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REFERENCE TD RELATED APPLICATIONS

7
.-F
3  Thisepplication nlal.msul:hl bavafit of U.S. Provicional Application Serial
‘Number HMH,EZ! filed JIItL!!ﬂ 2001.

LD OF THE INVENTION
10 The pocsent rvontion rplutes to et fAnwacin suitably wasic-mnsked so thet it
can be wrifized in oral dosags forms, pertieciarly for pediatric femulations.
i
BACKGROUND OF THE INVENTION
15 Outifiomarin, mw 1cyelopropyl-6-fluoro-1,4-ditydro-§-methoxy7-
(3-methyl- 1-pipemzinyl)-d-med-3-quinolmsearboxylio acid, is reprosested hy the
following strocenre: . -

&

bee W

Q

Gatifloxacin is & broad;spectnim quinolone antihacterial Gt i1 disclosed and
20  elakned in U.S. Pavent No. 4,9§0,40. U.8. Patznt No. 5,043,450 Scloses
pattflovencin fanlmed es the hmlﬂhnlmr.. .5, Patent No. 5,280,283 disclones a
repmilwdraie grystalline form of gatifloxacin that iz advantapeous over the
hesdbiydvas in pharmaceutical manfacturing. Regmndless of tha particular form of
gadfloxacp, typical nl'quinnlu?u compounds, il hes en extremedy hitter leste.

Tt [s reoogmized thar quiinolone antibacterials, such 2x gatiffoxscin, bave
pranacy application in the tregtivest of infections i childtn. Those aniibacteriss
that have a bitter tasta are at 3 ¢oasiderable disadvantags for padiatric use siaee many
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WO 130075 2 PCTIUSN21 4596 }<p
* padiatrlc prepustions arw in liquid firm for ees of administration. Such thergpeutie ‘
ag=mty can onky be admbuiciered in Hqwid dossge Forme, Including thoss comasituted
fiom dry potwder or granuies, If the inrmulations made thepefinm heve at lagst an
aoscpizhle taste tn pedistri patizats. Typically, such liquid preparstions are
S  available in the form of powdars ar grascles that aro mixed with water by &
phannaeist a2 the time of digpansing s0 fism e sospansion in a flevored vehiola, The
fine perticles or grannles of active substance in suth preparatinna must either nemein
susparedad in the Jiguid velilelz of be readily re-tspersed therein simpty bry shaking
the cantainer. =

10

Dne digadvantage 1 pediatrio suspensions ar described sbows ia that, in antes
to be readily mm.’n aqueaus vehicls, the particles/granules of tharapeutic
agont ora vry fioe. 'I'heﬁnnnua of the particles exposss o very iarge surface aren to'
the: aguerwsy vehicls, Aulea.t. laaetsing of the therapentic agent can occur, -

1§ particolanly overtime. This phennm can take place regardless of the mechanism
of binding vtilland mmkﬂ-hstufﬁeﬁmpnmugm.ﬁu sxample nufcro-
encapsulation. In addition fo :m:tmlr musking tha taste of the therapeutic agunl,
the binding or conting munsmplnpdm mant iy the intopeity of the IIIIIIIHIE
particles in the mauth I:-:nugl aoy apprecishls sofubitisstion or leaching of the

20  thenpcutie agent by the sclive in the mouth will posestially negats the soceptable
favor of the pregamtion. Fiirfber, akhough the mess of masking the taste of the
ﬂ:mpeulingmmu:m-hl::lin iis iniegrity in the wehjchk ovar a nomal course of
treatment and in the mouth, it must readily relsage the therapeutio agent in the
stomech for b:nqninninrélﬂ' for it to be effSeanions.

Numergue techniques are known In the art for masking the tasts of hitter

@ therapeotic agpents. For oxamiple, Ramanion Patent No. 8R836, published March 31,
1985, discloses B process fn:mlﬁgﬂn bittes thste of exythropnycin comprising co-
precipitation with steario aﬂdinl.nhufl 10 ptilizing scetohe 23 4o commpon

30 solvest &t n femperature not dxceeding 40" C. Tublets grepared frorm the prodnet

muy ba chewed or sna::nnd:rl‘:n a liguid, typically water, for adminfstration. Virioos

other representative techeriques focns cm the particular thple-masking substancs that iy

mixed with, couted amo af othorwisé cotshined with the hier-tasting active
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medicansanr. Btnplﬂ mach ssbstances inclode: aeldic ﬂn@pi& o5
lysophospholipid, EP 0 631 787 BI: incapherol polyethyleneglycol succlnate, USP
5,891,469; cerain jou-oxchmogs resims, WO 01405431 Al; and cnboai aeid, 2 salt
ar dedvative theesof, USP E.SD_I.U'JG. USP 5,622,978 discloses amworphons so-
preaspiintzs of dihydroeyridines and a polymer, such pa pafyvin pyrrolidows, that
are administered by disparsingin waser. 11 ig statad tha (e co-precipitetes are
formed by techalques to mininiee crysllinity os uﬁulllmr has g negative affest
on biaxvailshility. '

Thave e alsm & mumber of teachings af tchmiqoes far soating » bittar-tasting
medicamant with 2 waxy substince and then faetving & powder therefrom, typically
by spexy drying, heat-asgisted dolvent removal and the liks, USF 5,405,517 dlseloves

. method oF taste-mesking & hitter pharmaceutical by sdmixing it with stearyl

stearate in the mokten stain and spray cougealing v form a powder. Exropean
application EP 0 855 123 A2 discloses 2 similar process wherein & quinaline
derivative amd & fitty aoid are sombined in k bisades ut a temperatare hetwean, 30°
and 140* C and bleided vatil 2 granniatfon is foemed it viasks the birter tasde of the
&g In some lmstamcas, ap. ﬁnﬂm?ﬂmﬁpﬂm 2 22?,314 the molten
mixhira is mnledmlulld:l!!rltull than granuladed, [n WO 38/35656, a solution of
the bintar-tasting medicament, a.lqudlnd conventiona} filfers iz Blied intn mutaklo
therns, the solvent is thescafier resnoved by frosze-dryicg or other means and the
resulticg solid mass removed fiom the molds to yield dlgrete dosage units, LISP
4,865,851 diacloses mate-masking foaxnlations of eefiroxime tetf] by an integrul
coating af & Tipid ar mixmure nf;llpd:.

Regardiess of the nomecons tecimigues amd pharmaceutieal adfmnots known in
the art 1> maxk the tastn of bitiar-tasting modieamegts, fheve rameing the ned to find
an effective techmiqua, adjunct or combination thereof for specific agents. This hes
been the cass with gatiflovacisl paticutarly with regard o preparations that would be
mitabie for padiatiic Mmicivtration. Such prepartioms are provided in accordanos
with the present ivention. It v.!i:ll bo sppreclated that, while the ussfuinese of the
taste-masked gatlfloxacin formed in acoordanca with the prasent Invention will be
empimsized in reged 10 pﬂdiﬂl:ll: medicine, it is hkewise usefid for praparations
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prefer & Iquid prapmnm': The tase-masked gatifloimcin of the inventinn i farther
advixtagerms in that constituted Hiquid prepartions made therefrom ars stable over
the oormal thempeutic dns:lp schedide, typically focrteen days,

SUMMARY OF THE INVENTION

In aceordanca mlh1d= prasent Ervention, there & provided a form of
getiffoxsiin heving its candjal shacply biter caste sufficiently masked so that # exu be
effectivaly urilized in podiafric formulations. Gatificxacin a formed a9 & 00
Pecipitate with 8t Jcast one; of steadic ocid and pabmitic seid be & critical weight matio.
The weight ratio of the twy-conseinents i sessatial 20 the advantageous properties of
taste-masking and stabiflty of formulmdons coptmining it. The present invention
further partains to a mnus for the prepeceticy of teste-masked giifloacn,
pharmeseutioad fommulstions contaming it and the tse thereof in th trestment of &
wide variety of infeetions. ,.g

DETAILED QN OF NTION

In acocrdence with tha prosest invention, thare is provided a taste-masked
form of tae broad sprotram aatbasteria) petifioxasia, 1-cyclepropyl-6-Buoro-1,4s
dibrydro-A-methony-7-(3-methy}-1-piperazinyl)-4«cxn-3-quinclincoarbernylie scid

wmuwé'wﬁ fior use 2 a broad spectrurm amtibacwesal therapeutic
agent. Gatifiowasin hag boep sherwa to be both aafh and efficaciony in the trextment
of infecdans in heparioally impaired individuals. Tt hay alss been showa to be
effbctive againet 2 broad spectram of microorganicing, inshuding antibiotio-rosistne
sirains of Streptococcus pisitmonias, and $0 possess excellept overall iolershility.

In accordance with the presont Ervendtion, it hag bren foond that the
w:Mhmmammummgmwm

foemation of a crystaliine co-precipitme of gatifloxecin and 2t lcast one of stearis acid

and patmitie acld in a pasticyilar welght mtio. Crystalline formy of gztifloxacla

"
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rieted in the erafil, Lo, the hemihydrate end the sospaibfililee, disfer In
charachiristicy and crystaflins srmetmre. Although another crysislline form of
gatiflescacin eould ba wtiBzed for the prepeyation of the subject co-pracipimtes, the
preferred form is the aquhydm The prefimed co-precipitant in acacedance with
the peésent trveniinn ks steario aold. Crystalline couprocipiiates frmed in accordancs
mﬂuhutimmuuhnuhun formd 10 be auperior 1o othar recognized
mechanfsms of combining gmifimmetn with stesric asid, palmitic acid or mixtores
threreof in wenns of physical charscieristics, including smbility, and particulardy thate-
mesking. Such other mechanisms inclade Soraing B physical mbrture, wet ar mslt
granulation and ansting of partieles of gafifloxacin with the subject Bty acids.

2 addition ko the fact that the particaley mechasism of formting the taate-
mesked form of gatifloxacin i superlor o other methadologies of forming exch =
compasition recognized in the axt, it has been fhund that the use of ut loast one of
stearic acid md palmitic acid to prepure the teste-musked form is advantageous to
other art-recognized Thty subgtances thar are afien considared af leant functicsally
equivalent thereto by thosr sidtled in the mrt. Stil fther, it has bows found in
acoordance with the praseot irivention that s particuler narrow weight ratio of
gaﬂﬂmuhntnshri:uiipnﬁdumnﬂimumplmhmpuﬁmmmﬁsﬂﬂw
the percenssge of the compongnts in fuvor of ons camponest ar the other. While i is
knnwnﬂiﬁ&:dﬂmdpiﬂmﬁlunﬂhnhnuﬂi:ﬂhimhﬂ:m
forms of other thavapegtic ageins, it Iz coosidercd unexpacted that the: fur of
patiflomacin formed inmmlénce with the present Inverithon possesens significamt
advantspes In comparison to simitar forms prepared aiilizieg other futty substances,
byuﬁwmechnﬂ:m:mdminhminﬁemwmmmﬂndﬁum
woight ratios.

1

In accordanas with the préscnt invention, thee is formed & 2o-precipliate of
goaificxcacin and & fatty anid selacted from stestic acid, palmitic acid snd mixtures
theesof When the co-precipitate iy formed from & mixoore of stearic acid and
palmitic acid, thay ave stilized in 2 welght ratio of from aboot 1:5 1o 51, prefesbly

-In expea] parts by waight Itmpm&huﬂmlnglaﬂmﬂ,mstpmﬁmﬂy

stersie acid, to form the su'qlm on-pruuphlﬂ Tha weight miio of the fatry acid
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1
oomponest l.upﬁ:ﬂnndmﬂ‘llzﬂln ﬁ:mmglhnu—mlamul‘ﬂ:pmm
inveantinn varies wﬂhhamhiulmwmplhr optizam perfirmanss. In genorl,
the 'weight ratio nrguﬂﬂuminﬂwd:l in he subject co-precipitates ix from
about 1:1.8 fo 2:2,.3, moat prefershly abontt 1:2.2. In regard t only the etiteris of
tasts, Smmulations preparad from co-precipitates nf gatifioxsoin aad stearic acid i
welght ratins of 1:0.%, 1:] and 1:1.4 have 3 bitter 10 biand festy, wheress those
prepared with wolght rting of 1218 and 1:3 have an increasingly sompy taste. As
notod balow, boweves, whilt taste 1s n extremely importast chameterigtic of the
suliject oo-precipitases, it is o1 the only factor 1o be considercd.

The fact that the suﬁiim eo-preaipitates possess unexpectadly ssparior
pmﬁﬁnmarha expiained by tha fiof that XKD snd NMR stodies heve shown that
the co-pracipltate: Eoemad frpom gatiflowscin and FaRy ecid in & weight ratho of 12.1
-hasndifhammunmﬂtqm-pmipimﬁﬁmwdmmm“ighnﬁnuf
1:1.4 and 1;2.8. Whils the ¢xplanation for thig is ot cerain, it might he expeeted
from the obmervation thel, aj e weight ratio of gatifioxacin to fitty acld Inoreases

" from 1:0,7 10 1:2.1, the ulﬁi:iﬁu af the resolting co-pregipitate decreases

sgnificantly. The solubility of the co-precipitare is impostant to its capacity to mazk
tha taste of pattfloxaein gince any apprecishle dizsalotion in the moath may produee
B hitler taxte h:pihufﬂmhnluﬁn;nﬂﬂaunﬁng agents presant in the
formulation, The cepacky {6 mask the bither wste of gatifioxaein i the mouth is
particulaly critical h‘lppli:nl'nﬂinpﬂiﬂlit- medicine,

The co-precipitates of the prezent invention ars sdvaniageoos in that, es
mentioned sbove, they ave virmaBy nnafTectad by fiotors im the mouth, sweh as pH
and enzymes, that would caiige fam tn dissolve, thereby producing a birer taste,
This is claarly eriticn sincs gatifloxain Is vecy bittae, it has basn fomd, however,
that the very smal! gmocmt of gatiflexacin released in the momb by dissolntion of the
co-precipilates of the pru:n:' imverslon can be effactively masked by conventional
flevoring and sweemalng gens. Ttis a signifioant and unexpecind advantage of the
erystalkine co-poecipitates of the present invention that squecus suspansions formed
therefom which heve been siomd under normal conditons fr o foll dossge cyele,
typically wo 1o ﬁuummr::dnﬂmdminnluﬁmh any matexial degras,
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mu-mmﬁ;mit iunm!:rm_n@ by physicians that
their petients take the foll cydle of veatment with an apbacterial to prevent the
possibility of reoceumence of infection. Ifthe peofuct were 1o Hssociats upsh
standing ovor time 1 an wxtelt sach that the favoring/swoetsning agents present
wis 1ty Josger able (o nski'hl‘ltnnthim of a biter therapmutic agant, such
a5 gatificoiacis, the resultan yinpleasant tnste might reselt in the patient not '

completing the prescrihed dosage cycle, prticularly {f'thet patient Ig a ctild.

