WO 2006/032977 PCT/IB2005/002781 STABILIZED LEUKOTRIENE B4
(LTB4) AGENT PHARMACEUTICAL FORMULATION BACKGROUND
OF THE INVENTION 5 (a) Field of the Invention The invention relates to
W2 RAHPAPENB4 agent pharmaceutical formulation of an alkalielJ2005/602781
effective to stabilize the LTB4 agent and provide a formulation with an
increased shelf-life. Thus, the invention relates to a composition
comprising an LTB4 agent and a pharmaceutically acceptable carrier 10
at arsakelivezpbl 1 (h)iasxrition, aiPEYY AsEbaukBiiena & uitsekLis a
twenppeamboatetra unsaturated fatty acid and is a relatively unstable
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Although LTB, agents have a great pharmaceutical utility, their use as
therapeutic agents in animals or human is problematic, because of their
insufficient stability and sheif-life in solution at temperatures between 2°C to 25°C.

The scientific literature indicates that until presently, LTB,

25  formulations for administration to humans and animals are agueous solutions at
pH 7.0-7.5 which are stored at very low temperatures (-20°C or below) to avaid
degradation. Alternatively, LTB, Is used as ethanolic solutions, also stored at low
temperature to avoid degradation, which are diluted with a (pH 7.0-7.5) buffer or
evaporated to dryness and redissolved in a (pH 7.0-7.5) buffer immediately prior

30 to use. Such formulations are inadequate for the use of LTB, as a therapeutic
agent in humans and animals (unpractical and short shelf-life).

Given the potential of LTB, agents as a therapeutic agents for the
prophylaxis and treatment of infections and cancer in humans and animals, |

would be highly desirable to provide with a novel LTB,; agent pharmaceutical
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formulation of an alkaline pH effective to stabilize the LTB, agent and
provide a formulation with an increased shelf-life. SUMMARY OF THE
WINMENTION 5 One aim of the present invention is to provid@wiBwasdgerst
LTB, agent pharmaceutical formulation of an alkaline pH effective to
stabilize the LTB, agent and provide a formulation with an increased
shelf-life. In accaordance with one embodlment of We |nvent|on there is

provided BHI B A hysAl haRAs iR FormaRtitn - CompraingaProvide 2
therdipEYEsNy effBcivEcKGEh 6t bFan LTB4 agent, a salt thereof, an
ester thereof, or an ether thereof in association with a pharmaceutically
acceptable carrier at an alkaline pH effective to stabilize the LTB; agent,

therebynnseastrthe foroanation shelf-life. Thus, the invention relates to

a.composition com risin zﬁn LTB4 a%ent asa therreo an_ester th

resent with a eveli é ent
OE} an ether thereo an'a a almaceutl y accept%tg)le carrier a an 9
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or between eﬁ%Of 11.5. In some embodiments, B4 agent
b"harrﬁ'ﬁ%iglftl%'& formulatlon comprises a therapeutically effective amount

of an LTB4 ageAr ifrexsatrstiviivathte prapariventichiycareeptabigention, the
alkalipefeaetingaacries . -Wheteverdhe preseht pplicatetiedesetibes:an 7.5
embogiment relating:io MB@@@&M&@"M@&%@&@A@&@%@@&&@{ abafhd 11.5.
alkalipe pheselhie 19, S1aPlAe e MG ICT QI BP0 1. copeciaty
gﬁestlon this embodiment also includes & pharmaceuticall y acce ta le,

kallﬂpetwr@&c%ﬁga%ﬁﬁ;r& such as between 8.5 and 11.5, most preferably between
9.5 and 11.5, such as about 8.5, 9.6, 8.7, 9.8, 9.9, 10.0, 10.1, 10.2, 10.3, 10.4,

10.5, 10.6, 10.7, 10.8, 10.9, 11.0, 11,1, 11.2, 11.3, 11.4, or 11.5. In another
preferred embodiment, the preferred alkaline pH ranges between 8.0 and 9.0,
between 8.5 and 9.5, between 9.0 and 10.0, between 9.5 and 10.5, or between
25  10.0 and 11.5.
In some embodiments, the LTB, agent pharmaceutical formulation
comprises a therapeutically effective amount of an LTB, agent in association with
a pharmaceutically acceptable, alkaline reacting carrier. Wherever the present
application describes an embodiment relating to a pharmaceutically acceptable
30  carfer at an alkaline pH effective to stabilize the pharmaceutical formulation in
guestion, this embodiment also includes a pharmaceutically acceptable, alkaline
reacting carrier,
In accordance with another embodiment of the present invention, the
carrier i$ an aqueous carrier.
35 In accordance with another embodiment of the present invention, the

carrier is a particulate solid coated with an alkaline matrix or constituted of an



In accordance with another embodiment of the present invention, the
carrier is an aqueous carrier. 35 In accordance with another embodiment
of the present invention, the carrier is a particulate solid coated with an
wolkalingmatrix or constituted of an WO 2006/032977 PCT/1B20@240€)8068d1
3 alkaline matrix, and the carrier maly be selected from the group
consisting of organic solvents or a mixture thereof and water. In
accordance with another embodiment of the present invention, the
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formepreteralydn geliciaid formorioh aficezendriaddonmatdbracaardasce: least

with grathes eahgdiment.fithg present invention, the aqueous carrier is

selected from t@e Eg](:r%lfué)aconSL l;}lrgg ,f}wate[mglkallne @gtal hzg{%en i

N he
solutions, such as sodiim ﬁydrom e solutlon g‘ueﬁere saline solutions; %5
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solution sadchrasralesHotroonteitiriyyadqueowsddehmioninstiffarsolintshisror
a mixture thereof. :&aid:eR-SpiNcAtEhAtAINING BGHE 0tISSQlkitiant typsally:, the

contging Srem,AReuw ;e(eégdamwtﬁl@gfpo(}fpyywsgﬁgef%@c!y&ng;&Qame metal
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In accordance with ancother embodiment of the present invention, the
25 co-solvent present in the co-solvent-containing aqueous solution is selected from
the group consisting of ethanol, propylenealycol, polyethylene glycol, isopropyl
alcohol, benzyl alcohol, propanediol, glycerol, glycofurel, dimethylsuifoxide,
dimethylacetamide, and mixtures thereof.
in accordance with another embodiment of the present invaention, the
30 formulation is stabilized at a temperature ranging from -25°C to 45°C, preferably
from 0°C to 40°C, such as 2 °C to 35 °C, especially 5°C to 25 °C, when the carrier
is an agueous carrier and the formulation is in a liquid form, and a temperature
ranging from -25°C to 45°C, preferably from -20°C to 40°C, more preferably -10°C
to 30°C, especially 0°C to 20 °C, most preferably 0°C to 10°C, when the carrier is
35 an organic carrier, such as an alcohol-containing carrier, or the formulation isin a
freeze-dried form. Other most preferred temperature ranges, when the carrier is

an organic carrier, such as an aicohol-containing carvier, or the formulation is in a



