maintained at from about 15° to 20°C with
30 | mild stirring for an additional two to eighteen hours, preferably two to four hours,
and vacuum filtered to recover the co-precipitate. The wet cake retained on the filter

is oven-dried under vacuum at not more than 30 °C.
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a means of repippediwith suitable screens to control the size of the resulting particles. It is

preferred in accordance with the present invention that the crystalline co-precipitates

are initially comminuted to a suitable size as described above and then ground a

20  second time after they have been combined with the excipient materials.

Formulations containing the crystalline co-precipitates of gatifloxacin and a
fatty acid are prepared for suspension in an aqueous vehicle by the addition thereto of
conventional pharmaceutically acceptable flavoring and sweetening agents. In

25  addition, such formulations may contain pharmaceutically acceptable preservatives,
stabilizers, coloring agents, wetting agents and the like. Examples of such agents
include: as preservatives, methylparaben, propylparaben and the like; as wetting
agents, polyethylene glycol 2000 stearate, sodium lauryl sulfate, polysorbate 80 and
the like; as suspending/stabilizing agents, xanthan gum, microcrystalline cellulose,

30 sodium carboxymethylcellulose, hydroxypropyl cellulose and the like; as sweeteners,
sodium saccharinate, aspartame, xylitol, sucrose and the like; and as flavoring agents,
vanilla, caramel sweet tone, guarana and the like. Such agents are typically utilized

in the subject compositions in conventional quantities as recommended by the
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It is understood that various other embodiments and modifications in the
20  practice of the invention will be apparent to, and can be readily made by, those of
ordinary skill in the art without departing form the scope and spirit of the invention
as described above. Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the exact description set forth above, but rather that the
claims be construed as encompassing all of the features of patentable novelty that
25 reside in the present invention, including all the features and embodiments that would
be treated as equivalents thereof by those skilled in the relevant art. The invention is

further described with reference to the following experimental work.

30

35



particle size of the final preparation. They are then packaged in
appropriate containers. The container may be oversized to accommbdate the
appropri awe iamount 10 of water to form a suspension of thecrmprespeitates
and may further be packaged w th a secdnd container containing the
requisite quantity of purified water. The formnulation and packagi ng of the
subj ect granul ations are such that sggggggggns formed therefrom by the
additi on of the recommended vol une of water would provide a dosage of 200
ng. of gatifloxacin per 5 nL teaspoonful. This dosage may 15 be nodifi ed,
for exanpl e, Bljeﬁzgraticﬁ{(ﬁ]é}%ﬂgxgpﬁ thgﬁé Hid I:xt}@ttallmléloc rpc‘?plgdté Plef@Qg/ &é?éﬁb’gh a
dropper cal iBfatea—to provrae a predeter mned anount of —gattftoxeact

gi ven nunber of drops or portion of a nmL. It is understood t hat varlous

ot her embodi ment s ific |onS|nth .20 pr jce of t i nvention
will be apparent ‘? 'neﬁgg‘P ei’“é%‘o‘iqluippﬁ‘g&@t%"(ﬂr‘%e%@él qgptat %?§7W§?y skil |
in the art V*'l“éﬂb‘?%ﬁad&'l%ﬁﬁaﬁﬁl‘ls{}g cBR&éﬁkérhﬁeﬁﬁg%nﬁedana%Bhﬁ% Bdth Was chzﬁgé‘d‘t' on as
descri bed above. "Accordi ngly, I's not rntended that the scope 6f the

clai ms appewiked2i26 giof ghiefldxanintseshuily drate, (8k86mMek eq.) pud 3h22eg Of orth

Foat ur os.of SEFEREHIPS Tdok 0y Hantie Wk us: 4dSd ARG OB ok Neron,

including al J[hé B8 a4 'h@§teé1Wi'th gh%mrubﬁmﬁ Badll Wik 4-80°€) td @iddcrek @e

equi val ents thereof by those skilled in the relevant art. The invention is
further des csthdsdThw rehultant solutierewaphaated at odfluiavwitlystaxipg fordebherrswdh&. 30 35