" AS moted axstior, in order 10 be efcaciott, a mezns of masking the bither tame
of a givan therapeutic !EHIIIE;:HH oot anly be sffective in maesking the tase and
raivein s ooty both in the mouth mnd over a typics) deasgs cyele, X omst
rcadily rofangethe therapeatic agent in the mamach for sheorpelon. Dissalutios
studies using e sabject gutifioxacin diy prepatation fior aral suspEsion Srrmudation
at 40 mg/miL, in 0.1N hydrochloria acid, pH 1.2, which simulates stormach conditions,
indioate 100% relenge of gatifimeacin in 10 minutes. Further, comperative elinisal
oral binavailzhility stdses us!ug the suhjert gatifloxaoin dey preparstion for oral
suspeasion at 40 mpAmL have shown that the binaveilabiity of gatifxacin foom the
EpCanion is 99% relative 10 2 4004ng mblct. '

The eo-precipitates of gatificsacin and faty acid of the present jrvention are
posprared by imttially dissolvimg the principal ingrediests in a suitshle solvent, with
hemt ko affict complete disaolimion. Prefermd soivexts to et solution are low
moleculay weight aloobals, most preforshly ethanol, Generally, gatifioxacin end the
fatty acid componsnt ane diggeirsed into the solvent and the resultant dapersion
heated to reflux temperature, pensially about 80°-C, unti? al solids have completely
dissolved. The smount of solvent added to effoot dissolution will typically be
sfficiextt ts form & solutian containing gutifleecacin in a conzentretinn herwoen ahout
5% and 10% by weight, profurahly between sbout 6.5% and #% by weight. Whilaa
greater ameunt of solvest conld be uldizd to form the solutions, these relativly
high concenirations of gnliﬂun!mtn are prfiroad not only for obvipus reascns of
ecoaamy, tut (o mexdmize crysesl growth as well as easc of handling fn sulsequent
operations a3 will ba describad’ below,

=
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Once sohutiem of the principals of the ubjees co-procipitates is effactad,
hestimy 1n meinmined st reflux temperatore, Le. shout 30°C with mild sgitstion, Le.
seiming, for an additinnal 2 {5 3 hoars, prefurably from about 2 10 2.5 haors. The
solnticn is then sicwly esalad 1o about 18°C with controlled mild sgitation o
exystallize the co-precipitats. By “dawly cooled”™ is meent cooling takes place overa
period of from sbout 2.5t} howes, This roprasonts an average cosling mis of fom
about 0,25°C 10 0.4°C per tinute. At n gptional procadurs io gveicome the inertin
typically chamcteristic of largo-scalo procegaing aquipenent, the solutten may be
more rapidly sooled 1 & lefiparatuce mot below 45°C, mid tian slowly cocled as
described above. f

In the cooling slep deseribed shove, the easct of crystaflization is typically
cheractarized by a mild exotherm of scverd degmey oves a perind of from sbowt for
1o eight minptes before cooling resmmis, It i5 important for optirmam orystal grovth
mdalnqnllhmdhngut‘h pesultant shorry of the destred crysmiline po.
pcipitase that the e of agitatien, 1.2, stlring, of the sobution be sufficieotly mild
so that these events, L.¢. the onaét of crysuifization and the mild exothenn, take plage
t & tempergtare of from sbout 32°C tn 35°C. Agitation si am exceastve e wil
osuss both onset nf crysm[izaion shd mild exotherm to take place a8 high as 43°C
resulting in 2 slery that is very difficult 1 bandls and with poor tayte dhamncteritics.
The manipuolation of tha varkns pammeters of amenmt of solvent niilized, cooling
Tate and mnfihﬂngwlﬁpihammﬁnll given above 1o accomnplish the optirusm
temperatups for onset of eryitallization and exotherm ic considered to be within the
purview of those of ﬂldiﬂil:!iskiﬂ in the art.

It will bnppmudfmmﬂ::!hr:gdns discustion thet the refluxing and
slow cooling ﬂnmhlpdrhﬂhﬂumnﬂhduwdt:h-mshmpmmuf
the schjact cryatalline co-precipitatec. The shury of the mibject erymalline co-
precipitate formed in the coclng siep 18 maintained at from about 15° to 20°C with

" palld sirving foe en addlitiomal tao o sightesm botrs, preftrskly two to Sur henrs,

and vadaum Alteped 1o mnmlhun-pmm The wet cake retainad an the filwer
uwdmdmdnmumtmmau'c
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I am altermaf proces, amce the solution of the prickals of toe subject co-
precipitatus has becs femed and heated n¢ vaflux as desoribed sbowe, the remirant
wiution can be directly e to remove the soivont thereby cansing erystallization.
Tlﬁdwh;mmrh?ﬂniadauthmmmnmmmﬁmﬂmwm

. eVBpOTAtor, oF other similar spyararus. The emperatore ukilized for solvent removel

in xn oven ia typically betweta shomt 40° and 50° C, whersas tempepstresin g
conveoticnal mtating eveporair may be slightly highar, a.g. from 50* w 60° C. For
obwious ressons of my'g.u:l the avoicbnes of sabvent disposal issnes, G
filiration or the: drying apparstcs is praferably eqeipped with & sneams of recovaring
the solvent to the grexist sikiont possible 3o that it mary be reused in the process.

The dried co-precipiie is shereaftor cameninuted io 2 partichs size range that
wonld be sultable th sause the particles to be suspended and peripdically mdisparsed
In =n aquecns vehicle It general, an evernpe particls sive in the range of 0.9 10 2.0
rom, 5 Combaroplelad, with & pirticle sizo range hetween 0,75 and 1.0 mmn belng
profuryed. The copminuting may be cerried out an any conventiopal spparates

_equipped with suduabls scseeni 1o contml the siee of the resulting particles. Itis

peefired in actordanee with the present invention that the crystalline co-precipitates
awe initially cotmimated 1o & suiteble slze as dateyibed abovw and then proend a
second fims sftor they have heen rombined with the excipient maser]als,

Formulations containig the crystaltioe co-precipltares of gatifloxacin and &
fiutry acid are preparad for suspension tn an oqoeous vehicle by the addition thereto of
conventionsl pharmaceutioally azosptable fevoring and eweeboning agems, In
additon, meh Sormalations méy contain phanmacewtically scceprable preyervativas,
stabilizzrs, coloring spents, wetting agents and the Yile, Examples of tuch agents
inctude: as preservatives, matlyylperaben, mpylpnh d tha Ike; s wetiing
agents, polvethylae plyos) 2000 stearato, sodium Isuryl sulfate, polyanrhase B0 and
the Kke; os nq:qﬂlngmnbﬂilhs nponts, xanthan guen, micyocrystalline callulosa,
sodium carbexymethylceliwlose, hydroxypropyl cellulose and the bike; as swoetencrs,
sodium tzecharinate, aspartams, xylital, socross and the liks; and as flavoring apenis,
venilla, caramal swoet tone, gunrsns and the like. Sach agents are typleally mtilized
in the subject compositiont i conventional quantities as recommended by thae

i . L
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' mamufacmeer. 1t is conteriplated et sush flavoiing, pweetening mnd exelplent
matacits will compyrisc from about 75 o 540, prefucably from sbout 75 1o 85 percant
bynﬁﬂﬁn!maﬁdﬁywm

5 Tha formyulstions containing the subject copracipitates and the flavering,
sweeteming and excipient matorinls sre horoughly mixed mgether and, g stated
ehove, prefhrsbly again passed trrough the commminuting devioe to apeure wiform
prtiole size of the final preparation. They arve they packsged In appropsiate
contafners. The contaimer nixy be oversized to accommandats the appropriats amotint

10  of waterwo form & upension of the eo-precipitses and may fxther be packaged
with # sesond contalner nontaiming the requisile quansity of purified water. The
fermmaletion and packaging of the subject gresulations are sooh that suspensians
formnd thereftom by the addition of the recommended volame of wazer would

. prowide a dosage of 200 mg. afgli'ﬂmuinpus mL tegspacmful, This dosage may

15 be madified, for sxempls, for fouping a suspensing that would be digpemsed theongh
a dsepper oalibrated to provide o predesapmined amommt of gatifloxaein in & given
mbemfhpuumtﬂu&aﬂ_

It it vnderstood that varions other embodiments and medifications o the
20  practics of the Invention will be apparent to, snd oxn be madily made by, those of
owtdinery skill in the ert withtut departing form th scope and spirit of the invention
a5 dearribed abawva. hnuuerdi"nglr. it it not Intended that the scope of the claims
sppemsied hereto ba limited to the sxact deacription set forth sbove, but miher thar the
cinimg be comatrued o encompansing all of the fissvures of patentable novelty that
25  residw in ths present imventiop, incloding a1l the features snd smbodinsents. ther wonld
@ hmudnumﬁvﬂemmn;mfhyﬂmuﬁlhdinhrmmtm The ipvention is
further desarfbad with mm":n:tulhgidh“ experimental work

1
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Example @

A 3-necked 500-ml. reactor equipped with a meshanics) agitstor (57 mm
Teflon paddle impeller), condenser, heating mantle, s cooting bath was cherged -
with Y2775 g of grtifioxasin sesquiledinte, (3185 radd, 1 og,) and 27.225 g of
stearic nxid (B5.71 mb, 3.0 eq.) to wikieh was added 240.0 mL of sthancl, 95% UBP.
The mixtare was hented with agitation to abtain a full reflux (~80°C) o dissolve the
solids. The mevlant polotion whs heated a2 refhm: with sticring for 1 8 hotes, The
solution wes slowly coclad to 13°C a2 & coaling=bath rate of 0.25°C per nibmts with
pentle agitsrion (Bi-rpm). Tosal orystalilaation raquived sbout fer hours with solids
becoming clearty visible wiwn the solution seached 32.5°C. At the ans=t of
aryatallivation, the batoh temperanzre rose fixun 32.9°C 1 33°C over s period of
ahom Tive minutes, Afterthis'mild exotbezm, typical of erystallizastion procedurss,
caoling resumes to the desitud semmperwture. Tho siucry was naixed for a farther fwo
leourn ot 18°C after witich the dgitation e was increased to shoat 300 pm for sbau
one mizute 1 makimize batch homogenvity and consistensy. The shurry was fllieysd
under vacmEy on a T=can Huchner fungel Gtted with Whetmio #4 paper Sltor media,
The reactor was tinsed with caly m-circufated mather liguor to discharge the sohds
thereftom. The wet cake was alkewed 1o Jrain wel] by vacuum wspiratian and then
oven-dried usig a 30-in Hy vacwan at 30 *C (maximum) until the moisture contem
by KF aneined 5 valte of I.5%wr'w or [els, The yleld waz 37,15 g (3559 g
gorrected, 29,78 mM, 53.4 Yiwmiiw) of stearic acdd-grtiflonacin eryailine ca-
precipitate with a KF molsture oontent af 1.5 S$wriv,

Exsmple 2
Formmiation of in xm for orsl

Gatifioxncin dry preparation fx ocal suzpensin, 6.1 ma/g.
ingrudian Amount par

o e e B+ T

2.9 weight mticl 3

@®
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Aspartarna ) : 8.1 o,
Spray Drisd Artificial Guarsne Fover 198
Fiavor, Crasm do Vonlle Powdar (Ngnaal 0.9¢
wnd Antificial) with 5 % S8con Disulds
Wiareerywrine Coboss wd Sadiam T
Carboxymethylcoliulass (Avicel RC-691) .
Methvipsraben 1.9
Propyiperaben o35
Tharkum Cloige Ay
m . m'
2 “F76.7 ¢ of Gaitosacin-Bicarc acd Co-procipitate i squivalent © 0.1 g of

of
Gatifiomncin, on 10D% pazity,

All ingredicnts weze combined and blended for about 10 minutes at about 25
S RPM to form a preblend that was then passed through a Firmill equipped with 8
0.61 mm scroen. The milled matesial was transferred beck to the blender and mixed
again for about 10 mimes it about 25 RPM. Caloulated amounts of the final hlend
were filled into appropriately sized high-density polypropylicne (HDPE) bottles. For
exampls, 63.7 g of the dry preparation was Silled into 3 200-m, HDPE bottle, which
10 when constituted with 46 mL of water results in 105 mL of suspension containing 40
mg of gatificxacin pee mL. The suspcasions were taste-tested over a perfod 6f 14
days, which represents a typical dosage cyule for an amibacterial preparation. The
results showed that the taste charscteristics of the suspensions remained unchanged
and satisfactory, indicating that the suspensions were stable over tha storage period.
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1. A crysmlline co-precipitats of gatifioxacin snd s fatty acid selected from the
group consistiog of stesric acid, palmitle acid and mixtures thereof, wherein the
weight ratin of gatifioxacia to said fatty acid is from about 1:1.8 to 1:2.3,

2 A crystalline precipitate in accardance with Claim 1, wherein the weight ratio
of gatifloxacin-to said fatty acid is about 1:2.1.

i A crysalline co-precipitats in sccordance with Clalm 1, wherein said fatty
acid i stearic acid.