In accordance with another embodiment of the present invention, the 30
formulation is stabilized at a temperature ranging from -25C to 45C,
preferably from OC to 40C, such as 2 C to 35 C, especially 5 C to 25 C,

wahessihesearrier Is an aqueous carrier and the formulation i@ didsis2 781
form, and a temperature ranging fram -25C to 45C, preferably from -20C

to 40C, more preferably -10 C to 30 C, especially 0 C to 20 C, most
preferably OC to 10C, when the carrier is 35 an organic carrier, such as an
alcoh&keontuisdrgroasner20rihe foAnsiatien i3dricatoffE€zexdtied forad.°C, such
Otherzmpstpretarred temperature ranges, when the carrier is an organic

carrier, such 351ﬁ‘%&!acr‘agﬁ’éec\%ﬁaéﬂﬁ%ge?%m%d%‘%ﬁ‘&F%@HP@E&R I§JQn§oWQne
2006/032977 PCT/182005/0 freeze-dried form are -20 C

to
such 5°§”T3?E°‘Eo‘6tﬁero‘ip§@?f% 48‘%3%?%‘5’%“% L0 oA (ol s Rom | Rl acteptobe
aecorsfiheerwithiatingtRes e MisGrANR AP G P h AESEHY SriocTARibraFee LTB, agent.
formulation furtherfeosdphisesia cluetating :agent orcavyihamtceuicatyiment of

accepiablees2galhehashglaing weenk theneebi) ar amang effective to

stabilize the [, TR, a er}; rg)%ggr[ggc%helatmg agents in accordance with
another embodlmen ﬁw present invention include, without limitation,

the fol|OW|nge‘*%}?%‘?ﬂ‘iﬂBB&WH&FSSE&WE’%éF&”%’chE’ﬂ%Wéﬁfé&‘rﬁiﬁ‘@f@ﬁ%?&é%ﬁi@t‘c
aRid (EDTApRHethifénctitdivireissnREC ANt A 1O HE OTHAInd aspartic acid,
nitrilotriacetie@ridMTA), glutamic acid, and aspartic acid, EGTA, and
DTPA. In, acgepgdance with another embodiment of the present invention,

the pharmacelyioally aceepialc, sl may be s LOMA AR wor, e
consisting of the S Of sodium an otassium lons. Tn accordance

with aﬂﬁa‘f‘f’éﬁ% @%bﬁ%?ﬁ@ﬁ%f?ﬁé“ﬁ?e%“eﬁ%’%%ﬁ‘ AR Yl Ed e of the
formutationfrerljube Fortheestabilized in the freeze-dried form by

comprising HurmaaoedstAlothaip(tdSAyriertbediersulatian pHasent invention,
aCCOrg@&@%@@d%ﬂhﬂtﬁme'H&%kﬂéﬁ%Ehﬁﬁ@@n& IAYeRIOD. 4 #Pm by
chelatln% ]_E > bres nrt IﬁDBgl L%l}]];’ljt omhabfgut 0};901 to about 1.0
percen? {0t the L agent Pa%on more preferably the

chelating agent?&abcr%éﬂfw&ﬁﬁi‘m% P RRATRBBLLG 1P S5 Bb i AR on, the
percerdiytneigienoistheessTBin agentfonmitatiohout 0.001 to about 1.0 percent by
weight of the LTB. agent formuiation, more preferably the chelating agent is

present in amounts of from about 0.01 to about 40 percent by welght of the LTB,
agent formulation.
Preferred LTB , agents in accordance with the present invention include,
25 without limitation, the following:
e leukotriena 84[55,12R~d§hydroxy—6,8,1{},14(2,E,E,Z)-eicosate‘crae—noic
acid] ("LTB‘;")’
e LTB,, 14,15-dihydro-LTB, {"LTB;"), 17,18-dehydro-LTB, {("LTBs"), 19-
hydroxy-LTB,, 20-hydroxy-LTBE , and 5{S)hydroperoxy and 5-deoxy
30 analogs thereof,
« 5{R)}-hydroxy and 5(R}-hydroperoxy analogs of the LTB, agent,
» leukoiriene A, ("LTA4"), 14,15-ciihyr:lr{:»—L‘l“A4 ("LTAs"}, and
17,18-dehydro-LTA4 {"LTA:"),
s+ 14,15-dihydro-LTA, methyl] ester and LTB,; methyl ester,
35 ¢ 5(5)-hydroxy-6,8,11,14(E,Z,Z,Z)-eicosatetraenoic acid {"5-HETE"), 14,15
dinydro-5-HETE, 17,18-dehydro-5-RETE, and 5(R)-hydroxy,



Preferred LTB4 agents in accordance with the present invention include,
25 without limitation, the following: leukotriene
B4[5S,12R-dihydroxy-6,8,10,14(Z,E,E,Z)-eicosatetrae-noic acid] ("LTBQq")
wioTHds/:4915-dihydro-LTB4 ("LT83"), 17,18-dehydro-LTB4 ("t NedBe27s1
hydroxy-LTB4, 20-hydroxy-LTB4, aid 5(S)hydroperoxy and 5-deoxy 30
analogs thereof, 5(R)-hydroxy and 5(R)-hydroperoxy analogs of the LTB4
agent, leukotriene A. ("LTA4"2, 14,15-dihydro-LTA4 ("LTA3"), and
17,18-dehydt T PRAPEPRE S (RIAMEafgar 111994 HeiRft ester and LTB,
methyl estere3P5(SeRd 6,811 A4 BN Z) weitodaterimeoigratigs
("5-HETE"), thésdbr; sibydre-SehkfiBehalfed ey PdiETE. 80h and 14 15.
5(R)-hydrox¥th\(/jO 20 9 9532977 PCT/1B2005/002781 5(S)-hydroperoxy,

/
5(R)-hydroperoxy analégs thaledr IR IRSHiIdHES c4 and D. and
12,15-ditydro’dr ¥/ ieshiyiig afictetererseie REgcyHoraatkgs, 11,14~
derivatives cfdesstetrienes S4iand Barandti<td5; dihydro or
17,18-dehydre anatogsitheserinp-Ls,; 19-methyl-LTB,, 19,19-dimethyl-LTB,,
5,12-dihydrgl>8(h6,8,1’01_14-eicos§1tvetraenoic acid, 5-hydroxy-6,8,11,14-
eicosatetraenolt acid-arrd 18oREPEHErEDE, 38,28 901k uTtomRe AP furmer.
19-methyl-LT84, 19,19-dimethyl-LTB4, 19-fluoro-LTB4,

,19-difluoro-| . TB4, 18,20-difluro-I TB4. and 2Q-flugro- L TB4, 10
%%hio-LTB4%m§|§?gﬁ' %L%i%%gf’%-Ewi%%-“ﬁ%@ﬁ',%%é&’d?‘fn& e S B, 3-fluore-
3-fluoro- LTBWB,3B3dHfiisre-LTH 42ehd 2 Bfidifhaorts|. TBE, toEB4isulfonylamide,
methylsuIfow@migg,y;%%gfq\gg@%l%i% 1:gfrazole LTB4, and salt

thereof, an ester derivative thereof and an’ether derivative thereof.
Particulatly PrERER" 1 eFEAtaheriNaivacooiRrimRE aNtPLase frassive thereof.
invention are sé&rerethorTdiseefouls cormsistimpofdrddds WitB3pd fBSnt
29-hyidvexyerl 3184220:20 20tk gramp etaylstid Bds HEhYFEXyrE] Bl hydroxy-
16 hyiciovd I ity T, IR LHRG SINIRYLEDS.
5-deqy ,%Qa_%%s thereof, and_salls, esters, or ethers thereof. Even more
preferfed, LTB4 Adents i accofdanca with tha presahy 3BPiRve AtRsCGrand
selectBlEnHPHE 6P CBRERting of LTB4, LTB3, LTB5, 20-hydroxy-

Even more preferred, LTB, agents in accordance with the present
20 invention are selected from the group consisting of LTB,, LTB;, LTBs, 20-hydroxy~
LT84, 20,20,20-trifluoromethyl-LTB,, 3-hydroxy-LTB,, 5-deoxy analogs thereof,
and salts, esters or ethers thereof,
The LTB4 agent is preferably present in amounts of from about 0.1
pg/mi to 25 mg/mi of the formulation , preferably 1 pg/ml to 25 mag/mi of the
25 formulation, more preferably from about 1 pg/ml to 1 rng/mi of the formulation.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 Blustrates that the chelating agent EDTA enhances the stability
30 of an aqueous solution of LT, Na salt at pH 7.4,
Fig. 2 iHustrates the effect of LTB, concentration on the stability of
aqueous solutions of LTB, Na salt.
Fig. 3 illustrates the effect of pH (phosphate/giycine buffer) on the
stability of an agueous solution of LTB, Na salt at 1,75 mg/ml.
35 Fig. 4 Hlustrates the effect of pH {phosphate buffer) on the stability of