WD 03/ 000175 / US02/ 14596 1.P ti

Dt i 11 oxact YT Sty copldia i R Aok ERB tiscn 00sC P BB ) 5 A
3- necked 500$éﬁﬂe ﬁg@&ioﬂr(sﬁ-@lﬂhppﬁﬂal"&!r&ﬁalﬂza(fﬁﬁf}&ﬁulfé@ab@&' foad HHur£ RfthR¥pkdsTef | on
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reflux (rs 80fgout fvniiifdsY & fid?%his mild exotherm, typical of crystallization procedures,

cooling resumed to the desired temperature. The slurry was mixed for a further two

hours at 18°C after which the agitation rate was increased to about 300 rpm for about
one minute to maximize batch homogeneity and consistency. The slurry was filtered
under vacuum on a 7-cm Buchner funnel fitted with Whatman #4 paper filter media.
20  The reactor was rinsed with only re-circulated mother liquor to discharge the solids
therefrom. The wet cake was allowed to drain well by vacuum aspiration and then
oven-dried using a 30-in Hg vacuum at 30 °C (maximum) until the moisture content
by KF attained a value of 1.5%w/w or less. The yield was 37.15 g (36.59 g
corrected, 29.78 mM, 93.4 %w/w) of stearic acid-gatifloxacin crystalline co-

25  precipitate with a KF moisture content of 1.5 %w/w.

Example 2

Formulation of gatifloxacin dry preparation for oral suspension

30
Gatifloxacin dry preparation for oral suspension, 66.1 mg/g.
Ingredient Amount per
kg
Gatifloxacin-Stearic acid Co-precipitate 216.7 g*
(1:2.1 weight ratio)
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99.1 g Spray Drie

{ 6P9-465. 2 g

Artificial Guarana Flavor 1.9

a Flavor

Cr

Aspart ane
eam de

Vani |l | a Powder (ANat ut's”? @c_)fgia@'ﬂoxacin-Stearic acid Co-precipitate is equivalent to 66.1 g of
Gatifloxacin, based o 100% purity.

All ingredients were combined and blended for about 10 minutes at about 25

RPM to form a preblend that was then passed through a Fitzmill equipped with a

0.61 mm screen. The milled material was transferred back to the blender and mixed

again for about 10 minutes at about 25 RPM. Calculated amounts of the final blend

were filled into appropriately sized high-density polypropylene (HDPE) bottles. For

example, 63.7 g of the dry preparation was filled into a 200-mL HDPE bottle, which

10

when constituted with 46 mL of water results in 105 mL of suspension containing 40

mg of gatifloxacin per mL. The suspensions were taste-tested over a period of 14

days, which represents a typical dosage cycle for an antibacterial preparation. The

results showed that the taste characteristics of the suspensions remained unchanged

and satisfactory, indicating that the suspensions were stable over the storage period.
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03/000175 PCT/US02/ 14596 13 CLAIMS 1. A crystalline co-precipitate of
gatifloxacin and a fatty acid selected fromthe group consisting of
stearic aci d3. pal Aickystaligs ¢b-pracipitatstinib@drdanes @ath Claher evtieréiigaidvilinght ratio
of gatifloxacin to said fatty acid is fromabout 1:1.8 to 1:2.3. 2. A
crystal | i ne gsidisispariggeldi n accordance with Claim 1, wherein the weight
ratio of gatifloxacin- to said fatty acid is about 1:2.1. 3. A crystalline
co-precipitate in accordance with Claim1l, wherein said fatty acid is
stearic aci 4. A crystalline co-precipitate in accordance with Claim 2, wherein said fatty

acid is stearic acid.

5. A crystalline co-precipitate in accordance with Claim 1, wherein said fatty

acid is palmitic acid.

6. A crystalline co-precipitate in accordance with Claim 2, wherein said fatty

acid is palmitic acid.

7. A crystalline co-precipitate in accordance with Claim 1, wherein said fatty
acid is a mixture of stearic acid and palmitic acid in a weight ratio of from about 1:5

to 5:1.

8. A crystalline co-precipitate in accordance with Claim 7, wherein said fatty

acid is a mixture of stearic acid and palmitic acid in about equal parts by weight.

9. A pharmaceutical composition intended for suspension in water for oral
administration comprising a crystalline co-precipitate in accordance with Claim 1

and pharmaceutically acceptable excipients.



4. A crystalline co-precipitate in accordance with Caim2, wherein said
fatty acid is stearic acid. 5. Acrystalline co-precipitate in accordance
with C aiwob3omhesein said fatty acid is palmtic acid. @cTASovysbal | ine
co-precipitate in accordance with Claimld wherein said fatty acid is
palmtic acid. 7. Acrystalline co-precipitate in accordance wwth Claim1,
wherei n sai dig.at t X phaghateiticalcothpdsitich iafacsdré@ice avittCCHirmOgwhede daic acid in
a weight ratio of fpromabout 1:5 to 5:1. 8 Acrystalline c Cipitate
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co-preclpit arnmaceuti ca 0Si on 1 n