4. Acystlline co-precigitate in accordsnce with Claim 2, wherein said fatty
acid is stearig acid.

5. A crystalline co-precipitate in asccordance with Claim 1, whetein said fatty
acid is palmitic acld.

6. A ctystalline co-precipitate in accordance with Claim 2, wherein mid fatty
acid is palmitic acid. .

f
7. A crystlline co-precigitate in accordence with Claim ), wherein sald fatty
acid is a mixture of stearic acid and palmitic acid in & weight ratie of from about 1:5
to $:1.

8. A’crysiallins co-precipitate in accordance with Claim 7, wherein said fatty
acid is a mixtore of stearic acid and palmitic acid in about equal parts by weight.

9. A pharmeceutical composition intended for suspension in water for oral

Mmﬁﬁn;adymmmmmmwiﬂam 1
end pharmaceutically acceptable excipients,

W
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10. A pharmaceutical composition in aceordance with Claim 9, wherein sald

. pharmaceutically acospiable excipicnts comprise a1 least one member sclected from

the group consisting of water=soluble flavoring agents and swectensr

f1. A phanmsccutical composition in accondance with Clalm 9, wherein the ftty
acid in the orystalline co-precipitate is stearic acld.

12 A pharmacentical composition in accordance with Claim 9, wherein the faity
acid in the crystalline co-precipitate is palmitic acid.

13. A pharmacentical composition in acoordance with Claim 9, wherein the fatty
acid In the crystalline co-procipitate is a mixture of stearle acid and palmitic acid ina
weight ratio of from about 1:5 to 5:1. .

14. A method for tresting inféctions in a mammal in need thereof comprising
orlly administaring to the mammal an effective smount of an aquecus suspension of
the pharmacentical composition of Claim 9.

15. A method for treating infections ia a mammal in need thereof comprising
orally administering to the mammal an effective amount of an aqueous suspension of
the pharmac=utical composition of Claim 10.

16. A method for treating infections in a mammal in need thereof comprising
orally administesing to the mammal an effective amount of an aqueocus suspension of
the pharmacsutical composition of Claim 11,

17. A method in accordance with Claim 14, wherein said agueous suspension
containg a sufficient amount of said erystalline precipitate to provide s dosage of
200mg,. of gatifloxscin in each S mL thereof.

18. A process of forming a erystalline co-precipitate of gatifioxacin and a farty
ﬁduhddﬁmﬂnmmdmiudd.pmmndm
thereof comprising: .

\W



OCT.27.2883 3:@aPM BMS PATENT €77 £3u8 19 ND. 247 P.B

2)

b

¢)

19.

dissolving wigjeocacin and said fatry acid in s weight(§o of from abour
1:1.810 1:2.3 in a suitable solvent with heating to refiux tempesature to effect
sohstion thereof! ' .
refiuxing said solution for from two to thres hours with stirring;

slowly cooling sajd solution with stirring to about 18°C over a peviod of from
about 2.5 to 4 hours to precipitate the crystalline co-precipitate of gatifloxacin
and said fatty acid;

maintaining the resultint shiry of said crystallins co-precipitate to about
15°C 10 20°C for an additional two to four hoors; and .

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

st=p a) with gatifioxacin sesquiihydrate.

20.

21.

A process in accordance with Claim 18, wherein said fatty acid is stearic acid.
A cxystalling co-precipitats formed by the process of Clsim 18.
A crystalline co-precipitate formed by the process of Claim 19.

A crystalline co-precipitse formed by the process of Claim 20.
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FORMULACION PEDIATRICA DE GATIFLOXACINA

REFERENCIA A APLICACIONES RELACIONADAS

Esta aplicacién reivindica el beneficio de la Solicitud Provisional de los
Estados Unidos Serie Niimero 60/299,625 presentada el 20 de junio de
2001.

AMPO DE LA INVENCION

La presente invencion se¢ relaciona con gatitloxacina con sabor
adecuadamente enmascarado de modo que pueda utilizarse en formas de

posologia oral, particularmentc para formulaciones pedistricas.

ANTECEDENTES DE LA INVENCION

Gatifloxacina, quimicamente écido 1-ciclopropil-6-fluoro-1,4-
dihidro-8-metoxi-7-(3-metil-1-piperazinil }-4-oxo0-3-quinolinacarboxilico, se
representa por la siguiente estructura:

e

F COOH
o

Gatifloxacina es un antibacteriano de quinolona de amplio espectro
que se divulga y reivindica en la Patente de los Estados Unidos No.
4,980,470, la Patente de los Estados Unidos No. 5,043,450 divulga
gatifloxacina aislada como el hemihidrato. La Patentc de los Estados
Unidos No. 5,880,283 divulga una forma cristalina de scsquihidrato de
patifloxacina que es util por encima del hemihidrato en la manufactura de
productos farmacéuticos. Independientemente de la forma particular de la
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gatifloxacina, tipica de compucstos de quinolona, tiene un sabor

extremadamente amargo.

Se reconoce que los antibacterianos de quinolona, tales como
gatifloxacina, tienen aplicacion principal en el tratamiento de infeccioncs en
nifios. Aquellos antibacterianos que tienen un sabor amargo se encuentran
en una desventaja considcrable para uso pedidtrico puesto que muchas
preparaciones pedidtricas estdn en forma liquida para comodidad de
administracién. _ Tales agentes terapéuticos sélo pucden administrarse en
formas de posologia liquidas, incluyendo aquellos constituidos de polvo
seco o granulos, si las formulaciones elaboradas a partir de los mismos
tienen por lo menos un sabor acepiable a pacientes pedidtricos.
Tipicamente, tales preparaciones liquidas se hallan disponibles en la forma
de polvos o grinulos que se mezclan con agua por un farmacélogo en el
momento de dispensarlo para formar una suspension en un vehiculo
saborizado. Las particulas finas o grinulos de la sustancia active en taley
preparaciones tienen que permanecer suspendidas en el vehiculo liquido o
re-dispersarse fécilmente en ellas agitando simplemente el envase.

Una desventaja frente a las suspensiones pediétricas como =e describe
més arriba consiste en que, con el fin de suspenderse fécilmente en un
vehiculo acuoso, las particulas/granulos del agente terapéutico son muy
finas. La finura de las particulas expone un dres muy grande al vehiculo
acuoso. Como resultado, puede ocurrir la lixiviacion del agente terapéutico,
particularmente con ¢l trunscurso del tiempo. Este fenébmeno puede tener
lugar independientemente del mecanismo de aglutinamiento utilizado para
enmascarar ¢l sabor del sgente terapéutico, por ejemplo micro-
encapsulacin. Ademds de cnmascarar efectivamente el sabor del agente
terapéutico, el medio aglutinante o de recubrimiento empleado tiene que
mantener la intcgridad de los grinulos o particulas en la boca porque
cualquier solubilizacién o deslavado apreciable del agente terapéutico por la
saliva en la boca anulard potencialmente el sabor aceptable de la
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preparacion.  Ademds, aunque el medio de enmascarar el sabor del ugente

terapéutico ticne gque mantener su integridad en ¢l vehicolo durante un curso

normal dal tratamiento ¥ cn |a boca, tienc que liberar ficilmente el agente'

terapéutico en el cslémago para absorcidn con el fin de que sea clicaz.

En el arte se conosen numercsas ié¢nicas para enmascarar ¢l sabor de
agentes terapéuticos wmargos. Por ¢jemplo, la Patenle Rumana No, ‘88936,
publicada el 31 de marzo de 1986, divulga un proceso para emmascarar e
sabor amargo de le exifromicina que comprende co-precipitacion con écid
egtedrico en una relacidn de 1:10 gque wlilizy acetona como el solveme
eomEn & una temperatura gue oo exceda 40° C, Las tablctas preparadas del
producto pueden masticarse o suspenderse en un liguido, tipicamente agna,
para adminisiracién. Otrar diferentes técnicas representativas se centran en
el enmascaramicnly particular de la sustancia del sebor que se mezela con,
s recubre sobre o se combina en otva forma ¢on &l medicamento activo de
sabor amargo. Ejemplos de tales sustancins incluyen: fivsfolipido acldico o
lisofesfolipido, BP ¢ 631 787 B |; tocoferol polietilenglicol suceingto, USP
5,891,469; ciertas resinag de invercambio de iopes, WO 01/05431 Al y
dcido embdnicn, una sal o derivedn del mismo, ISP 5,808,076, USP
5,622,978 divulga co-precipilsdos amorfos de dihidropiridinas ¥ un
polimero, tal comn polivinilpimrolidena, que se administrn mediante
dispersion en agoa. Se afirma que los co-precipitados 3¢ forman por
técnicas para minimizar lu cristalinidad pucsio gue la cristalinidad tiene un

efecto negativo sobre |a biodispoalbilidad.

Exizien ¢n consecuencia un numero de enscflanzas de técnicas para
recubrit un medicamento de sabur amargo con una sustencia corsa y luego
[ormar un polvo de ellg, tipicamente por secamiento de rociedo, retiroe del
solvente asigtido por calor, ¥ similares. USP 5,405,617 divulga un método
d¢ enmascarar un Tarmacdulico amarge mezclindolo com  estearmio
estearflico en ¢l esado derretido ¥ eongelacién por rocindo para formar un
polvo. La Soliciiud Buropea EP 0 855 183 A2 divulga un proces similar
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en donds un derivadu de quinolina ¥ un dcido graso s¢ combinan en
mezolador ¢ una temperamira entre 30° v 140° C y se mezclan hasta que se
forme una granolacidn que enmascara ol sabor amargn del firmaco. Fn
glgunos casos, por ejemplo, la Solicitud de Patemte Canudiense 2,227,314,
1a mezeln derretida se enfria para solidificarla _-.r luepo se pranuly, En WO
08/35656, una zoliclén del medicamento de sabor amargo, um lipide v
carpas convencionales se envasan ¢n formas apeopiadas, segridaments el
solvente 3¢ relira mediante sceamniento por congelamiento v otras medios ¥
Ia masa solida resullante se retird de loa moldes para proporcicnar unidades
de posologia discremms. USP 4,86585] divulga formmlagiones de
enmascaramiento de sebor de cefuroxima axeti] por una cubierta integral de
un lipido o mezela de lpidos.

Independientemente de las numerosas iecnicas ¥ complememios
farmacéuticos conocidos en el arle para enmascarar el sabor de
medicamening de subor amargo, subsiste la necesidad de encontrar una
lecmicy efective, complements o combinacidn de los mismos para agentes
especificos. Este ha sido el caso con la gatifloxacina, particularmente con
rgpecly # preparciones que serian adecuadas parm  adminisiracion
pedidirica. Tales preparaciones se proveen de acuerdo con la presente
invencién. Se apreciad yue, aunque le wilidad de la gatifloxacina eon
sabor chmascarado formada de wcuerdo con e presente invencion se
enfatizard con respeclo u le medicina pedidlrica, es igualmente {til para
preparaciones destnadas & pacientes que, como resultado de exposicidn
Msica o preferencia, prefeririom una preparacidn hquida. La galifloxacina
con sabor enmascarado de la invencién ex sdemas ventajosa en el sentido
que preparaciones liquidas constiidas elaboradas de ella son estables por
encima del programa de pesoloyia terapéutica normal, tipicamente catorce

diag.
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SUMARIO DE LA INVENCION

De acuerde con la presente invenoién, we provee una forma de
gatifloxacina cque tiene su  sabor murcadamente amarge natural
suficienternente enmascarado de mode que pueda utilizarse efectivaments
en formuleciones pedisitricas. La patifloxacing se forma como un eo-
precipitado con por lo menos uno de cido estedrico ¥y dvido palmitios en
una relacidn de peso critica. La relacién de peso de los dos constituyentes
esenial parn las propicdades ventajosas del enmascaramicnio de sabor ¥
la estabilidad de formulaciones que los comienen. La presents invencién
concierne ndemds a un progeso pura la preparacion de patitlnxacina con
sabor enmascarade, formulaciones farmacéuticas que la contienen y el uso

de las mismas &n el tratamiento de una amplia varicdad de infecciones,

DESCRIPCION DETALADA DE LA INVENCION

De acuerdo con la presente invencion, s¢ provee una forma con sabor
enmascarado del mmiibacteriano de amplio espectro gatlfloxacina, dcido 1-
ciclopropi 1 -6-fuoro-1,4-dihidro-8-metoxi-7-(3-met(l-1-piperazini] }-4-pxy-

J-quinotinacarboxilico.

Gutifloxacina esti aprobada para uso como un agente terapdutico
antibacteriano de amplin ¢3pectro. 8¢ ha comprobado que la patifAloxacina
ed scguwa v eficaz en el tratamiento de infecciones en individuos
discapacitados hepdticamente. Se ha demostradn asimisme que es efectiva
contra un amplic espectro de micronrganismos, incluvendo cepas
resisienies & los amtibicticos de streptococeus pnenmaniue, ¥ que posee

tolerabilidad general exoclente,

De acuerdo con la presenie invencion, se ha descubierto que el rabor
caracterfaticn  extremadamente amarge de la  gatifloxacing puede

cnmascararse efectivaments por la {ormacidn de un co-precipitado

s
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crigtalino de gatifloxacina y por lo menos uno de dcido cstedrico y dcido
palmitico en una relacion de peso particular. Formas cristalinas de
gatifloxacina reportadas en la litcralura, es decir, ¢l hemihidrato y el
scsquihidrato, difieren en caracteristicas y estructura cristalina. Aunque
podria utilizarse otra forma cristalina de gatifloxacina para la preparacion
de los co-precipitados cn cuestion, la forma preferida es el sesquihidrato. El
co-precipitante preferido de acuerdo con la presente invencion es acido
estedirico. Sc ha descubicerto que los co-precipitados cristalinos formados de
acuerdo con la presente invencion son superiores a otros mecanismos
reconocidos de combinar gatifloxacina con dcido estedrico, écido palmitico

mezclas de los mismos en términos de caracteristicas fisicas, incluyendo
esiabilidad, y particularmente enmascaramiento de¢ sabor. Tales otros
mccanismos incluyen formar uns mezcla fisica, granulacion hiimeda o
derretida y rccubrimiento de particulas de gatifloxacina con los dcidos
grasos cn cuestion.