LTB4, 20,20,20-trifluoromethyl-LTB4, 3-hydroxy-LTB4, 5-deoxy analogs
thereof, and salts, esters or ethers thereof. The LTB4 agent is preferably
present in amounts of from about 0.1 pg/ml to 25 mg/ml of the formulation

wdsferarly-1 pg/ml to 25 mg/ml of the 25 formulation, more.piefgralivez g1
from about 1 pg/ml to 1 mg/ml of the formulation. BRIEF DESCRIPTION

OF THE DRAWINGS Fig. 1 illustrates that the chelating agent EDTA
enhances the stability 30 of an aqueous solution of LTB4 Na salt at pH
7.4. Figuoilisistratiessthelatie claciali EB47chnggntration on the stability of
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effect @bedferentbufien strangths: gplosphate/glycine buffer) on the
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humap seralRHming §1SA) orand-alkalin, Bt (BRASPRALE DUEDL o rer,
enhances the tabfﬁty of aqueous ir eze-aryedosolutlons (contdining

mannif8}\ePLof BEENE IO m  iffastates that alkaline pH
dBhosphate/glycifig-duifes)rersdheegkefivestHiiing ohetharclicesolffionmhances
(95/5 tpthaneity aterancs 15> ethanokbufter, Vol/Vol) of LTB4 (acid

form and Na salty 1 Fig.8isiates shatalkaling PR abesehasiaysine
bufferg ?jnhansc&’s tg%ﬁtabpl%r?f \éaL[hgug Iél%“na%ﬂ{% in solution. Fig. 9
further MGStrates thar akaling pH (P o“qunafe/'g.lycme BUffer)_ enhances

the stability of vafigus ST ageHtelih Sola Gt ERf QFNRIStARETERET alkaline

L¥ B4 i stabilizetheverrepivide sange of alkatirne ehSupt-setdithat the high
pH must be maintainedifosenssy enstalatity bigald dHustates rereiticieftintra-
uptake. of LT B 10 &b mode Lav nita~Jeinaladnistratanand..ous

compares with intravenous and subcutaneous administration. 20
DETATEES DEYERIPTION OF THE INVENTION

20 DETALI ED DESCRIPTION OF THE INVENTION

The stability of agueous solutions of LTB, was tested under various
experimental conditions. It was found that 1) that stability of LTB, solutions was
dramatically increased at alkaline pH; and 2} that chelating agents such as EDTA
promote the stability of LTB, solutions. The positive effect of alkaline pH on LTB,

25 solution stability was observed using efther a phosphate buffer or a glycine buffer;
the positive effect of alkaline pH on LTB, soiution stability was observed at all
concenirations of the drug tested (17.5 ug/ml to 17.5 mg/ml} and at all
remperature tested (4°C and 40°C).

When referring o "increased shelf-life” in the context of the present

30 invention, it is intended to mean an extension of the stability of LTB, agents in the
formulations or compaesitions of the present invention compared to formulations or
compositions of LTB, agents not comprising pH as described above and/or
chelating agents as described above. The time period of stabiiityl of LTB, agents in
the formulations or compuositions of the present invention compared to

35 formulations or compositions of LTB, agents not comprising pH as described above

and/or chelating agents as described above is, depending on temperature,



The stability of aqueous solutions of LTB4 was tested under various
experimental conditions. It was found that 1) that stability of LTB4
solutions was dramatically increased at alkaline pH; and 2) that chelating

waRbinseh as EDTA promote the stability of LTB4 solutiopg-rhB8yesme2781
positive effect of alkaline pH on LTB# 25 solution stability was observed

using either a phosphate buffer or a glycine buffer; the positive effect of
alkaline pH on LTB4 solution stability was observed at all concentrations

of theolrtigrestdd(1EBptiam e e b Enggmilsanteisr ily ferprorttiyeat Jeast a
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compasitions of |- TBA2GENIS,9ot SRMpFiSNG pH as described above

and/or chelatlng)_a ents as descrihed above is %?H%ndinsg Qn temperature,
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mea%Jred Ft‘){é!reverse phase HPLC and UV photometry at 270 nm. Thus,
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the higher the Tevel of impurities, the lower the stability of the LTB, a%ent

formulation. In th&°SrESerit "aeEeHRiolf, B eARRNLS ™G REUEa-the- Vel of
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impurifies may. e exRressed A UG PEISRNAgR QLG IRl A%RE or
nydrogencarbonate; alkaline earth metal hydroxides; typically calcium or
25 magnesium hydroxide; alkaline earth metal carbonates; typically calcium or
magnesium carbonate or hydrogencarbonate; or ammonia; or organic bases, for
example primary, secondary, or tertlary amines, alkaline metal or alkaline earth
metal alcoholates, for example sodium methanolate, sodium ethanolate, or
potassium ethanolate. Preferred salts of the present invention are base addition
30 salts with sodium or potassium hydroxide.
The term "esters thereof” is intended to mean pharmaceautically
acceptabie esters obtainable by treating the acid or acid derivative form of a
functionai group with any typical esterification agent known to the person skilled
in the art. In the context of the present invention, esters of the LTB, agents
35 definad herein are preferably C, alkyl esters, such as methyl ester, ethy! ester,
n-propyl ester, i-propy| ester, n-butyl ester, i-butyl! ester, s-butyl ester, t-butyl
aster, n-penty} ester, i-pentyl ester, s-pentyl ester, neo-pentyi ester, and n-hexyl



under the curve at 270 nm. The applied definition will be clear from the
context of the examples. The term "salts thereof" is intended to mean
pharmaceutically 20 acceptable base addition salts obtainable by treating
wthevewidkorm of a functional group, such as a carboxylic agvyitkuose27s1
appropriate bases such as inorganié bases, for example alkaline metal
hydroxides; typically sodium or potassium hydroxide; alkaline metal
carbonates; typically sodium or potassium carbonate or
hydr&§EncaFEBRaiealkEints R TRIA S RIFoXRIe 8ISty PP ealefurmr geters,
25 magniesiomshyairoxidey; alicalimegarticanetabCabahatesytypisalhpup with the
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alkyl eeirs, such as methyl ester, ethyl ester, n-propyl ester, i-propyl
ester.mBbadghester, 1-butyl ester, s-butyl ester, t-butyl ester, n-pentyl

ester, i-pentyl es{gy, |§uRSEPFé/A<-?§59(uFBe9a%%ﬁ%f%&%ré@gt%O&%‘c)énv}é%ther
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5 ity FedB P EHH BRI Btk 2bidByPERsS Byl cther,

i-butylbtifer wnatylTBih 7, tShiehy 40 iffer, 19-petiyhetien, RPentybetherd. and

s-pentdiether; ierspe iy pihebpanthy) -bexyhyetbesoxy and 5-deoxy analogs;
LTA,; 14,15-dihydro-LTA,, 17,18-dehydro-LTA,; 14,15-dihydro-LTA, methyl ester,
LTA, methy!l ester, 5(5)-hydroxy-6,8,11,14{E,Z,Z,Z)-eicosatetraenoic acid

25 {"5-HETE"), 14,15-dihydro~-5-HETE, 17,18~dehydro~5-HETE, and their
5(R)-hydroxy, 5(5)-hydroperoxy, 5(R)~hydroperoxy analogs.

The term LTB, agent also includes other derivatives of
polyunsaturated fatty acids: leukotrienes C4 and D4 and their 14,15-dihydro or
17,18-dehydro analogs; N-acyl or N-alkyl derivatives of leukotrienes C4 and D4

30  and their 14,15-dihydro or 17,18-dehydre analogs; all isomeric 5,12-dihydroxy-
6,8,10,14-eicosatetraenoic acids and 5-hydroxy-6,8,11,14-eicosatetraenoic acids.

The term LTB, also includes variants which are non-covalently
modified fatty acids such as the sodium or the potassium salts of the LTB, agents.