accor dance V\hdl@lrﬂhalcf?s&lhmﬁ;ﬁbﬁpiti’te1sf[wlﬂhyt1c &id.d in the crystalline
co-precipitate is palmtic acid. 13. A pharnaceutical conposition in
accordance with Gaim9, wherein the fatty acid in the crystalline

co-preci pi tajg isy; %hfi{]qé&dégﬁga%oxﬁ&%%érﬁﬁg%%%g% Wit Olaith©, dmbddid me@auwve' ght

ratio of fromabou t r treating infections in a
mamral i n neadd irhihe eofstatiomguo-ecigitateisd myxtactnifisiestie ntid gnd palntitic aduma an
effective anmount of. a ous.suspensi on of the pharnmaceuti cal

conposi ti on BFE8 @im fm%s ORt l‘rg.ttﬂg ‘for treating infections in a mamal in
need t hereof conprising

14. A method for treating infections in a mammal in need thereof comprising
orally administering to the mammal an effective amount of an aqueous suspension of

the pharmaceutical composition of Claim 9.

15. A method for treating infections in a mammal in need thereof comprising
orally administering to the mammal an effective amount of an aqueous suspension of

the pharmaceutical composition of Claim 10.

16. A method for treating infections in a mammal in need thereof comprising
orally administering to the mammal an effective amount of an aqueous suspension of

the pharmaceutical composition of Claim 11.

17. A method in accordance with Claim 14, wherein said aqueous suspension
contains a sufficient amount of said crystalline precipitate to provide a dosage of

200mg. of gatifloxacin in each 5 mL thereof.

18. A process of forming a crystalline co-precipitate of gatifloxacin and a fatty
acid selected from the group consisting of stearic acid, palmitic acid and mixtures

thereof comprising:



orally admnistering to the manmal an effective anmobunt of an aqueous
suspensi on of the pharnmaceutical conposition of Caim10. 16. A nethod for
treati ng wofeobviiohs in a manmal in need thereof conprisin@crarsat/i4596

adm nistering to the mammal an effectivdSanount of an aqueous suspensi on of
t he pharnmaceutical conposition of Claim21l. 17. A nethod in accordance wth
C ai m 14, whgr ei ndissdiin@gatemykacit Wad e4id faty acidint Awvsigheratio bf freieabouanount  of
said crystalline precipitate to provide a dosage of _200ny. of tgat' fl oxacin
in each 5 nL therkd8.to 182-3m%)$%'@g§§°b‘ﬁmi“6’rﬂhﬁ??ém§ t%F‘i}‘B’("éF’F‘P?Fé‘“&%-OFFrf}@H pitate
of gatifloxacin apgd.pnfiRityr acid selected fromthe group consisting of
stearic acid, palmtic acid’and m xtures thereof conprising: W 03/000175
PCT/ US02/ 14596 15 a) dissolving gatifloxacin and said fatty acid in a

wei ght ratio of frgm about 1.8 to 1:2.3 in g suitable solvent with
heating to r¥fl u%eﬁBﬁ‘BgﬁﬂfjﬁPé‘t‘%%&f?‘E‘&f"vo goo‘;h{ﬁei HS HER BHTI8h) ref | uxi ng
said solution for fromtwo to three hours with stirring; c) slowy cooling
said solution with stirring to about 18C over a period of from about 2.5
to 4 hours t® predowiytcablbing brid solytiomvith serring-tp abeut Ji8f G owerof pagigdiof iftemaci n

and said fatty acid; iLntaining.the resultant slurry. of sai .
crystal line co- pr@@?‘bg'%égg hPBrsé?)Bffg‘pltfgé[l? grysi3 np(gp-péﬁmél&g? ?F%ﬂ%ﬁ‘oxfl% to
four hours; and edr@rOMAY ke, and drying said crystalline co-precipitate.

19. A process in accordance wth Caim18, wherein said solution is forned
in step a) with gatifloxacin sesqui hydrate. 20. A process in accordance

wth Caim 1 SNGLeLR SR Y L8l A6k of Sl BAINAY frecipflie yifirstal 11 ne

co- precipitate forne e process y I ne
co-preci pitate forsvetolyet igr dwraddRPRaldivoCh @unhblrs; a@B. A crystal line

co-precipitate formed by the process of C aim 20.

e) recovering and drying said crystalline co-precipitate.

19. A process in accordance with Claim 18, wherein said solution is formed in

step a) with gatifloxacin sesquihydrate.

20. A process in accordance with Claim 18, wherein said fatty acid is stearic acid.
21. A crystalline co-precipitate formed by the process of Claim 18.

22. A crystalline co-precipitate formed by the process of Claim 19.

23. A crystalline co-precipitate formed by the process of Claim 20.