Adcmés del hecho que ¢l mecanismo paricular de producir la forma
con sabor enmascarado de gatifloxacina es superior a otras metodologias de
formar tal composicién reconocidas en el arte, sc ha descubicrio que el uso
de por lo menos uno de dcido estedrico y acido palmitico para preparar la
forma con sabor cnmascarado es ventajosa con respeclo a otras sustancias
grasas reconocidas por ¢l arte que a menudo se consideran por lo menoy
funcionalmente equivalentes a ellas por las personas expertas en el arte.
Aun mas, se ha encontrado dc acuerdo con la presente invencién que una
particular relacion estrecha de peso de gatifloxacina a écido estedrico
produce paries Gptimas en comparacién con relaciones que varian el
porcentaje de los componcntes a favor de un componente o el otro. Aunque
se sabe que el 4cido cstedrico y el &cido palmitico han sido utilizados para
producir formas con sabor enmascarado de otros agentes terapéuticos, se
considera inesperado que la forma de gatifloxacina producida de acuerdo
con la presente invencién posea ventajas significativas en comparacién con

formas similarcs preparadas utilizando otras sustancias grasas, por otros
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mecanismes & incluso en donde los dos componentes esidn presentes en

diferentes relaciones de pesy,

De a¢uerdo con la presente invencidn, se forma un co-precipitado de
gatifloxacina ¥ un dcido graso seleccionado de dcido estedrico, dcido
palmitico ¥ mezelas de los mismos. Cuando el co-precipitado we forma de
una mezcla de dcido estedrico y dcido palmitico, égloa we utilizan en una
relacién de peso de desde alrededor de 1:5 a 5:1, preferiblemente un partes
iguales em peso.  Se prefiere utllizar un solo dcido grmso, muy
preferiblemente  fcido estedrico, para formar loa co-precipitadoa on
cueslidn. La relacién de peso del componete deido graso a gatifloxacima
utilizads en formar loy co-precipitados de la presente invencidn variu en un
rango més bien estrecho de rendimiemo dptimo. En generul, la relacién de
peso de patifloxacing e dcido graso en los co-precipilados en cucstddn va
desde alrededor de [:1.8 &4 1:2.3, muy preferiblemente alrededor do 1:2.1.
Con respecto a unicamente los critcrios de sabor, las fhrmulaciones
preparadas de co-precipitadns ds gatifloxacina ¥ dcido estedrico en
relaciones de peso de 1:0,7, 1:1 y 1:1.4 denen un sabor amargo e egradable,
michiras que lus preparadas con relaciones de peso de 1:2.8 v 1:3 tienen un
subor crecientemente jabonoso. Como se anota mas adelunts, sin embargo,
aunque el sabor cs une caructeristica extremadamente importante de los co-

precipitados en cuestion, no es ol linico faclor a considerarse.

El hecho de que los coprecipilados en cnestion  posean
inesperadamente propiedades superiores puede explicarse por el hecho de
que estudios con XRD y NMR han mosrado que ] co-precipitado formado

a partlr de la gatiBoxacina ¥ dcido graso én una relacién de peso de 1:2.1
tiene una estructura diferenie de co-precipitados formados a partir de ellos
en relaciones de peso de 1:1.4 v 1:2.8. Aunque lu explicecién de esto no
extd punfirmada, podria deduclrse de 1a observacion, a medida lu relacion de
peso de gatifloxacina a écido graso aumenta de 1:0.7 4 1:2.1, disminuye
gignificativamente |a solubilidad del co-precipitado resullante, La
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solubilidad del co-precipitado ex importante en cuanto & su capacidad de
enmnascarar el sabor & la gatifloxacina puesto que cualquier disolucidm
gpreciable en la boea puede producir un sabor amargo a pesar de los agenies
edulcorantes v ssborizantes presenies en la formulacién, La capacidad de
ahmascarar o] sabor amargo de 1 gatifloxacina en la boca

pa.nicularmnnte orflica pars las aplicaciones en medicina pedidtrica.

[.y8 co-precipitados de la presente Imvencidn son ventajusos porque,
tal como se menciond arriba, virualmente no se afectan por factores en la
boca, lhs come el pH y enzimss, que harjan que s¢ disolvieran,
produciendo en esa forma un sabor amarge. Esto es evidentemente crltico
puesto que la gatilluxacina ez muy amaryn. Se ha descubierto, sin embargo,
que la pequeiifsima cantidad de gutifloxacing liberada en la boca por 1a
disolucién de Ins co-precipitados de |a presente imvencitn puoede
enmascararse efectivamente por medio de agenles saborizantes v
edulcorantes convencionsles.  Constituye unu ventgja significativa €
inesperada de los co-precipitados cristlinos de ba presente invencién que
gugpensiones sewosas formadas a parlir de ellos, que $2 han almacenudo
bajo condiciones normales durante un ciclo cumpleto’ de posologla,
tipicamente hesta 14 dius, no experimentan disolucién en ningin grado
meatcrial.

Esta es una ¢lara ventaja porque se recomienda comdnmente por los
faculialivos que sus pacientes wmen el ciclo complelo de tratamiento con
un antibacierian para evitar la peaibilidad de re-ocwrrencia de lu infeccion,
S8i debido a su almacenamientn prolungado el preducto se disociara en una
medida tal que lox agentes saborizantesfeduleorantes presenica ya no
cstuvienn ¢n capacidad de enmascarar €] amargor inherentc du un agente
terapéutico amargo, tal como gutifloxacina, el sahar dlesuyradable resulionte
podria traducirse en que el paciente no concluya el ciclo de posclogia

prescrita, particularmente si el pacienie ¢y un nifio,
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Como s¢ anotd anteriormaente, cen el fin de ser eficaz, un medio de
enmascarar el sabor amargo de un agente terapéutico dado tiene que ser no
solamente efectivo en enmascarur el sabor v mantener su intepridad tanio en
la boca como duranie un ciclo de posologia lipica, sino que Hene que liberar
facitmente ¢l agente terapéutica en el estomago para absorcion. Esmudios de
disolucion que usan la preparacion seca de la gatifloxacing en cucstion para
la formulacion de Ia suspensidn oral 3 40 mg/mL en 0.1N 4cido clorhidrico,
pH 12, que simula las condlciones esiomacales, indican uny liberacién del
100% de la patifloxwcina en 10 minutos. Ademds, estudios comparativos de
biodisponibilidad oral cllnica usande la preparacion seca de lu gatifloxacina
en cuestion para suspension oral a4 40 mg/mil. han mostradoe que la
biodisponlbilidad de Ta gatifloxacina de la suspension es 99% relaliva a una
tablet de 400-mg.

Los co-precipitades de getifloxacina v acvido graso de la presente
invencién se preparan disolviendo inicialmente los ingredientes principuales
en un solvente apropiude, con calor para efectuar una disolucidn completa,
Solventes preferidos para rcalizar la solucion son alcohnles de bajo peso
molecular, muy preferiblemente etanol. (Generalmente, lu gatifloxacina vy ol
componenie dcido grase se dispersan cn el solvemie ¥ la dispersién
resullante se calienta a temperatura de reflujo, por lo generat alrededor de
80° C, hasta que lox wilidos se hayan disuelo completaments. La cantidad
de solvenwe agregado para llevar a cabo la disolucidn serd tpicaments
suficiente para formar una solucién que contenga palifloxacina en una
concentracién entre alrededor de 5% y 10% cn peso, preferiblements entre
alrededor de 6.5% y 8% en peso. Aunque puede utilizarse una cantidad de
sclvente para formzar las soluciones, ésme conceniraciones relativamen(e
alias de gatifloxacing se prefieren no a6lo por razones obvies de economis,
sino que mwnximizan ¢l ereeimiento de cristales asi como |a facilided de

manc]e en operaciones subsiguientss que sc describirin més adelante,
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Una vez efectuada la soluciém de los principales de loz ey-
precipitados en cuestidn, se mantiene ¢l calontamiento a temperatura de
reflujo, ex decir, alrededor de 80°C con agitacidn suave, cs decir, agitacidn,
durante 2 a 3 horas mds, preferiblemente desde alredesdor de 2 a 2.5 horas.
Luego la solucidm se enfria lentamente a alrededor de 18°C con agitacién
suave controleda pera cristalizar el co-precipitado,  Por "s¢ emfria
lentamente™ se da a entender que el enfriamicnto tiene [uger duranie um
periodo de desde alvededor de 2.5 a 4 horss, Esto represchis yna tasa
promedio de enfriamiento de desde alrededor de 0.25°C a 0.4°C por
mimuto. Como un procedimiento opcional pura superar la inercia
tipicamenie caracteristica de equipn de procesamiento a prun escala, la
solucion puede enfriarse méds rdpidamente a una temperatura o por debain

de 45°C, y enfiiar luego lenmmente como s¢ describe més arriba,

En el peso de enfriumiento ya descrito, la mimifestacidn de |a
cristalizaclda se camcleriza tipicamente por una exoterma susve de varios
grados por un periode de desde alrededor de cuatro a ocho minytos amies
que se reinicie el enfrigmiento, Es importante para el crecimiento dplimo
de los criales y el mangjo subsipuicnte de la lechada resuliamte co-
precipitado cristalino deseadn que la rula de agitacion, eg deeir, la agitacidn,
de la solucién sea suficicniemenie suave de modo que estos eventos, £s
decir, 1a mani feytacidn de la cristalizacién y L exoterma sunve, lengan lugar
a una temperatura de desde alrededor de 32°C a 35°C. T.u ugitacion a una
rala excesiva harla que tanto la manlfestacién de le cristalizacidn como la
exolerma suave tengan lugar a una terperatura tan alita como 42°C lo que
resultaria en una lechada (ue es muy difleil de mancjar ¥ con caracteristicss
deflelentes de gabor, La manipulacién de los distintos pardmebros de la
cantidad de solvente utilizado, ruta de enfriamiento y ruiy de agitacldn
dentro de las limilaciones dadas nia arriba paru alcanzar la temperatura
(ptima para Ja manifestacion de 1a erigtalizacion y exoterma, se considera

que estd dentro del aleance de aquellas personas expertas en el arte,
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Se apreciart de la discusion antersor que los pasos de reflujo v
nfilamicnto lento son Impottantes para el logro de las prupiedades
deseadas de enmascaramiento de sabor de bos co-precipitadus cristalinos en
cuestién. La lechada del co-precipitado cristalino en cuestidn formada en cl
paso de enfriamiento se mantiene a desde alrededor de 15° & 20°C con
agilacion suave duranie dos a dieciocho horas adicionales, preferiblemente
dos a cuatro horas, y se filtra en vacio para recuperar el co-precipitado, La

torta hiimeda retenida en el filtro se seca en horno bajo vacio & no miés de

30°C,

En un proceso afternativo, una vez se ha formudo ¥y calemtado a
reflujn, como ec describe més amriba, la solucion de los principales de los
coprecipitados en cuestibn, la solucidn resultande puede tratarse
directametrte para retirar el solvenic produciends de ese modo
cristalizacidn. Este ralamivnto de secamiento puede Llevarse a cabo en un
homo, una sartén convencional o evaporador rotatorie, u ofro aparato
similar. l.a temperatura uiilizadn para el retiro del solventie en un homo estd
lipicamente enwre alrededor de 40° ¥ 50° C., mientras que las temperaluras
en un evaporador rotatorio convencional pueden ser levemente més altas,
par ejemple desde 50° a 60 C. Por razones obvias de economiu v
prevencidn de los problemas de dispesicion final de solventes, el aparaiy de
filtracidn o secamiento esti equipado preferiblemente con vn medio de
recuperar el solvents en la medida més grande posible de modo que pueda

ser reulilizads en el pruceso,

El co-precipitade s¢co s¢ trilurs posieriormente en un rangn de
tamafio de particula que serin aceptable para hacer que lus particulas se
suspendan y se re-dispetsen periddicamente em un vehiculo acnose. En
weneral, se contempla un mmaflo promedio de particula en el rango d=0).5 2
2.0 mm, prefiriéndose un rango de tamaiio de particula entre 0.75 v 1.0 mm.
La reducoion polvo puede llevurse w cabo en cualquier aparato

convencional equipade con tamices apropiados para controkar el lamahio de
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lus particulas resultantes. De acucedn con la presente invencidn se prefiere
que los co-precipitados cristalinos se desmenucen inicialmenie a un tamafo
aproplade como se deseribe méis arriba y luego s¢ muslan una segunda vez

después de haberse combinado con 103 materizles excipientes.

Tas formulaciones que contienen los co-precipitados cristalinns de
galifloxacina ¥ un dcido praso se preparan para suspension en un vehiculo
acuoso mediente la adicign a ellos de agentes saboriranies y edulcorantes
farmacéuticamerte  aceptables  convencionales, Ademds, tales
formulaciones pueden comener preservaimes tarmacéuticamente aceptables,
estabilizantes, agenics coloruntes, agentes humecianies y  similares.
Ejemplox de tales agentes incluyen: como preservantes, metilparabeno,
propilparabeno y similanss; cormo agentes humeetanics, polietilen glicol
2000 capsaraty, lauril sulfato de sodio, polisorbato 80 ¥ similares; eomo
ageates de  suspensidn/catabilizundes, goma xantana, celulosa
microcristalina, carboximelibeelulosa sodica, hidroxipropilcelulosa v
similares; como edulcorantes, sacarinate de sodio, aspartame, xililol,
sucrosa ¥ similares; y como apentes saborizantes, vainilla, tono de caramelo
dulee, guarand y similures. Tales agentes s¢ utilizan tipicamente en Jus
composiciones en cuestion en cantldades convencionales como lus que
recomienda el fabricamte. Se contempla gue tales materiales saberizantes,
eduleorants ¥ excipientes comprenderdn desde alrededor de 75 w 90,
preferiblemente desde alrededor de 75 a 85 por ciemto en peso de la

fortmulacion final seca

Las formmlaclones que contienen los co-precipitados en cuestion y los
materiales  saborizantes, edulcorantes ¥y  excipientes se mezlun
concienzudaments ¥, come se expusn més mriba, preferiblemente se pasan
nuevamente a través del dispesitive desmenuzador para asegurar un tamaiio
de particuls uniforme de la preparacion final. Luego se empacan en
envases apropiados. El envase puede ser de mayor tamafo para alojar la

cantidad apropiada de agup para formar una suspension de log co-
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precipitados y puedsn empacarse ademds con un segundo envase que f:
contiene lu cantidad requerida de agua purifiecada La formulacion ¥
empacado de las granulacionez en cuestitn gom (ules que las suspensiones
formadas a partlr de ellos por la adicién del volumen recomendado de agua
proporcionaria una posologla de 200 mp de gulifloxacina por una
cucharadita de 5 mL. Esta posologia puede modificarse, por ejemplo, para
formar una suspemsiém que se dispensaria a travis de wn cuesta-potas
culibradu pura eniregar una cantidad pre-determinada de gatifloxacina en un
niumero dado de gotas o parcidn de un mL.