The term LTB, agent also includes variants where a modification is

35 introduced into the molecule by reacting targeted functional groups of the fatty
acid with an organic derivatizing agent that is capable of reacting with the
seiected functional group (vieiding for exampie, ester and ether derjvatives of



LTB, agents The leukotriene B4 (LTB,) agent of the present invention is
either LTB, or certain structurally related polyunsaturated fatty acids,
which mimic their 15 biological activity. They are either natural

woLhiskanses or analogs of such natural substances. All of thedg i, @889iSs:
can be obtained by chemical synthesis by methods described in the

literature and most are commercially available. As used herein, the term
"LTB, agent" means one or more of the following polyunsaturated fatty
acids-#aiedeiatioficri s PBAtselieafer HRaRSGRE B0 BEDL BB e formation of
precutgtss<ervmetabotiosekilidl, ardsT Bahanataysid dJdBthounds may have
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derivatizine.agen! thel iscapabisnpbreaslingwithihgs selecteddungtional),
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biologieat activityisndierbicaveailabilittheThus? theusbavadedtly medifitd piattyay
acid can fie 2 ReGgiuvith Jedlicasd Dinlogicakaatlvittvelch IR B YO such
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underlvatlze nts may also be metabolicall stable and
l‘ 3 F
bIO|Ogcia Rp ton do ble bond(s), saturation of double bond 33 changes in

double bond(s) geometry {cis to trans or vice versa), change of double bond(s) for
tripie bond(s), change in the configuration of one or several functional group(s) {R
to S or S to R), or where one or several functional group(s) or substituent(s) are
elther removed, added or changed for other functional groups or substituents
(including but not Bmited to hydroperoxyi, carbonyl, sulthydiyl, sulfoxide, sulfone,

30 cysteinyl, glutathionyl, cysteinyl-glycine, methyl, isopropy!, benzyl, chiore, fluoro),
or where the positions of one or several functional groups and/or one or several
double bonds has baen moved by one, two or three carbons relative to the omega
end. The LTB, agent may be a variant carrying one or several of the above
rmentioned structural modifications.

35 The term LTB4 agent formulation aiso includes formulations of
compounds which might contain a mixture of two or several L'TB, agents or an

LTB, agent and one or several equally or less active isomer(s) of the LTB, agent



analogs of LTB, agents altered in a way that will result in retarded
disposition of the compound (decreased metabolism and/or elimination).
Variants with modifications at the omega end (such as

webaRgfdrifluoromethyl-LTB,) show 10 increased resistancgd®gaogs/vo27s1
omega-oxidation (a catabolic process of unsaturated fatty acids); other

variants with modification at the omega end at the level of carbons 13 to
20 (such as 19-methyl-LTB4 or 19,19-dimethyl-LTB, or 19-fluoro-LTB, or
19,196 FELLIB M8 20-effigrb TR OF 20-fluoro-LTB4) may show
increalﬁpedti 5g§istance to omega-oxidation and variants with modifications
at theTzTrc‘rW@Iic 15 end, at the level of carbon 1, 2, 3 or 4 (for example,
3-thio-LTB4, 3-hyekdsipdtTBLywig-mathyid T8 /S18-tienethybdeTB4ror
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increased or decreased by up to 4" carbons), addition of double bond(s),
saturdtien Rérdesble bond(s), changes in 25 double bond(s) geometry (cis

to trans or vice versa), change of double bond(s) for, triple bond(s),
change in the coﬁ}f%p‘r%? ﬁugf %ﬁ) eegﬁclsgg\?ear?ﬂ&ﬁ)&%neaﬁ'm%38%% ?%Qb?o S

or S 89 SR IAE S Seher BFRITTI RO GieRI ($5%6r Lib¥pfientreye of
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sgbstitpyentevinsiusingpbedanetilireiec tecbysirapermail; aanhemyhts, and the
sulhyga SUEXKe, SRS, A0S LIaUIo Y ARSI USRSy on
methyl, isopropyl, benzyl, chioro, fluoro),. or where the positions of one or
over TR Sl SAT et SR IR (b pereronn

movell-by'612 1600 B eE EaTBorEt alRR S thebhidga BdsHhet F84 nM
agenttmzly e dvafent catingroneoseveiEl.cfat abue tRentiorecy the
structuiabmosifications:B5atibe desmibd Bhbaganitarmudlatienalse treludesr
formujations.afs comPaURdSWHIFRMIg comialaR LS ALIVR,Othe effective
several L TB4 agents or an LTB4 agent agg one or se era} g{ulall or less
actlveplsomer%zo‘ﬁc fhie LTB4 agen %V@lﬂb 676613/2%%' éffiP f 08%%6‘27%1
to (po%?ti‘ﬂ‘ﬁa?? swﬁeépdll%piwaﬁm?gjpunt of agent necessary to obtain the
desired concentrations in bloed can be determined by pharmacokinetic studies, as
25 described in Marleau et al., J. Immunol. 150: 206, 1993, and Marieau et al, Br. 1.
Pharmacol. 112: 654, 1994,
pH
The expression "alkaline pH" Is intended to include an alkaline pH
between 7.1 and 14 which is effective at stabilizing the LTB,; agent in an aqueous
30 or organic selutions or in solid or freeze-dried formulation of the present
invention. Preferred alkaline pH ranges are between 8.2 and 14, especially
batween B.5 and 12.5, such as between 8.5 and 11.5, most preferably between
8.5 and 11.5, such as about 8.5, 9.6, 9.7, 9.8, 9.9, 10.0, 10.1, 10.2, 10.3, 10.4,
’ 10.5, 10.6, 10.7, 10.8, 10.9, 11,0, 11.1, 31.2, 11.3, 11.4, or 11.5, In another
35  preferred embodiment, the preferred alkaline pH ranges between 8.5 and 9.5,
between 9.0 and 10.0, between 9.5 and 10.5, or between 10,0 and 11.5,



Infections The infections which may be treated with the LTB, agent, in
accordance with the invention, are infections caused by human and/or
animal 5 microbial pathogens. Furthermore, prevention or prophylaxis of
wfagtiersand stimulation of neutrophil function with the LTR4-fasmsiations:
or compositions of the invention argicontemplated by the inventors. The
expression "human and/or animal microbial pathogens" is intended to
include, without limitation, DNA and RNA viruses in general and 10
Retroviridae, badteriaxfasgioand pdirasitestiBoserRangéy Fided to inciude an
therapewutioalyieffe giherampaitrbpf He-btBeagepkioderadninistespdwih
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6, PEFFBCGRSIWES10.1, 10.2, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8, 10.9,

11.0,11.1,11.2,11.3, 11.4, or 11.5. In another 35 preferred embodiment,

the preferred alkaline pH ranges between 8.5 and 9.5,
: Pharmaceutically acceptable carflers

The expression "pharmaceutically acceptable carvier” is intended to include

any carrier, such as any agueous carrier, suitable for physiological and

25 pharmaceutical usage. Such carrier is selected from the group consisting of water,
buffered salt solutions, such as phosphate buffered saline {(PB3), or sodium
chloride solutions buffered with agents such as Tris, glycine or other aminec acids,
in particular basic amino acids, agueous solution containing alcohol, such as
ethanol, propylenglycol, propanediol, alycerol, or mannitol, as well as sugar

3G solutions, such as giucose or lactose solutions, or a mixture of the various
solvents mentioned, Furthermore, the expression “pharmaceutically acceptabie
carrier” may include inert diluents or fillers, such as sucrose, sorbitol, sugar,
mannitcl, microcrystalline celluiose, starches including potato starch, calcium
carbonate, sodium chloride, lactose, calcium phosphate, calcium sulfate or sodium

35 phosphate; granulating and disintegrating agents, for example, celiulose

derivatives including microcrystalline cellulose, starches including potato starch,



between 9.0 and 10.0, between 9.5 and 10.5, or between 10.0 and 11.5.
WO 2006/032977 PCT/IB2005/002781 11 The expression "alkaline
reacting carrier” is intended to include an otherwise inert,
wiehaaeewically acceptable substance (or substances), whigh /aRaies7s1
an alkaline "micro-pH" between 8.21and 14, especially between 8.5 and
12.5, such as between 8.5 and 11.5, most preferably between 9.5 and
11.5, such 5 as about 9.5, 9.6, 9.7, 9.8, 9.9, 10.0, 10.1, 10.2, 10.3, 10.4,
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d
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glucosposdactase saliions. i@ anatixiure el g various solvents
mentioned. Furthermore, the expression "pharmaceutically acceptable

carrier" may include in_er%diluents or fiIIer;, uch as sucrose, sorbitol,
sugar Any suitable type or mode of administration may be employed for

25 providing a mammal, especially a human with an effective dosage of a LTB, agent
formutation of the present invention. For example, oral, parenteral,
intraduodenal, intrajejunat and fopical may be employed, Dosage forms include
tablets, capsules, powders, solutions, dispersions, suspensions, creams, eintments
and aerosois.

30 For parenteral, for example, subcutaneous or intravenous, or topical
administration, the formulation of the present invention is converted into a
solution, gel or emulsion, if desired, using the pharmaceutical substances
customary for this purpose, such as solubilizers, thickening agents, emulsifiers,
agents for tonicity, preservatives or other auxiliaries.

35 The topical vehicles used in pharmacy are agueous solutions which
are, for example, buffer systems or isotonic or hypertonic mixtures of water and

solvents which are miscible with water, such as, for example, atcohels or aryl



mannitol, microcrystalline cellulose, starches including potato starch,
calcium carbonate, sodium chloride, lactose, calcium phosphate, calcium
sulfate or sodium 35 phosphate; granulating and disintegrating agents, for

woaRleweellulose derivatives including microcrystalline ceflglgseesno2781
starches including potato starch, W@ 2006/032977 PCT/1B2005/002781
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25  administered or ready to be modified by the addition of a suitable diluent.

For modification of the product in the form of solution in accordance
with the present invention one may employ a sterile diluent, which may contain
materials generally recognized for approximating physiological conditions. In this
manner, the steriie diluent may contain salts and/or buffering agents to achieve a

30  physiologically acceptable tonicity and pH, such as sodium chloride, phosphate
and/or other substances which are physioclogically acceptable and/or safe for use.

When used as an aqueous solution, the pharmaceutical composition
will for the most part contain many of the same substances described above for
the reconstitution of a solvent-free product. When used in solution in an organic

35  solvent, a small volume of the solution containing the fatty acid (LTB, agent) will
be diluted with an aqueous solution that will contain many of the same substances
described above for the reconstitution of a solvent-free product. The



30 For parenteral, for example, subcutaneous or intravenous, or topical
administration, the formulation of the present invention is converted into a
solution, gef or emulsion, if desired, using the pharmaceutical substances

werslamadysfor this purpose, such as solubilizers, thickening g@etSeas/o02781
emulsifiers, agents for tonicity, preservatives or other auxiliaries. 35 The

topical vehicles used in pharmacy are aqueous solutions which are, for
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and dissolve rapidly in neutral to alkaline media. The enteric coated dosage form is

preferably characterized in the following way. Cores containing the LTB, agent mixed

25 with aikaline reacting compounds or a salt of the LTB, agent optionally mixed with an
atkaline reacting compound are coated with two or more layers, in which the first
tayer/layers is/are soluble in water or rapidly disintegrating in water and consist(s) of
non-acidic, otherwise inert pharmaceutically acceptable substances. This/these first
layer/iayers separates/separate the alkaline reacting core material from the outer

30 layer, which is an enteric coating. The final, enteric coated dosage form is treated in a
suitable way to reduce the water content to a very low level in order to obtain a good

stability of the dosage form during long-term storage.

Cores

35 The LTH, agent is mixed with inert, preferably water soluble,
conventional pharmaceutical constituents to obtain the prefeired concentration of
the active compeund in the final mixture and with an alkaline reacting, otherwise
inert, pharmaceutically acceptable substance {or substances), which creates a



25 administered or ready to be modified by the addition of a suitable
diluent. For modification of the product in the form of solution in
accordance with the present invention one may employ a sterile diluent,
wihiglmay-contain materials generally recognized for apprexiiating e 7st
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brobenetteogipiridameievesidfidrate. Where the subject LTB, agent is
to be administered to a host as an 10 anti-infectious agent, the agent may
be admiisteredydor example, orally, intraarterially, intravenously,
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with %5@5{@&5 chosen from a group of compounds usually used in antacid
formulations such as, for instance, magnesium oxide, hydroxide or carbonate,
aluminivm or calclum hydroxide, carbonate or silicate; composite
aluminivm/magnesium compounds such as, for instance A3;05.6MgQ C0,.12H,0,
30 {MggALa{OH);5C05,4H,0), MgO.A1;05.25i0,.nH,0, wherein n not is an integer and
less than 2 or similar compounds; or other pharmaceutically acceptable pH-
buffering substances such as, for instance the sodium, potassium, calcum,
magnesium and aluminium salts of phosphoric, citric or other suitable, weak,
inorganic or organic acids.
35
The separating layer consists of one or more water soluble inert
layers, optionally containing pH-buffering substances.



reacting gastric juice in order to reach the small intestine without
degradation. The enteric coated preparations are resistant to dissolution in
acid media and dissolve rapidly in neutral to alkaline media. The enteric

wePaiRd desage formis preferably characterized in the followghWaNseez7s1
Cores containing the LTB4 agent mixed 25 with alkaline reacting

compounds or a salt of the LTB4 agent optionally mixed with an alkaline
reacting compound are coated with two or more layers, in which the first
layer/layers is/areessRitsEna Watés) orTapiatyldisistEgrerng inaliterrand
consist{s} ofbynamaeidicsiathenyisednert phar meieeticaly acseptabie
substainces thisitaesedfiistqlayes/layess sapataies/separatenihaalaline
reacting; Gote . material fﬁ%‘rg@“%%@eﬁ@r%)és&awmg*&ﬂ§s@£‘ &%ﬁgl%oatmg-

Lhe final, enteric, Oaactcee t%?esav%‘%eforrﬂb' treated n an%Q'or DG WaY 9 s (Bed for
reduce the water COI’] en fo a ver eve In order to obtain a

stabififf 513 F8RUGEYE M Guint féﬁtart%erﬁ?%?dr%‘ééEtEVé?%e abgeD he LTB4
agertRERBRAWRA H Ry Bretet Rl Weter-soemess tinide At A methy!
pharpatidesstivahchpotiteerite g obtéiieshe i e corite atrativinafathe
active egimpotinrg hutherfinabsmisdunecaind with afealiialine keactimg; pm, for

10therwises jpat-pharsnaceutically,acceptable substance (or substances),
which creates a WO 2006/032977 PCT/1B2005/002781 15 "micro-pH" as

defined above, lec}gn wate sbggsor gd to ttfkl]% Joiartlcl §t. mixtuge or

case o s another m ?yé
when water is a n sma amounts to the mixt UI’ Su stances

can B&’f&%&%Hya%bﬁrg}“gﬁwéﬁ%ﬁ%%éﬁ 48 fRELSanRY 'b%‘t‘%ﬁsgﬁﬁﬁab"e
calcitRPRYRE e U 25mer ARARTATIAY 8BNS ot BHUSPIORE ScrICBSIBIRT'S
1acid ceimceSsatidion ethépgaitabitingcakiinerdanic i orgamitraciels,
substances sfqimatycesediinaniatid, prepasatonssoch astalupitium,
calCigin,anch MAISSILRLBYHOXIKeS IRRERESILMRYUE Qh2MPRSItEss
su b%C?%ﬁP%}o% JEMg &&%&%%4%9@@&%(9531&%93
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ishydroxymethylaminomethane or other similar, pharmaceutically
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for ftﬂihgrn@ﬂ@fe&sﬁi%nﬁﬁﬁeﬁ‘@iﬁg)@yﬂérs. As enteric coating polymaers can be

25 used, for example, cellulose acetate phihalate, hydroxypropyl methylcelutose
phthalate, polyvinyl acetate phthalate, co-polymerized methacrylic
acid/methacrylic acid methy! esters such as, for instance, compounds known
under the trade name Eudraght® L 12,5 or Eudragit® L 100, {R&hm Pharma) or
similar compounds used to obtain enteric coatings.