Se entiende que varias otres incompumaciones ¥ medificaciones en In
practica de la invencion serdn evidemntes a, v pueden elaborarse ficilmente
por, aguellay personas de habilidades ordinarlag eo ¢l arle sin desviarse de
la orbita ¥ el espirim de la inveneion como se describe anterlormente. En
consecucncla, no o preténde que la orbita de las reivindleaciones adjuntas
se limite a ln descripcién exacta chunciads mas amiba, simo més Blen que [as
reivindicaciones se interpwetlen como abarcando todas lag caracteristicus de
novedad patentable que se encuentran en la presente invencion, imcluyendo
todas las caracterfsficas ¢ incorporaciones gue se tratarian como
equivalenies de la misma por uguellas personrs experfas en el arte
relevamte. LA invencion se describe con mayor delulle con referencia sl

gigulente trabajo experimental,

{l:2.1 en pesn)

Un reactor de 500-mL de 3 cuellos equipadn con un agitador
mecanico (impulsor de paletas de 1eflén de $7 mm), conclensador, cubierta
de calefaceidn, y bafiv de enpfriamiento se cargd con 12776 g de
gatl floxacina sesquihidralo, (31.85 mM, [ eq,) ¥ 27.225 g de wido estedrico
95.71 mM, 3.0 eq,} a lo cual se agrepd 240.0 ml. de etanol, 95% USP. La
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mezcla se calentd con agitacidn para obtener un reflujo complelo (~80°C)
con el fin de disolver los s6lidos. La sohicién resnliante se calentd u reflujo
con agitaciim durante 2.0 horas. 8e enfrid lentamente la solucién a 18°C a
una rata de bafio de enfriamiento de 0.25°C por minuto oon agilasidn suave
(80-rpm). Lu erismaltvucidn lotal requirdd ahededor de cuatro horas
haciéndose los sélidos claramente visibles cuande la solucidn aleamzd
32.5°C. A la aparicién de la cristalizacion, la temperatura del bode subid de
32.35°C a 33°C durante un perfodu de alrededor de cinco minuros. Despuds
de esla exolerma suave, lipica de procedimientos de cristalizacidn, se
rethicid ¢ enfriamiento a la temperatura deseads. La lechada se mezcld
durunte dos horas més a 183°C Juego de lo cual se aumemtd la rata de
agitacion a alrededer de 300 rpm durante alrededor de un mimate parn
maximizar la hamogeneidad del 1o v la consistencia. La lechada se filtrd
bajo vacio en un embude Buchner de 7-coa Buchner equipado con medios
de filtro de pape]l Whaiman #4. Se enjuagd el reaclor con agua madre
recirculada rinicamente para descargar bos s6lidos de 8L Se dejd drenar bien
la torta himeda mediane aspiracion de vacio ¥ luepo s¢ 3ecd en homo
usando un vacio de 30-in Hg a 30 °C (mdximo) husta que el contenido de
humedad por KF alcanzd un valor de 1.5% p/p o menos. El rendlmients fue
de 37.15 g (36.59 g corregida, 29.78 mM, 93.4 % p/p) de co-precipitado
cristalino dcido estedrico-gatifloxacing con un contenido de humedad KF
de 1.5 % p/p.

Preparacion seca de gatifloxacina para suspensién oral, 66.1 mg/g.

Ingredience Centidad por
kg
lﬂn-pre:'l:hdu de porifloxscma-icido esredmco| 6.7 x
{1:2.] mlemidn de peso)
Xililol 1652
Aspariame 99.10
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Sahos de peursnd urlificu] seculky pur i8perain |9k
Sabor, pohvo do crema de vaimills (matuml y 690
artifeiall con 5 94 dicxido de siliclo
(.‘._el_llusn mi Inrmrlfmlinn y carboximetilec hilosa 2fg
Morgamomo P
Fn:q:ﬁ pamresberir D3s
[ierldn oo titmmio SAy
Sucros 41904 g

% 216.7 g de co-preciplmde do gatiflonacina-dcide estedrico cquivalen a 66.0 g de
uatifloxacing, basade & una pureza dol LOO%.

Todos los mgredientes se combinaron y mezclaron durante alrededor
de 10 minutos a alrededor de 25 RPM para formar una pre-mezela que se
pasd entonces por um puh'erizndc:r Fitzmill equipado con uns criba de &
0.6! mm. FEl material molido s& transfirid otra vez al mezclador y se
mezuléd nuevarmente durante alrededor de 10 minwos 4 elrededor de 25
Ri'M. Cantidwdes calculadas de 1a mezclu [inul se envasaron en frascos de
polictileno de alta densidad (MDPE), apropiadamente dimensionudos, Por
epemplo, 63.7 £ de 1a prepuracion seca se envasaron en vn frasco HDPE de
200-mL, que cuando 3¢ constiluye con 46 mL de agua resulta en 105 mL de
sugpension que contiene 40 mg de patifloxacina por mL. T.as sugpensicnes
g probaron cn cuanto & sabor durante un periodo de 14 diss, lo cual
representa un ciclo de posologia tipica para una preparacitn aniihacteriang.
Los rezultados mostraron que las caracteristicas de sabor de las
yuspensiones permanecieran inmodificadas y satisfactorias, indicando que

las suspensiones eran estable durante el perlodo de almacenamicnto,
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REIVINDICACIONES

I.  Un co-precipitado crisialino de gatifloxacina y un cido graso
seleccionado del grupo conformado por dcido estedrico, dcido palmitico y
mezclas de los mismos, en donde la relacién de peso de gatifloxacina a
dicho 4cido grnso es desde alrededor de 1:1.8 2 1:2.3.

2. Un precipitado cristalino de acuerdo con Reivindicacién 1, en
donde la rclacién de peso de patifloxacina a dicho écido gruso es de
alrededor de 1:2.1.

3.  Un co-precipitado cristalino de acuerdo con Reivindicacién |,
en donde dicho dcido graso cs dcido estedrico.

4. Un co-precipitado cristalino de acuerdo con Reivindicacion 2,

en donde dicho dcido graso es 4cido estedrico.

5.  Un co-precipitado cristalino de acuerdo con Reivindicacién 1,
en donde dicho 4cido graso es cido palmitico.

6. Un co-precipitado cristalino de acuerdo con Reivindicacién 2,
en donde diclio dcido graso es dcido palmitico.

7.  Un co-precipilado cristalino de acuerdo con Reivindicacion 1,
en donde di¢ho dcido graso es una mezcla de 4cido estedrico y écido
palmitico in yna relacion de peso de desde alrededor de 1:5 a 5:1.

8.  Un co-precipitado cristalino de acuerdo con Reivindicacién 7,
en donde ditho 4cido gruso es una mezcla de dcido estedrico y dcido
palmitico en |:>artes aproximadamente igualcs en peso.

i
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9.  Una composicién farmacéutica previsia para suspension en agua
para administracién oral que comprende un co-precipitado cristalino de
acuerdo con Reivindicacién | y excipientes farmacéuticamente accptables.

10. Una composicion farmacéutica de acuerdo con Reivindicacién
9, en donde dichos excipientes farmacéuticamente aceptables comprenden
por lo menos un numero seleccionado del grupo conformado por agentes
saborizantes solubles en agua y edulcorantes.

11. Una composicién farmacéutica de acuerdo con Reivindicacion

9, en donde ¢l 4cido graso en el co-precipitado cristalino es dcido estedrico,

12. Una composicion furmacéutica de acuerdo con Reivindicacion

9, en donde el ficido graso en el co-precipitado cristalino es dcido palmitico.

13. Una composicion farmacéutica de acucrdo con Reivindicacién
9, en donde el dcido graso en el co-precipitado cristalino es una mezcla de
ficido estedrico y dcido palmitico in una relacion de peso de desde alrededor
de 1:5a5:1.

14. Un método para tratar infecciones en un mamifero necesitado
que comprende administrar oralmente al mamifero una cantidad efectiva de

una suspension acuosa de la composicion farmacéutica de Reivindicacién 9.

15. Un método pama tratar infecciones en un mamifero necesitado
que comprende administrar oralmente al mamifero una cantidad efectiva de
una suspensién acuosa de la composicién farmacéutica de Reivindicacion
10.

16. Un método para tratar infecciones en un mamifero necesitado
que comprende administrar oralmente al mamifcro una cantidad efectiva de

A
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una suspension acuosa de la composizion farmucéutica de Reivindicacidn

11.

17, Un méwndo d¢ acuerdo ¢on Reivindicacion 14, en donde dicha
suspension acuosa contiene una cantidad suficiente de dicho precipiado
otistaling para proveer una pesologia de 200 mg de gatifloxacing en cida 5

mL de la misma

18. Tn proceso de formar mm co-precipitado cristalino de
gatifloxaciny ¥ un dcide graso seleccionado del grupo conformado por

dcido estedrico, &cido palmitico ¥ mezclas de log mismos que comprende:

a)  disolver la gulifloxacina ¥ dicho acido graso sn una relacién de pesa
de desde alrededor de I1:1.E a §:2.3 en un solvente apropindo con
calentamiento 2 temperatura de reflujo para efectuar Ia solucién de la

misma;

b}  hacer refluir dicha solucidn durunte desde dos a tres horas con

agilacion;

¢}  enfrier lentamente diche solucién con agitacion & alrededor de 18°C
durante un periodo de desde alrededor de 2.5 a 4 horas para precipitar
el en-precipitado erislalinn de gutifloxucing ¥ dicho dcido graso;

d) mantener la lechada resultante de dicho eo-precipitado cristalino a
glrededor de 15°C a 20°C durante un periodo adicional de dos a
cualro horas; ¥

€)  recuperar ¥ secar dicho co-precipitado cristaline.

9. Un proceso de acuerdo con Relvindieacion 1B, en donde dicha

solucidn se forma en paso &) con sesquihidrato de gatifloxacing,
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20, Un proceso de acuerdo con Reivindicacién 18, en donde dicho acido
Erasn es scido estedirico,

21. Un coprecipitado cristalino formado por el proceso de
Reivindicicion 18,

22. 1Un coprecipitade cristalino fommado por el proceso de
Reivindicacion 19.

23. T coprecipilado cristalino formado por el proceso de

Reivindicacicn 20.
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identificd n paragraph C. above. The additional subject matier is found on pages I"'—!"

and[[] DOES NOT ALYER [ ] MIGHT BE CONSIDERED TO ALTER the grueval nature of the ivenion
rmazmar which would requirg the U.S. application 10 have been made available (or ingpection by Lhe appropriste defente
agencles under 33 U.S.C. 181 and 37 CFR 5.1, See ITCFR 5.15 -

1L [] AResponsets au lavftation from the ROUS. The following decumeni(s) Ls (ure) enclosed:
A. [0  AReques for An Exension of Time 1o File # Response
R[]  APewerof Auomey (General or Regahr)
¢ [0  Replacement pages:

Poges of t:e pquent (PCT/RON(D1) pages of the fipens
 pages of the deseription papes of the abstrect
pges of the clakes '
0. [J sutmission of Pricrity Documents
Frivity doqymest Priarity decument

L [J]  Feos asspecificd o stiached Fee Caleuintion sheet form PCT/ROMO! snrrex

v.[J A Request for Recdllestion ander PCT 91 0 A Pettina [ A sequenes Listing Diskemre

—E enn. FCT Démand for fntamationsl Prokminary Examination;
V. BN Ohor (plemse apecifylk oy gomung Fes Colcutation Sheet

The D Applicam Warmen K Veligs '
sigaly e & wﬂlt Moy  Lypod naiee of Spmer
foomn i the? . .

U.S. Depanimen of Commerse Praent & Teademark Ocfize

e,
e A e e B e R e e e e R ———



PCT CHAPT

DEMAND

under Arricle 31 of the Patent C n T
e ndungnl ed roguests mn:‘&l;:lmm m:u""' ;Ef;mﬁéawhelw be_llpe subjecst of
intenational inary ing to the Patent Cooperation I
hereby elects all cRgible States (exccll' where otherwise mdmed).m y ind

———— For Internatioasl Preliminary Examining Authority use only ———————
|llu1lﬂmnloﬂm | muormnommm

BoxNo.T IDENTIFICATION OF THE INTERNATIONAL APPLICATION "T"':';"'" oz agesit’s fle reference
laerrational sppticatioa No, Taterational fillng date fpfomtiibeor) | (Earlicss) Priority dare /dawmontivyenr)
PCT/USO2/14598 10 Mary 2002 ( 100802 ) |20 .June 2001 ( 200801 * )
Tile af invention

Pediatric Fomn.llnﬂnn of Gatiffaxacin

Bex No.IT  APPLICANT(S)

and fF nl' 3 ] A T No.
BRISTOL-MYERS SQUIBB COMPANY Facsimile No.
PO Box 4000 809-252-4520
Princaton, New Jassay 08343-4000 Telcpeintes No.
United States of America piis
Applicent's registration No, with the Office
Staxe /thai is. counzry) of aatlonality: Swte fthot (s. country) of residence:

e avd st (Pl et follreed 1y iven rame: o @ fegel v, fofl afficted hsigestion. The addvess s ighude pstal cade o
wpme of counvy )

Stae (tha iy, eountvy) of nationality:

Name xryd address: (Fawily noms followed by given name: for a iegal anthy. full offictol desigwation. Tht addresy must Inthede pauci code and
rams of apusiry.)