30

The enteric coating can also be applied using water-based polymer

dispersions, e.g. Aquateric (FMC Corporation), Fudragit® L 100-55 (Réhm
Pharma), Coating CE 5142 (BASF). The enteric coating layer can optionally
contain a pharmaceutically acceptabie plasticizer such as, for instance, cetanol,

35 triacetin, citric acid esters such as, for instance, those known under the trade
name Citroflex® (Pfizer) phthalic acid esters, dibutyl succinate or similar

plasticizers.



The alkaline reacting cores containing an LTB4 agent must be separated
from the enteric coating polymer(s) containing free carboxyl groups, 20
which otherwise causes degradation of the LTB4 agent during the coating

wly 9GRS @k-during storage. The subcoating layer, (the separptipgdayes27s:
also serves as a pH-buffering zonain which hydrogen ions diffusing from

the outside in towards the alkaline core can react with hydroxyl ions
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Fonvemab it ditrabic stvdres firsthaioadatingigblution. The material for
the separating layer is chosen among the 5 pharmaceutically acceptable,
water soluble, inert compounds or polymers used for film-coating
applu%ﬁ@%%ﬁ%ﬁ%s for instance sugar, polyethylene glycol,
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efePAb HOPTALSIETY A I FoF 16 TABILRE S1B1GT ARt osthe /o

pm. |RIEREEALE deraRerd ish GRTeTeRtEHBIdMEtalpIF thEhcGuiing edinibes:

perfoamadbib\eitherdrycoatingtechpiques Firstia tatlet\dontaingnguthe aeithxy

|abi|egroups and amino groups. Arrangement of these groups in aminopolycarboxylic
acids, hydroxypolycarboxylic acids, hydroxyaminocarboxylic acids, and the ke

25 resuit in moleties which behave as excellent chelators. These include
aminopeiycarboxylic acids such as, for example, ethylenadiaminetetraacetic acid
(EDTA), diethylenetriamine pentaacetic acid (DTPA), nitrilotriacetic acid (NTA), N-
2-acetamido-2-iminodiacetic acid {ADA), bis(aminoethyDalycolether, N,N,N',N'-
tetraacetic acid (EGTA), trans-dlaminocyclohexane tetraacetic acid (DCTA),

3C glutamic acid, and aspartic acid; and hydroxyaminocarboxyiic acids, such as, for
example, N-hydroxyethyliminodiacetic acid (HIMDA)}, N,N-bis-hydroxyethylglycine
(bicine) and N~(trishydroxymethylmethyhglycine (tricine); and N~substituted
glycines such as glycylglycine, Other candidate chelators include 2-{2-amino-2-
oxocthyl)aminoethane sulfonic acid (BES). All the foregoing also inciude the salts

35  of carboxyl or other acidic functionalities.

Examples of such salts include salts formed with sodium, potassium,

and other weakly bound metal ions; the nature of the salt and the number of



compound is compressed as described above. Around this tablet another
layer is 15 compressed using a suitable tableting machine. The outer,
separating layer, consists of pharmaceutically acceptable, in water
wePR L0 water rapidly disintegrating tablet excipients. Thersap@adiigs;
layer has a thickness of not less than 1 mm. Ordinary plasticizers,
pigments, titanium dioxide talc and other additives may also be included
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20 pH at which determination is made Is significant, since the various carboxylic acid

ere

groups contained in the chelator bind more strongly to the sequestered ion when
they are negatively charged.

Particularty useful in the Invention are chelators with log-beta values
for copper ion (as determined at the pH of the proposed formulation) of about 7 or

25 more; more preferred are those with values of 10 or more; and most preferred
are those with log-beta values at the pH of use of 15 or more. Thus, for example,
tricine, bicine, ADA and HIMDA are preferred, as these are fairly strong; even
more preferred are NTA, DTPA, and EDTA. Among the most preferred chelators for
use in the invention are EDTA and DTPA.

30 A targe number of chelating agents is known in the art, and a
candidate chelator can readily be evaluated by determination of its log-beta value
with respect to copper ion at the intended pH of use and, provided it has
pharmaceutically acceptable properties which permit its use in compositions to be
administered to the patienis, can be evaluated cenveniehtiy for use in the

35 invention method and in the invention compaositions.

Solubilities in water shouid also be considered, though the various

chelators may be present in different amounts, depending on the nature of the



with an alkaline reacting compound. The cores are coated with a water
soluble or 10 in water rapidly disintegrating coating, optionally containing a
pH-buffering substance, which separates the alkaline cores from the

weElis $Rating. The sub- coated dosage form is finally coateg-with@8mo2731
enteric coating rendering the dosages form insoluble in acid media, but

rapidly disintegrating/dissolving in neutral to alkaline media such as, for
instance the liquids present in the proximal part of the 15 small intestine,
the site"whides dliskelgtion!igiovanted. Chelating agent The expression
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functlona suc s I

xamp eso ts include salts formed with sodium,
potas¥iihit &f¥Gther weakly bound metal ions; the nature of the salt and
#e number of WO 2006/032977 PCT/IB20051002781 18 charges to be
neutralized will depend on the number of carboxyl groups present and the
pH atEX¥AMRYERL stabilizing chelator is supplied. As is understood in the art,
chelating agents have varying strengths with which particular target ions
are b&aeiials 2rsh@eiodeavy metal ions are

LTB, (acid form) was obtained from Cascade Biochem (U.K.} in soiutic;n in

ethanol/water, 95/5. The purity level of this starting material was about 98.5%

25 {x0.3%) as assessed by reverse phase HPLC, The ethanolic LTB, solution was
neutralized with an equivalent of sodium hydrox{ée to obtain LTB, sodium (Na)
salt. The ethanolic solution of LTB, Na salt was evaporated to dryness under
reduced pressure using a rotoevaporator and a water bath (30°C), until an oily
residue is obtained. The residue was rediscived in Dulbeccos” phosphate buffered

3¢  saline {DPBS) at pH 7.4 containing or not, 0.01% ethylenediaminetetraacetic acid
(EDTA) to obtain a final concentration of 5Smg LTB,/mi. Sofutions were dispensed
in 2mi type I borosilicate glass vials which were then sealed under argon using
Teflon-lined rubber stoppers and aluminium caps. The samples were stored in the
dark at 2545°C until analysis at the indicated time points. Analysis of LTB,

35  solutions was carried out by reverse phase HPLC using a C18, by particle, 4.7X250

mm column (Nucleosil) and methanol/acetronitrile gradient elution; detection of



S bound more strongly than their similarly charged lower molecular weight
counterparts. For example, Cu" is uniformly chelated more strongly than
Ca +2, accounting for the ability, in some instances, to use calcium salts
wef Ihe shakators supplied. In order to assess relative strengiythgstakilityk:
constant with respect to copper ioreat the pH of the formulation is used
herein as an arbitrary standard for 10 comparison of chelators. These
stability constants are, of course, pH dependent. They are readily
availabRe rrdneliteiéte reasarvifeane efdivd frsesahitie U sSPeskrirphpropeter
at al. atBufig¢s for pH and Metal lon Control" Chapman & Hall, London,
N.Y., (1974), and, in particular, in International Union of Pure & Applied
ChenkigtHiEs" Stability Constants”, suppl 1 (1971) Alden press, Oxford.
Using the 1avalurs forgiakilityef thadouwtZrepmplaxesiand & thege

rElerences, A% AMASNE- O AR SNENOI, ALt AP CANREL 7 goys o

classi |cat|ons of chelator stren eta' va u s are u

ed, thes
are tHEREAVE GG APRHAT BP %éyd%’eéé?gf%% nsfant P the? coar'"rﬁaﬁlgﬁer 14
The Higtfepithe vafid ofibtbtchErefiéatheoiiont at 5fﬁé/ B SBRTaNGH
betweet thettppatien anththachelakncpdatiety:p0f douine, che@8geHaat! had

which determination: is smadedis %i%ruﬁ@a@b siRcenthey var euscarboxyic
%:Id ﬁ_{ oue%ve \{] tﬂ%@?&d%&&c?éﬁ? l@é% 1@9{5 % ‘?RQJP@%%EQ%W stows down

sequest@r when they are neg atlve c arged. Particularly useful in
the |n‘i‘il?rﬂﬁ?ﬁaﬁ?é‘%h%f&ﬂﬂ%"ﬁﬁtﬁoﬂf%f’g ﬂgé' - copper ion (as
determined at the pH of the proposed formulation) of about 7 or 25 more;
more preferred are those with values of 10 or more; and most preferred
are theskMELE Bg-beta values at the pH of use of 15 or more. Thus, for
example, tricine, bicine, ADA and HIMDA are preferred, as these are

fairly ﬁi@ﬁ@-@l@hﬂlﬁi@?@ﬁpreferred are NTA, DTPA, and EDTA. Among the

most preferr@%@ﬁ?&@f&rﬁxﬂr\é@@fm&h%aw@@BQ&%@QM@H@H{BA 30
A largs mher el B%?&agpo%a@a%ngaassig@%vnq 0.k 8tk ﬁgﬂrgi,f%ngﬁagﬁ
chela or Car reacfﬂy valuated by determinatioft of its log-beta value

with r8SHSRERS Yoplar oy SEHeEs; me@i‘?aa&t&ﬁh&f"@séa&nah 5&5?}8%%1 THge
pharmaetitiestly aeeeptissie pro pekiae nedchipenait ishgde ipprity fevel of
compeositens-imhbe strinistered tovthe patienteicamiesevalolatedution of LTB,

senvapeniviar dsedrtbe dadrusntienmathoshand iasthe-iRvantifed. the
compositions, Solubilities in water, éhg%ﬁi&'sgd?%%g@%@gﬁ%ﬁ%%& &n

various cﬁe lators m erent amounts ending on the

resentl ]
Pt & BRI GORHT 209 BT S SC0SRIGS D 01015k EDTA I order fo

obtain an isotonic solution of LTB, Na salt at 25mg/ml. LTBy Na salt solution at
0.1mg/ml was obtained by ditution of the 25mg/md solution with an isotonic 30mM

25  sodium phosphate buffered saline, pH 7.5 containing 0.01% EDTA. Aliguots of the
solutions were dispensed in 2ml type [ glass vials as described in Example 1, and
stored under air, in the darl, at 40:5°C. LTB, and impurities were analyzed at the
indicated times by reverse phase HPLC using UV detection at 270nm.

Results

30 Figure 2 shows the resuits of a forced degradation study {40°C) of aqueous
isotonic pH 7.5 seiutéons of LTB, Na salt at concentrations of 0.1 and 25mg/mil.
The data clearly demonstrate that the 25mg/mi solution of LTB, Na salt is much
less stable than the LTB, Na salt solution at 0.1mg/md, indicating an inverse
relationship between stability and concentration in LTB, Na salt solutions. The



19 remainder of the formulation. While the chelating agent is present in
stabilizing amounts, the percent chelating agent total weight can be of
from about 0.001% to about 1.0% percent (weight/weight) of the overall
wioHRdlatar; Preferably, the percent 5 chelating agent total weighdisus002751
present in amounts of from about 0201% to about 0.1% percent
(weight/weight). These values refer to final reconstituted product for
pharmaceutical indications. If the formulation is lyophilized, the percent
chelatigjiigehtin-Tite YrpehrelvHay Beldy mighnad g 20 o dtitan .
Theretonseoinetoyfommntheabelatislgagent can be present in amounts of
about 10 0.01% to about 40% total weight, preferably about 1.0% to about

30%. %é onﬁeog skill in the art would recognize, the percentage of the

chel in the formulation varies depending upon the particular

bulqu’gaggg@ta%q_qe@]g gmulate the active compound. Clearly, the higher

the levels of problematic metal ions present in the bulking agent or

dtherwise irtthieeorispessiidi Bendatfigfhepitiiena veld 4 SooreHEERY tebdiraw/ ™

It is aisnpieHaatteycusingihredeshniqaestdestribeshdagnetaleldwg toM glycine

deterqing optimal seneentations ptihe shelatinoaasmi dhe BEESER by

mveng n will be or qlu¥ df" éo d Qg/ir Sfeeérg;(g to, 1 foILowmg
el

o
examp es Wth?’] are |ven to ate’the nvention rat er an to let its

scop@paf?@%&mﬂ% PR AR BTG RETATS LT B (Al Lo lAsSolutions
thtainetefriiapeGaddadeBigth Emstoraay imdslaifoi i ecihnml Avaterargbrg5°C
The purityrevelniibis stamting maiesinbrasnaleidt@8:50/B 4350 3kk) as
asse%%ggnggdr%vg@ﬁnggqse HPLC. The ethanolic LTBq solution was
neutralized with an equivalent of sodium hydroxide to obtain LTBqg sodium
(Na) gl ;Lhe ethanolic solution of LTBq Na salt was evaporated to

dryness under reduced pressure using a rotoevaporator and a water bath
(30C), until BEWH? FEsituERVEBIENBa THRY EdEAvaa rOdSERIE]IGHTB: Na
Dulbectosiphosphate hyfienedsa0 walnex{RP B3 )rat pHsded opntairidgees

not, QL% eihyenediaminelatrpanatic-aaicki(EPHA LI aRtIME ERdising
CO”C%FF%“C}“ &‘;n?nré‘%;#mﬂ%@' LD Y ﬁre ?8%&?99@ 17 g0 P& 20°c,

borosilicate glass vials which were then sealed under ar%}ﬂn usin

TefloMia A S S BT A ADL = ib AP R ppendent

storednifictiged degradation studies (storage at 40°C) increasing the pH of LTB, Na salt
20  solutions also resulted in a dramatic improvement of LTB, Na salt solution stability

{data not shown).

EXAMPLE 4

Ma}:erials and methods

25 Agueous isotonic LTB, Na salt solutions at the concentration of 17.5pg/mi
were obtained by dilution in phosphate buffered saline (3mM sodium phosphate
buffer, pH 7.5, 8.5, 9.5 and 10.5) containing 0.01% EDTA of an LTB4 Na sait
solution at 25mg/mi (Example 2). Solutions of LTB, Na salt at 17.5pg/ml of the 4
different pH were dispensed in 2ml vials for storage under air, in the dark at 4+4°C

30 or 20+5°C for 15 months prior to reverse phase HPLC analysis of LT8, and

impurities, as described in Example 1.



dark at 255C until analysis at the indicated time points. Analysis of LTBq
35 solutions was carried out by reverse phase HPLC using a C18, 5p
particle, 4.7X250 mm column (Nucleosil) and methanol/acetronitrile

waglienighation; detection of WO 2006/032977 PCT/IB200540Q448hs482781
LTB4 and impurities was performeapn line using an HPLC UV

spectrophotometer at 270nm. Results As shown in Figure 1, the aqueous
LTB4 Na salt solutions at 5mg/ml 5 containing no EDTA already showed
an indteaged level of impurities after 7 days of storage at 25C, and the

mpurty level sachel 35 3.0l LA ealara gltr 14, St storage .