Suste (7hes &s. country) of resiience:

State fthat i5, couniry) of nationality:

[] rosther sppticants are indicatad an » corsinuation sheut

State (that Is, cownryd of residence:

Form PCTAPEA401 (find sheet) (March 2001; repriat Juty 2003)
LegaiStar 2002, Fors PCTDEM

See Notes to ihe demand form
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Box No. 11l AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE

The following persen is E agoni D SIRTMOR repeetentalive
sd ] hasboen spoimed eartier nad represcats the prilcansts) aeo for ineraations! preliminasy examination.

D kwwuwuﬁummmnmnmsm is harehy revpked.
e q::l.md. specifically for the pnoedm before mnlmhnd Preliminary Examinimg Anothority, in

Iddlll
Name and address: folloued et No.
e v Mol dorptars o dric g . g i3 203.677.6007
VOLLES, Warven K. ol Na.
P oo (user
Princaton. New Jersay 08343-4000 [ Tetcprinier No.
Unitad Statss of Amarica
"ABEnTs reghstration No. with the Ofhice |
33,810
“‘ '. . "
D Ihlll"i: rur{.u.:;uner ‘t{nrklhu:.imkhxuhmm mmmlzmhumwdud

Bex No. [V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerniug amendmenis:*
1. The applicant wizhes the international preliinory examination to start on the basle of:

the intemational zpplication as origially flod.

) hedewripion (] s originally filed
[0  sssmendod under Anicie 34
the claims a3 originally fited

O

] o amended under Anticle 13 (1ogether with sny accompanying tsatemmem)

[[] s amended onder Anicle 34 ,
]

oz orfginally flled
D as amended under Articls 34

The spplicant wiskes nay amendment 10 the claims under Anticle 19 1o be consldered ax reversed.

12:: nﬁsﬁmhxnﬁdu&mhl IJ:lHehnumﬁu:lh nduﬂmenmp f o
mo nte slernat n Ity recEives & Q
mdmmmﬂzmklvulmmm I-:mﬂmh-doesmwhhlgmmmdmw
{Rule 69.{d)). (Tkir chech-hox may be morded w-mm:m:mmmnummw

cheek-box i murked, Internationsal ﬂlmuﬂnhﬂnfl&ammuﬁmﬂlpplluﬁmu
Iy filed or. where a eopy of amendments 10 the chums under Article |9 and/or gmendments of the international
mmm:ammwmlmmmlmhm Authority befiwre it has begun 10 driw up
opinion or the inmternatianal preliminary cxamination report, A5 50 amen

i 0o

ii

<
B

for the purposes of International prefiminary examination: English
which i (e tanguage in which the intemationsl upplication was filed.
which is the language of a transiation furnished for the parposes of inlemational search.
witich is the laaguage of pablication of the iniemational appiestion.
msmwdummmmfuumorml peelirainary examination,
BoxNo.V ELECTION OF STATES
Ru%&mwm-n eligible States /that is, ail Siatey wAch Aave been devignoted and which are Souad by Chugpar I of

g
|
2

-
b

excludiag the bllowing States which the applicant wishes not to elect

Farm PGT/IPEAMD) (Second sheet) (March 2001; reprint July 2002) See Notex (o the demond form
LeguiStar 3002, Form PCTDEM
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Box Nn. VI CHECK LIST

. e For lntemationsl Preliminasy
The demand is accompanied by the followng elements, . "
mm.lv.&mMawwﬁnmmwmﬂ“"w““ Bxaninisg Avtbaricy use oaly
reocived not reccived

1. usnstation of Lotersutional spplication ' sheets 0 0
. umendments under Anicle 34 dhoets 0 0
3. <opy {vr, where Lransiarion)

of smnendments Article 19 hocts D D
4. copy (or. where required. translation

ofgmnduanbhw ) sheets 0] 0
5. lene sheets | 0
6. other foecifiy Seels D D

+ | The demand Is slso accompanied by the liemis) merked below:

1. O fee calculstion sheet 5 [} suement exphaining Iack of signatwe
2 {T] originai ssparase pawer of aromey 6 [[] sequence liming in compues readudte Form
3. [] osiginal genernl power of suiorney 2. ] other fopecify:

. [J m;fugmﬂ pu;:‘;fmm

Sox No. VIl SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nuxt o purh signamen, invlicats the neine of the pervn pigning sad Sy rapecity (n wiich fhe perssn signt (if sugh copectly 0t ant pbvisgy frass soading the depcnd).

Par Imemutional Prelkninary Examiniag Authority use only
1. Dute of acual receip of DEMAND:

2 Adp dure of reeelpt of demand due
w NS under Rule 60.1b):

3. The date of receipt of the demnd is AFTER the expiration of 19 monibs The applican kas been
D from che pelarity date and kera 4 or 5. helow, does ot spply, hrnn'sdauufngly.

4 D mdumaormdpohhmld is WITHIN the period of 19 moass from the priority date a3 cxiended by vinue af

5. D A the date of receipe of the demand is after the expirstion of 19 manths from the prioriy dms, the detay in arrival Is
EXCUSED puryuam 1o Ruls 82,

For laterwational Bureau wse only

Demand reccived from [PEA on:

Form PCTAPEA/40] (last sheetl {March 20012 reprink July 2002) See Notes 10 the demand form
LegalSiar 3002, Form PCTDEM
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FEE CALCULATION SHEET

Anpex to the Demand

For intemasional Preticinary Examinlag Authorizy use osly ==

Insernational
sppllestion No. PCTIUSO2M4504

A s Sgeacs ™2

Appicant
BRISTOL-MYERS SQUIBS COMPANY

Date of the IPEA

CALCULATION OF PRESCRIBED FLES

1. Preliminary exsminadon fec . I 79000 | P

1. Handling fec  (Appiicamnis pnwﬂhkmm
!M&Lngnlmmd 1% of the handling
Where the opplicoa is for ail opplicons

@ enridedd, the gmount 1o be entzred oz 1 ir 25% of

hendling fee.}

Fal

13700 | H

3, Tel of fees
Add the amounts entared 5t P and H
and enter wial In the TOTAL bo . ear.00

S e o

TOTAL

MODE OF PAYMENT 4

mﬁ:ﬂ(ﬁﬁm D cash
cheque [ revease susps .
potusl money order [ coopons

bk dra ' [ other ropecit:

000X

AUTHORIZATION TO CHARGE {OR CREDIT) DEPOSIT ACCOUNT
{Thit mode of payment may not be avarlable at all 1PEA3) :
PEA/ us

e —

[X] Aworization 1o charge the tot fees indicated sbove. Depasit Accou No.:19:-3880

Due: January 13, 2003
marded only {fsha conditl
B e et o o TPE g peorat) Acboriiaton s Narne: Warren K. Volles

charge uny deficiency or credit any overpayment in the
lmeu inditated above. Signaure: %‘- £ %____

Form PCT/IPEAMO] (Annex) {March 2001; reprim July 2002) See Notes 1o tha feg caiculetion shaet
LegalSiar 2003, Form PCTDFEE

o e o e T e e e



DRETLEL RN AR AR rey,
REQUEST

interaations! Filing Due

The undersigned requesis that the presant

international applicazion be processed

sccording 1o the Patent Cooperation Treaty. Name of recehing Office snd “PCT Intemationa) Application™
Applicant's or agear's file refivence
{if destred) (12 charecurs moxieumy |22

Box No. 1 TITLE OF INVENTION
Gafiloxacin

Padigtric Formulaion of
BoxNe. It APPLICANT T ] This person Isaiso lavestor
AN &dAress: (Fumily nases foroce by v mser; Ao 8 pel extip, ol s desigesion. 1 Telepbone N,
ﬂa—hﬁ.pﬂcﬁ-ﬂ-dm Tar conatry of she asktrent bdivaind in AR 800-252-4318
i she applranss Shagy (thay B, suwaby) of smbdroce if as Siatr of residrascs bs indiconedt Balow, } -
acsimile No.
BRISTOL-MYERS SQUIBB COMPANY 608-252.4520
P.O. Box 4000 0 e o
Princaton, 083434000 Teloprisier No,
United Statag of ’
Applicont's registration No. with the Offies
%Mkmdm:y: {S::Mﬁ.m:ﬁ:ﬁdm:

" lan i o > "
m];ﬂunsuppl 1 thipmd Dgw&?m Dunl!nlladsmugﬁmuﬂ‘

BoxNa. il FURTHER APPLICANT(S) AND/OR (FURTHER) IN\'EN'I'OII(S]
Mm:m—uuyp-qp-m-mnﬁm This person is:

wikiresy st insindy pustel cote and asmy of couswy. The repatry of the tdivax Sndicated in iy

i e cpplicons’s Sinee (rhat i, countryy of residoncy (f o Stade of retidrace is indizmed belww ) D upplicant anly
%tAGHAVM.KMnmS. D wpplicant and iaventor
cmwdnuyoam . faventor only (3 this chect-Bax

it marked, do wot iUl in beiow) [
lwwmw»mm
Stote (tAat i, concuryd ol naBonality: | Stute fhat s, conntry) of residence:
|

persoa i designated ipnuted § United Siates Indicated in

WMMN D..'»llllﬂ Dglﬂ.l Stmes D#Mmuw Dh&"ﬁmm

nmqﬂlmnmﬁu(muhu}mmnhfmdutmﬁnmwm
BexNa. ¥  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

person idemified below is hereby/hat boen gmum bdulf R
thwjumhmmmA uﬁ“ agent D common represanative

Name and skircss’ (Fandly sune Stsned by glors —np-hd-mﬂaum | Telephone No.
The airexs snuss bugindy pagtl sods and nany of counity ) 203-877-5007
MORSE, David M. Facsimile No,
Crfiek yare b Company 203.677-0900
e et T
Apent's registration No, with the Office

25742

Address for d Mark dur.t-hxm common ve la/has been and the
mpn qel. llnu whlr"* “uml ppoinied

MWGIOI(MMM!&I lql'inhm-'yM\ Sec Nowes 10 the reguen form
LeguiSrar X002, Form PCTREQ
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v Wy ’ --J'll-'l-‘ -l o pummgngt WP STy lll-‘-w -:. .'_'-...““- L 1] ubcv'--a.
and aA4TESE: (Fouily san folimecd by given ssus; for Mgl outign, full afficial deipassion This person Iz
T akiver sugt inrtedr pasat cudt sind scsy of conntry, The coumtyy of Sa addvyvy indipsted by shis

@ sr apphirans’s Sxtte et b, senutyy of reshionee if 80 Louse af rasidenye ks indivared belvw)

D applicant only
RANADIVE, Sunanda A, .
24A1m Road New - |:| applicant end inventor
Unked Stotos of Amerca. invnwzlzﬂ%‘chm-mn

Applicear’s registration No. with the Offiee

State (rhat I, cguntry) of nationality: I Suate (that ix, cowury) of residence:

B [ fr [ i, [ yuusy [ &ipets

a6 &nd MIGITSE: (Panslly na Slirurd by siven navr; for o icpal oy, Aol wificiel devigeation, This person is:
mh‘ﬁ--h.;’:‘:*d_dw”; n::pd‘ﬁ?-u-ﬁ
D applicant only
BEMBENEK, 8. .
F-i2Uncoinane ' [ =eolicant and iaveator
ow Jarsey
Osyton, invemor on thir chech-bax i
Unvied Stetes of America M*Eﬂ%hwﬁ} ix
Applicant’s ngistration No. with the Office

State {that i, countryy) of nazionaticy: State (that ks, coundryy of residence:

ik papesree [ Sea'v== [ snlns e [ ooty (] Eiiaeania

ame and address: {Family same fallpwed by pivew same; Av a lagat cxtlyy, fo8 affcial desipwation, This person is:
adivest must inrindy soptel code End Amme of conalry. Thae cosairy of the wiress indicacd In s
& fhe applicant’s Stwe (Xhar i, country) of rechivace if ne Sxaty of resldence & indicmed halow) D applicant only
?%MR' Loutly [[] sosticant and inveator
78016 inventor on this check-box is
France . marked b!ﬂwﬁ" in balow,
Applicat's registration No. with ths Office
Stz /7hat i3, country) of nalloniiRy:; Stace {ihet iz, coantry) of refidence:

i ppaie [ fis'e== [ npradnim. O sy O S imesaris

and address: tFually asms falloncd by phvas ssser; Jor u legud extity, ol afficial desgnacien This person s:
The addvery mwctt incicdy pogsal code and sume af couniry. Tha coxnwy of B adiree indicuied in thily
s e sppiicant's S (chat &, canstry) of raidvacy (f ne Sizay of resldeszy &s tadeased bidows) D app only

TROGNON, °
® an*ll #u D appleant and knvenior

rance Invenior oo this chect-Bax ir
F maried, n'-'zd% n below)

Applicant's registrytion Na. with the Offioe

Suae fthas (5, conntryy of natioaalry: State (that is, country) of resklence:

o o pugany e [ St [ Bt St i [ SFASSR 0 [ &% Spienensa 5on

Further applicants and/or (frther) inventors are indicated on nofier continuation sheet

Fomn PCT/RO/10] {continustion sheet) (March 2001; reprint January 2002) Sar Notes to the requrst form
LegsiStar 2002, Form PCTREQ
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lgluﬂlb A PG ORI TR ST ) Ny DA TR d SIS TILNE S0P 4 RSN orS B & ag mergey

Name 1nd 2ddress: (Funity aane Ll by shem anme v 8 ipel cumy. /ol afficid desgauion. This pertan is:
The afiirons el lasledit pocwl tudd and sates of tonsry. T (auuDy of Sie aidreys indicased (n iy
o s applicenr’y Siwie (thas bs. courniry) of residence if no Se of residevee ke indicnted below:) D only

CORRAD, Richand G.

DmEul'?.c:uucM ’ [] awpiosm wnd inventor

Jdacksan, Jarsey 0852 | invemior thir check-bax s

Uniied Siaies of America e Sty (Yt check&
imnunﬂmnﬁonhlo. with the Offics

Stale (that ix, country) of natlonality: State fzhat ts, country} of residence:

e et Ll Sig'e== [ RBORETS3L [ rOmiSh O e dpnedaris

and address; (Fusdly samg fuflowed by plots naimil for & N30t cutliy, fuil afficin] designaion, This person kx

Fhe afiiness suic iaciude povial cade and navy of vuary.  Thr rounsy of the adidrms indivornd i hiv
& thy qpplicunry Sty fka s, mansry) of rasidenss |f ne Suee of revidvace o indicond belvw)
_ [] sweticans anly
En 9. MI - D spplican and inventor
Howell, Jarsay 07731 .
inventor 1hls check-bax
Unlied Staies of Amorice | :é%a-idw ir
Appliciars registration No. with the Oftice

Seate thar is, country) of nationality: Stxto (thaz is, coundry} of revidence:

This person is applican all designeted dlidmldSu?m the U th indicated

ﬁﬂhepupu:s’gﬁ D States D Lhe United States of Ameriea E] ofAmsg;' Dé%ﬂﬂh
zme and addness: (Faudy ssme fullowad iy given same; for 8 iegal svtin foll efficiel dvigation. This person ix:

The adidveny smn ingtuds pogel code gad nany of vy, The counity of e adivexs indivated in iy

s she nppiirunt’s Sinty it &, cxnntry] 4f rasitenvy {f ns Sty of revidrnce & lndicaind boivn } D appli caly

D applicant and inventor

inventor als check-bax &
D mm%;um y

Applicant's regliration No. with the Odfice

"Waiz (dha &, country) of natlosality: Staze (ihot &, cownory) of residence:
Tuispemon s sppfeent [] giserieeed [ ¥itniepsiivnram, [ bt (O St

E'-n sad sddress: (ramity acs fotirwed by givre nases; for o irgei outity, full afficiel dosguativa. Thia person ix:
T wiiinesy mst inclede posiel cods and sane af counwy. The cousny of e whirese imfivasrd in i
I e gpplicanr’s Sty tihal ks, counivy) of revidenve {f o Sinty of residonce k indicatad baivw.) D oty
D applicant and inventar
iventar only (3 this cheek-doz iz
D marlzd dommﬁuhhtn.)
Applicant’s regisustion No. with the OfTics

State {that i3, country) of nxtlomlity: Saase fthas k. country) of residence:

o e gt [ S === [] Bt ses o inaa [ finctaely, [ e Sapplencats Bosf

[ Parther applicarss andior (flaher) inventors are indicaisd oa anotber contlmuation sheet

Form PCT/ROND (corcimamtion theet) (March 200): reprint Januxy 2002) See Notes 1o the requent Jorm
LegaiSear 2002, Form PCTREQ



The following designations are hereby made under Rule 4,92k

Regioaal Patent
B ar Amumﬁm T o Yortan a‘.h:us R g i ot e 2
m% B of the H. Pmnwlnl rr Jmlurumh q-qﬂr
B EA Earssian mm. AM en, BY Belarnn. KG K Kz M Mo
RU Rugsim F ﬂ%im-ru memﬂﬁmmma“
B i:l'l:-ropn-l'mnl. A'I'?_m BE Nﬂm.mu"smnuhna gzu
m. -nh* c gd wauu.wg ] rn LU L""'"Sﬁ'&f"c
Clllv:n and of
fuen): BF Burkina Fata, BJ Benin, CF Ceniral African Repud G Con d'lvnlu.CMCmum
gﬂwc"rgﬁw L Gl umm“m { MmN N, S8 S $0
pruiection or ireatment desired, tpeelly ondorted Hag) . .. ...c.oovveneimiaiiiiiiiiiaii it iieiiesi i s ia st e .
National Patent {if other tind of protection or treatmens desired, specyfy on dotred ling):
B AR Unleed Anab Emisstes B GM Gambia B NZ NewZealand .............
B AG  Antigus and Barbuda S AR Crosth ................... & oM Oman
AL Amans ,.........000een.... BIHU Hongary . .............. B PH Philippines ...............
B AM Amenia ........cco0000000.. B3 10 Indesesia B rL Poland _.................
B AT Austin ..........cceeennee. BOL lemed oL Ber Pomugal ...
DAV Amnih .................,., HIN lds ... eareeses B RO Romania
B AZ Azerbelfen .................. B5 fcehnd B RU Rossim Fedenstion . . . . ... ..
B BA BomiaandHereegovion __..... B JP Japn ......0cciieenne. verereranronn ceeeranmnean
B BR  Barbados B KE Kays ...coovviiiinnnnnnn B SD Sudma
BB Bupria .........coco00.0.. BKG Kyngyma _................ B SE Swodan
BBR Bzl ................rre.. B KP Democratic PespicsRepublic [ SG  Singapore
BB Bbns.. ............. ofKored ............coee.. B St Slovenia .................
Bex Blie ..................... B KR RepublicofKorea ..._........ I SK Slovakis ... ..............
B CA Caaa B KZ Kamkhown ...........cc... 8 SL Siermlosae .............
B CH & L1 Switzeriond and Licehenmein ) LC  Suint Lucia B 13 Tejikimen ,...............
BoN chim...... rivesseeanrrens B LX Sdilma B ™ Tukmeisss . ,..........
B c0 Colemth B LR Liberhs B TN Tonisla
BIcR ComRies ............. vee., BB Laoto ..., B ™ Torkey .
Bcu coba....o................ . B LT Lihmals & TT Trinkded and Tobago .
Bz CxchRepadiic .............. B LU Laxembourg ™ 00000 iiiiciiiesiececeisennnes
BOE Gemay ......covvvernnenn. B LV Leavia B TZ United Repablic of Tassania
B DK Denmak .........00ce00eeee B MA Moreeeo . ............... B UA Ukmine .........0000eneee
B DM Dominics B MD Republicaf Moldown ..., B uc tpmda ......
BIDZ Atgeria ... ............... viiereressesncss O US Unked States of America . ..,
Bl EC Eowmdor ..........oco0neneee ﬂucmd-csnr etrittanere iieeeiieiiee e ieaeaeas
BEE Famh _............... ﬂuxmrmuv-punumuhdluz Usbekisan __......_......
BE Smio...coovviinnrerinnen.. Macedonia ..._...._...... BIVN ViaNam .....ccocennenn.
B Fobd........ cevieeans vees B MN Mongoila B YU Yugoslavis................
B G» United Kingdom B MwMaswl  ................ B ZA SouthAfics .......c......
B CD Grenads B MX Mexico .........0000e... BN 2M Zambia
B Gexgia ,.......ooo00ve... B MZ Mozambique B zw Zimbabwe ,...............
BGH Gum ,................. Bl NO Norwsy
Check-boxes below rescrved for desigaating States which huve become party to the PCT after issusnce of this sheet:
0 N = [ I N
| TTTTTTT = R D ..................
ol despn "".'.!.n ....‘““'::E.E" e e .&mwmf- .."?&‘Fs,.‘g"ﬁ...":'a""“ A
" hm Tbuppl de:hmlhlllwuldL designations are subjeet 10
not confinived before the oxpimilon of 13 months dnluiob:upieduwlm“
hﬁsﬂuhnﬂnﬂudmm limie. CMMMMMMWW-MG.IMH

Form PCT/ROA DI {zecond sheet) (Janumy 2002) . Sex Notex to the requess form
LegaiSiar 2002, Form PCTREQ



The prierity of the following eardier agplication(s) iz hereby claimed:
datg Number feation im
ofellp!::ppllnlim of eariics splication ‘Where earfier application ir: \

national application: | regional applicion:® ; imernational application:
fday/manthiymar) country regiona] Office recelving Office

ikem {l)
20 June 2001 80/269.628 us
(20-08-01}

item (2)

itern ()

itern {4)

fiem {3)

] Forther priority claims are indicated In the Supplemental Box.

reeeivi
i T L M Tl Sl o o e vy ety

identified s
O aoices B iemm) [Joem@m O ey O weemiy O emnsry O %IM

A Property o e Sirbet of ¢ Wordd Trods O pinbation o which thet oo i? Lppociion v Fisd TRuls & TR v

Boz No. VIl INTERNATIONAL SEARCHING AUTHORITY
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LICENSE FOR FOREIGN FILING UNDER
Titla 35, United Statos Cods, Section 184
Title 37, Code of Federal Regulations, 5.11 & .15 .

The a nt has been granted g Bconsse under 35 LU.8.C. 184, If tha phrase "IF REQUIRED, FOREIGN FILING

LICENGE GRANTED" followed by 8 dats appears on this form. S8uch loenses are issuad In all apploatons whera

the condiions for issuance of @ Econse have been met, regardinss of whether or not @ Ecense may be required as

set orth In 37 CFR 8.13, The soope and imitations of this foonsa sre eat forth In 37 CFR 5.15(s) Unless an earler

kconse has been [saund undar 37 CFR 5.150). The lcense s subject io revocation upon wiitten netification. The

d":ll:'ha;ﬁagnw-muhohmmhulnnrlzlnumdmmpohuhmarmhd
or .13 ar 5.14. .

This foonsa I to ba retained by the Tcanses and may be used st eny ms on or eftar the sffective dato thereof
unises 1t = revoked. This lcense is automatically transfamed o nny relsiod appications(s) filod under 37 CFR
1.53{d). This lcenss Is not retrosciive. .

The grant of a icanss doss not in any way lesson the responsibilly of a censes for the sacurity of the subject
matisr a8 imposed by any Governmant cantiuct or the provisions of exiefing laws relating to eaplonago and the

* nutiona] securlly or the export of technioal dats. Licensses shouki apprise themsaives of current reguletions
eepodallyullhMhmﬂnmﬂh&ﬂﬁmwﬂqpﬂm&ﬂyhﬂﬁudbﬂwmnm.
af State {with respect to Anms, Munitions and Implements of War {22 CFR 121.128)); the Office of

Export Administration, Department of Commarce (15 CFR 370.10 (@): the Office of Foreign Assste Control,

Department of Treastry (31 CFR Parts 500+).and the Department of Energy.

No licenso undor 36 U.S.C. 184 has been granted at this me, If the phress IF REQUIRED, FOREIGN FILING
UCENSE GRANTED" DOES NOT appear an this form. Applicant may o petition for a Gosnee undor 37 CFR
5.12, if o license is dosired befors ha axpirgtion of 6 months from the fiing date of the appiication, |f 8 months
has lapsed from the fifng date of this applcaton and tho loonseo hua not recaived sny ification of s sacrecy
ofder under 35 U.S.C. 181, the Boenass may foreign flle the application pursuant to 37 CFR 5.15(b).

PLEASE NOTE the following information about the Filing Recelpt:

o The erticles such es "e,” "an” and “the"are not includad as the firet words In the title of an epplication.
Thoy aro considersd to be unnecessary to the undamtanding of the ttle.

o The wonds "new,” “Impreved,” "mprovements [n" or “relating to® are not included as first words In the
titla of an applicefion because a patent.application, by neture, is s new kden or improvament.

e The title may be frunceted If it consiats of mare than 500 charsctam (letters and spaces combinad).

a The dockst number aflows @ maxtmitn of 25 chamctem.

o | your application was submitied under 37 CFR 1.10. your fling dats should be the “dste In" found on the
Express Mall label. If thare s a discropancy, you shouid submit @ requost for a comactad Filing Receipt
along with & copy of the Express Mail igbel showing the "dete in.”

e Tha titfe la recarded in santence case. !

Any correcions that may heed to be done to your Fillng Receipt shoulk be direciad fo:

Assistant Cominiesioner for Patsnts
Office of Inltia} Petent Examination
Customer Bervice Canter
Washington, olc 20231
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TND022-601299,625— CO
AFFIDAVIT

I, Stephen B. Davis, Scnior Patent Counscl, Patent Department,
BRISTOL-MYERS SQUIBB COMPANY, do hereby certify Lhat tI?is is

a notarized truc and accurate assignment signed by the inventors.

G =i,

Stephen B. Duvis
Scnior Patent Counsel
STATE OF NEW JERSEY )
)
COUNTY OF MBRCER )
Subscribed and swom to before me this
28 day of __QOct. 2003
Lo Bl
Maria Castaldo

N Public of Ncw Jersey
My "ssion expires October 6, 2008
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JuxE 19, 2002 " g £ PRIENTS A\ TRACEMAFICE
BRISTOL-MYERS SQUISH COMPANY Frhe

3o Box doonvis - *700014084A"
PATENT DEPARTMENT . “T00MOBIR

PRINCETON, NJ 085£3-4000

DNITED ETATES PATENT AND TRADEMARK OFriCE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECONDED BY THE ASSIZMNENT DIVISION OF
TRE U.S. PATENT AND TMADEMARK OFFICE. A COMPLETH MICROFIIM COFY IE
AVAILABLE AT THE ASSIGMMENT SEARCH AOCM ON TME BEEL AND FRAME WCMBER
AEFERENCED BELONW. :

PLEASE XEVIEW ALL INTORMATION CO D ON THIB WOTICE. THE
TNFORMATION CONTATNED ON THIS ION NOTICE REFLECTS TME DATA
PRESENT IN THE PATENT AND TRADRMARK ASSIGRMENT SYSTEM. I YOO SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY
CONTACT THE IMPLOYEE WHOSE NAME APFEARS CN THIS NOTICE AT 703-308-9723.

@7rEAsE =D REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
ASSIREENT DIVISION, BOX ASSIGRMINTS, CG—¢, 1213 JEFFERSON DAVIS HWY,
SUITE 320, WASHINGION, D.C. 20231.

RECORDATION DATE: 06/16/2002 ' REEL/FRAME: 012810/0400
) NOMBER OF PAGES: 8

BRIEF: ASSIGMMENT OF ASSIGROA'S INTEREST (SEX DOCUMENT FOR DETAILS).
ASSIGNOR: '

PAGHAVEN, XRISHASRAMY : DOC DATE: 07/24/2001
ABSIGNOR1 :
RAMNADIVE, SUXANDA A. . DOC DATR: 07/2¢/2001
ABEIGNON:
WEMBENEK, XENNEUTM S. ' DOC DATE: 07/2¢/2001
ABSIGNOR:
@ BENKERROUR, LOUTFY ) DOC DAY¥E: 07/10/2001
ASSIGNOR!
TROGNON, VERCWIQUE ' DOC DATE: D7/10/2001
ABSIGNOR: d
CORRAD, RICHARD G. DOC DATE: 07/24/2001
ABAIGNOR: )

ESPOSITO, LUIGT ) DOC DATE: 07/2472001
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ASSICNRE:
BRISTOL-NYERS SQDIBS COMPANY

LAWRENCEVILLE-PAINCETON ROAD’
PRINCETON, NEW JENSEY 08543-4000

SERIAL NUMBER: 60299625 FILING DATE: 06/20/2001
PATENT NOMBER: ISSUE DATE:

KIMRERLY MEITE,  EXAMINER .
ASSIGIMENT DIVISION :
OFFICE OFf FUBLIC RECORDA
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FORM PTO-1085 RECOR (1JON FORM COVER SHEET . US. DEPARTMENT OF COMMERCE
(Rov. 801} “ Patont and Tredernark Offica
OMB Mo, DES1-0011 (e0p. 494) PATENTS ONLY

To the Hanorsble Commissioner of Patenis and Teadamarks: Plsasa recofd tha attached eriginal documants or copy thereo?,
1. Name of conveying party(los): 2. Nemo and addross of recelving party(les)
mmmmmaumn.n-mm Nama:_Brietol-Myars Squibb Company
Kanneth S.MMRMW.MN
Trognon, Richard G. Corrao, Luigl Esposiio | Infernal Addresx:
AddiHorad nameds) of ) attached? I:H-' BN
3. Nature of conveyance: ’
B Assignment O Merger -, Street Address: ___LawrencaviloPrincaton Rosd
[0 Security Agresment [ ] Change of Name
] Other Chy:,_Princeton ___ State: NJ __2ZiP: 083434000
Exscution Date: 7/24/01, 7/24/01, 7/24/0%, 7/10/01, Addionsl nemels) & addresales) attachod? [] Yar [B'Ne
711001, 772401, 72401 |
8) or s): :.
¥t decument Is boing ftled together with a new application, the exscution date of tha application is:
A. Paiant Application No.(s) P B. Patant No.(s)
USSN 80/299,825 fled June 20, 2001

AdSonsi mumbem stactad? [1 Yes [ No

§. mmwmdeMMﬁ 8. Total number of appiications and patents involved: 1
concsming documant should be mefied:

Name: Stephen B. Davis : 7. Totalfea (37 CFR 3.41) s__a0
ntoemat Address: _BiatoMysrs Gauibh Company | [ Enciossd
Petant Ospartmant Mbhﬁmﬂbdemﬂmﬂnﬂm
} ather addifonal 1063 "
Strast Address:___ P.O. Bax 4000 ' 8. Daposit acoount number;
__ Princalon __ State: NJ ZIP: 085434000 |  10-3880 (in the nams of Brisiolvers Squibb Company)

9. Ststement and signahmre.
To the bast of my knowfadge and belisf, the foiogaing informiation is trve and carmect and any aftached copy is & e

capy of the original dooument.
Dol 4, Merse _Mﬂw__ _#Mm&_

Rag. No. 25,742
[ CertMicats of meifing on revoreo alde o
Total surnher of popes Inchuding cover shest, stachmens, stachimens, and doarnent

Mall dosuments to be recorded with required cover sheet information to:
Cammissionor of Patents & Trademarks, Box Assignmenis
Weshingten, D.C. 20231
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Wartiwido
Case TN22 PSP

ASSIGNHENT

Krishnaswamy Roghavan residing at 3 Hickory Court
Cranbury, New Jorssy 08512
. Uniled States of America

Sunands A. Ranadive resiiing at 24 Agate Road
' East Brunewick, New Jersey 08818
United States of Amerfca

Kennath 8. Bembenek roalding =t F - 12 Lincoin Lane
. Dayton, New Jersey 08810
United States of Americs

Loutfy Bankerrour rasiding at 18, Rue Tiphaine
Parts 75015
France

Veronique Trognon replding at 8 Chemin du Guenol!
La Turbale 44420

France

Ridsame.cuno realding st One East Dickans Court
Jackson, Now Jersey 08527
> Unlted States of Amaerica

15l Esposto T o owal aw Jursay OTT31

United States of Amarica,
pursuant to contraciual obligations heretofore assumed by us and/or for good and valuable
consideration, the receist and adequacy of which is hereby acknowledged, do hereby sef and
assign to Bristol-Myers Squibb Company, a Deleware corparation, having a piace of business at
Lawrencoville-Princeton Road, Princeton, NJ 08543-4000, ks successars, assigne and legal
representatives, all our right, tiie and Interest, which includes the right \o and fufl bensfit of such
priorities as may now or hereafier ba granted tous by local laws or by treaty, including any
International convention for the protection of industrial property, ih and for ail countries of the werld,
including the United States and Its teriiories and possessions, in and {o the invention entitied:

Pediatric Formulstion of Gatifioxacin

invented by us and desoribed in the provisional United Siates patant application
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Case TN22 PSP
-2-

Application No $0/299,828, filad June 20, 2001,

Including said provisional United States patent application and eny application daiming priarity from
said provisional appiication, filed in any country, and any patents which may be issued and/or
granted thereon, and all divisions, continuations, reissuss, reexamination ceriificates and
extensions thereof in all countries, the ssid interest being the entire ownership of sald nvention and
all of said applications, patents (Including reissus patents), extensians and resxamination
cottificates to be held and enjeyed by the saki Bristol-Myers Squibb Company and its succegsors
and assigns to the full and of the terms to which sald patents (including relssueo patenis), extensions
and reexamination certificates may be ganted and/or issued, as fully and entirely as the same
would have boen heid and enjoyed by us if this sale, assignmant and transfer had not bean made;

And wa hereby agree to communicats to sald assignes or its represantatives any facts known tous
respecting said invention, to testify in any lagal proceadings, to sign and/or execute any further
doocumants and/or instrumeants which may be necessary. lawfu! and proper in and/or for the filing
and/or prosacution of all applications, Inciuding divisional, continustion and relasue appications,
extensions and reexamination certificates and/or tha granting and/or iasusnca thereof and/or to
otherwise secure title 1o eald invention'and all of said apptications, patents (including reissue
patents, extensions and reexamination certificates In sald sasignes, and In general to do everything
possibls to aid said assignes, its succeasors and assigns to abtain and enforce proper protection
for seid invantion in all countries.
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cuoﬂlm;:
. { 3
: ]
Signed this 4™ dayot_ Jruln? |, 2001 by w

Signed this 2 day of 3-,1,.!

VY=Y oV
Signed this_u® day of }%, .m1wl%_$;‘#~'«g
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Workiwide
Case TN22 PSP

STATE OF Naw Jersay
COUNTY OF Middiesex

onthe 29% day of ﬁ + 2001, befare me came Krishnaswamy Raghavan, to me known
fo be the person of th mmmh.wmmwmwahgmmmw

)
) 86,
)

acknowiedged that he exacuted R.
Nﬁk ; t:::zﬂé"ﬁlt____‘7
RS0

: oSSR,
[BEAL]} '
STATE OF New Jersoy ;

s,

COUNTY OF Middiasax )
Onlhl-éﬂ’d day of » 2001, before me came Sunanda A. Ranadive, to me known to

be the person of that“nanfe mentioned in, and who execuled the foregoing Assignment and
acknowledged that he executed it.

@ ' |
' Qoo Dddls f Eiowr Jony
by Comndssien Expires Juns 13, 2008




oCT.2v.2003 DiecPM BS PATENT 223 677 6920 NO. 287 P.

Wirtdwkin
Casa TN22 PS

STATE OF New Jersay
COUNTY OF Middiesex

Onu'aZ'f“ dayofﬁ ,lzw1.befor-memknm-ﬂ|s.aembemk.hma|¢mh
be the person of that mentionad In, and who executed the foregoing Assignment and

acknowledged that he axscuted . '

L e o< L LN

)
) &8.
)

- " T ' - Dheitey W27 §7 022 horocy
. Comes . My Comulastun B Jone 11, 2008
[SEAL)
COUNTRY OF France ;
89,
PROVINCE O .
‘FU\N'H Qu-E)

Lo‘m&..m‘

OntheJq dey of jm_\_f , 2001, before me cama Loutly Benkerrour, to me known to be
the person of that name mentioned In, and who sxecuted the foregolng Assignment and
acknowledged that he execuied it.

[SEAL]
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8
COUNTRY OF France ;
es.
NCEOF. .
F?gle- ﬁ'ToM wrique’
onthe o

day of ;luli . 2001, before me camne Veronique Trognon, to me known to be
the percon of that name oned in, and who executed the foregoing Assignment and

acknowledged that ha executed it

(Signature)

Notary Publlc (% Name)

[SEAL]
STATE OF New Jersay ;
&8.
COUNTY OF Middiesax )
On the 2‘/"“ day of , 2001, bafore me cama Richard G. Corrao, to me known to be

the person of that n entioned in, and who executsd the foregoing Assignment and
acknowledged that he executed it. ]

Nogéry Public VKT 2SN

iy Pile Of e Jort
t i b

: Qvinry Pkile OF Rex Jorsay
ISEAL} 1y Commissizn Expires June 13, 2008
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Case TN22 PSP
of=
STATEOF NawJorsoy )
8. .
COUNTY OF Middlesex ; '

" onthe 24 dey ot 2001, bufore me came Luigl Esposito, to me known 1o be the
person of that name n, and who excouted the foregoing Assignmeant and acinowledged
that he axecuted i, ' .

, iii;"""" 5  YeRm T
. ] « " Fiokory Pudl's OF Now keragy
.o . Wy Crmmisaion Bxgles lxne-13, 2008
[SEAL]



‘/i?\

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE

————— S —

—— USUMNLO  RADICADOR

PATENTE NE INVENCION MODELO DE un‘uy/
« Mdicacian ife que se solicha Wﬂ ds una patents, /

—

Dates dr ienfilicacion del o » o de {2 parsona gis se presenta fa soliciiud.
Descripcion de ta lmvancidn,

Dibujus ile ser esios partineniss, J

Comprohmle de Pago de [as fasas astablecidas,

- e SBe gy .
-t St gy St -

COMPLETA i ) INCOMPLETA { }° { }
DISENG INDUSTRIAL { )

- Indicacion de que se salicila el ragistro de Diseifio industrial { ) f )
- Qatos do identificacion del solicilanie ¢ de la persona que presenia { ) { )
- lasolicitud.
- Reprogeniacion grifica y fologrofica del Disciio Indvelrial 0 mucatra del
Maleuial fjue Incorpora ol diserio ( ) { }
Compeobanle de pago de las tagas establecidas { ) {1}
@ COMPLETA { ) INCOMPLETA i) { )
ESQUEMADETRAZADO {
- Indicacién de que soliciia ol regisiro de un Esguema de {razado. { ) { )
- Datos ge ldentificaclon ded soicilante o ds la persona gue presenia
La solicilud. (). ()
. Repiesculacion grafica del esquema de trazado t ) ¢ )
Compiohante de pago de ins fasas eslablecidas. { ) {1
COMPLETA INCOMPLETA { ) { )
Firma Rosponsable: f/i/ ™M / —. -- - - - - - SR T "~ -
Renicrcans o SOG4 €273 Folisss &4

Fecha €851 E0-1:-495 17:85
Tecate @ MLCCI-KTID 39 HSE EACD ALl IESENL
Fecha: soprtercias 3000 BINIZMN [E VR ORCIES



No de Radicacién: 03-107426

IACCION: Consultar Siguiente Anterior Iral detalle Primero ... |
(Seleccionar un(os) Registros [
- |
ISUPERINDUSTRIA Y COMERCIO SISTEMA DE REGISTRO |
| Fecha 07/01/2004 |

[ |
MANTENIMIENTO DE PROTOCOLOS |
Numero : 19358 |
[Fecha : 07/05/1999 I
IConferido: BRISTOL-MYERS SQUIBB COMPANY |
| (
Pais : US ESTADOS UNIDOS DE AMERICA l
ICmdad : 82 PRINCETON, NEW JERSEY l
Repregent: §  Sustimir: §  Desistir: § !
INo. Radicacion: 99 28346 Clase: 0 Secv; O Seac: 0 |
\ |

-r

tscneia Codigo Cer Nombre |
1 340 A CASTRODUQUERAMIRO |
12 3002 GOMEZMEIA HECTOR |

| |

| Encontrados (1/1) registro(s) |

+



Industria y Comercio

SUPERINTENDENCIA

- Fougad”

Bogota DC

Doctor:
RAMIRO CASTRO DUQUE

Apoderado
BRISTOL - MYERS SQUIBB COMPANY

- REFERENCIA:  RadicacénNo.  03-107428

Tramite 002
Evento (U))]
Actuacion 416
Oficlo No. 164
Falios 001

Tenlendo en cuenta quae la solicitud de privileglo de patente que se tramila bajo el expedienie
indicado en 'a referencia, redne los requisitos de forma establecidos en los articulos 26 y 27 de la
Decislén 488 de la Comision de la Comunidad Anding, y en las demas disposiciones vigantes sobre
Ia materia, se envia el extracto de a solicitud a la Oficina de Comunicaciones para efecto de su
publicacion en la Gaceta de Propiadad Industrial, conforme lo establece el articulo 40 de la misma
Declsidn,

Cimplase "4
Da:‘open Bogota DC, a los . 204

ALIX CARMENZA eESPEDES DE VERGEL
Jele de la Divisidp’de Nuevas Creacliones

202054

Carvera 13 No. 2700 Ao 5y 10
Conmutador; 334 12 21-2-34
Fax: 281 31 25 e-maik: Infofeic.gov.co
Sunta Fe do Bogot D.C - Colombla