In contrast, th% Na salt so UtIOnS at ml containin

showé&d trﬁﬁ"‘r‘?&?’é%n%@&f%’é’é’?ﬁ&ﬂ'ﬂf&&ﬁ%p ‘16"3%%%@ SFPSlBPage-Hishagen by the
impurigdteee ot 2[99 HItES BI6 Afe PH O RGR 98 e ST starapesaliPsC,

16 respaalively-filrteselaimeleady demoasisatethatisERT A dnagnaticalynuch
slows, down, the dagadadion of atenusSRULIANGAS LIBANARSA e
EXAMPLE tll\/ltgallt0 rq? aﬂd mgn p m,Atsoluetl of LT@4§C|&L@M%E
the con@en Faton o 5m |n et anol?watg rom

Bioch&#F 'Ry '\’R/%‘ﬁ@&trﬁﬁ%ﬁ?\ﬁﬁf? é?\atetaﬁlﬁlk@m’%? §B&rhAT AValasiod s

to gervérate theclNadbwith Ths Smptiigahdierialt istdm mkperrierd 7.5ug/mi,
describetkiRepaanplese throughy ofMed & putitydame bofuRt8%6 { A dk)=age of
assesseddy Leverse phase HPLC. The ethanolic solution of LTB4 20 Na

salt was evaporated (see Example 1) until an oily residue is obtained. The
residue was then redissolved in a phosphate buffered sodium chloride
solutiGAMBLESS (30mM sodium phosphate, pH 7.5) containing 0.01%

EDTA in order to obtain an isotonic solution of LTB4 Na salt at 25mg/ml.
LTB4 ¥R dadifisiigts0. 1mg/ml was obtained by dilution of the

25mg/ml solutigsbudiBotihis otenica3m Mbidbose divmephasphaiaduiferednc
@“nezmg%ﬁ: fmgyﬁgeob%gpeﬁ@%e/(\imwgm &9%@%%@@%—1 9.5)

ispensedin 2m ass VIaS as describ m
Oy PRS2 Vals = Sosslbadin AR A e
at the HTERBANSRRAEE 8] Pu e hrs T a%hﬁgow él“é?eéi‘?o‘f?% Example
270nm) Resultss30 Figuke 228lr0\WS dnd PeSultsvofad for cediftegradation
study £48¥e)OftRAMORUS dispensed in 2mi vials for storage under air in the dark at
20 40+5°C for 5 months prior to reverse phase HPLC anaiysis of LTB, and impurities

as described in Example 1.

Resuits

In this experiment, a solution of LTB, Na salt at 35ug/mi, pH 7.5,

containing 10mM glycine and stored for 5 months at 40°C showed a level of

25  impurities of 20% {data not shown). Figure 5 shows that the same LTB, Na salt
solution at 35pg/ml, but at pH 9.5 was more stable as indicated by the lower level
of impurities measured (6.5%), and clearly demoenstrates that the concentration
of the glycine buffer ranging from 0.01mM to 10mM had little impact on the
stability of the LTB, Na salt solutions. A very similar observation was done with

30 solutions of LTB, Na salt at 350ug/mi, pH 9.5, stored for 5 months at 40°C, at the
same 4 different concentrations of glycine,



isotonic pH 7.5 solutions of LTB4 Na salt at concentrations of 0.1 and
25mg/ml. The data clearly demonstrate that the 25mg/ml solution of LTB4
Na salt is much less stable than the LTB, Na salt solution at 0.1mg/ml,
wihdisalreran inverse relationship between stability and congeptigdiRguit 7s1
LTB4 Na salt solutions. The WO 2066/032977 PCT/IB2005/002781 21
stability of an LTB, Na salt solution at 0.01mg/ml was similar to that of the
solution at 0.1mg/m) (data not shown). EXAMPLE 3 Materials and
methB4&8Md@ous isotonic LTB, Na salt solutions at the concentration of
1.75mg/ml in phosphate/glycine buffered saline (3 mM sodium phosphate
and PERHRNAISIRMEISHIMEr pH 7.5, 8.5, 9.5 and 10.5) containing 0.01%
EDTA were qhiainedhyndiluom ot aneim sottiepRErFRANG saliy/mi in

(see E@B&PA%%Wéﬂéé@%u@&d%‘rﬂm%ﬁm%B%@!gLY&\%? ng %%J ne

containing 0.01% EDTA. Solutions 10 were dispensed vials or
Stora§RHHHER 8 Ti°thR Gk a e sh a6 507 8 Eﬁ?fﬂﬂ‘? priffpgite! was
rever3adgsAase HPIUERAAN/EIS G TBEEE nTpafifigsiasrdrederisearae a solid
Examplaiie ResutisoFigese) 3weieamlyshiony s thatinoreasiog thedpkt of the
aquegusdaotonie-FB4Nayhe. salkpalwians ?&@M%H}q{@rﬂgﬁ%ﬂﬁn albumine
stablé s‘lf ISTI%14 seen Sby me redHI d |§V%§38f im, ur|t| detec ed b

Emital g, o esol mns 1\.10 the
HPLC analy SIS of e samples. Thlss b| s{wg ecto a P
]

tre4d §%\"F§6‘i[ﬂ?6’ﬁs°@xﬂé§%‘6‘é8ﬂ?é& YFEodte |Fu§|8ét?n@ that
the stediiting @W@c‘ﬂ@?%ﬁ@hﬁ@ﬂﬂﬁ@ﬁdﬁéﬁﬁém@@r@ duplperenridn The vials
forceddtlegradatiemstidies staiagenat e inicreasinohe pldrofdaEB4Na
salt 2Q.sqlytians alemprsuliss itha W@é@&@r\é%meek@%?%d\{ﬂé%fm at
SO'U“%LEEébA&‘/ (Pthtr%Bi shown). BX Wer%%a% :‘h"é!ateé igls al aafnnf?ﬁ 1295

ueous Isotonic saﬁ’t solutions e concentration o
&57 53@%‘}8%@%&%@8 B‘?%Wﬁﬁdﬁ‘ﬁ? PHYSP RS fERsaS A Smna!
sodiubiphésptinteidiaffert FRLE/611 8. 5B0B AintbE0tEF comtaimn @ al194 by
EDTA®RAR bhB4 Ma sall selvtien mt2amgiml. (Example 2). Solutions of
LTB4 Na salt at 17.5pg/ml of the 4 different pH were dispensed in 2m1
vials #fE8lisrage under air, in the dark at 44C

Figure 6 shows that a freeze-dried LTB, Na salt solution at 35ug/mi, pH

20 7.5, immediately redisolved in water after freeze-drying (time 0) shows z level of
impurities of 2.9%, and that identical freeze-dried samples stored 1.5 and 4.5
months at 48°C show leveis of impurities of 22.7% and 51.3%, respectively.
Figure 6 also shows that addition of HSA to a LTB, Na sait solution {pH 7.5) prior
to freeze-drying results in a nearly 50% decrease in the tevel of impurities after

25 1.5 months of storage. Figure 6 aiso clearly shows that elevation of pH from 7.5 to
9.5 in LTB, solutions prior to freeze-drying results in a striking decrease in the
tevel of impurities as observed both after 1.5 months of storage (in the presence
of HSA) or after 4.5 months of storage. These data clearty demonstrate that
alkaline pH also enhances the stability of LTB4 Na salt in solid form, i.e. after

30  freeze-drying in the presence of mannitol and in the presence or absence of HSA.

EXAMPLE 7

Materials and methods



30 or 205C for 15 months prior to reverse phase HPLC analysis of LTB4
and impurities, as described in Example 1. WO 2006/032977
PCT/1B2005/002781 22 Results Figure 4 clearly shows that increasing

wibSobbh phagueous isotonic LTB, Na salt solutions at 17.5pg/sisilsisy-s1
increases the stability of LTB, as segn by the reduced level of impurities

detected by HPLC analysis of the samples. This 5 stabilizing effect of
alkaline pH on LTB, Na salt solutions at 17.5pg/ml was much more
evidém e 260G skvdetiat 4C| The(sarm®sol ygahy shtvwethierytittieed from the

degradation gkl [Biatersliiaeanihe ofstenage. Jinesodaiardegaiheiwith
the g@ﬁ%%%ﬁ%&%&%ﬂ%ﬁ@% toahihe ém'&@%sﬁﬁ%ﬂhmnc

alkaline pH is clearlyo served with Na salt solutions at 1.75

m
P PSE RID S M rar i e, BT Stae Sy Aeies
BH Gl RBYaIeat AR A BT oS SAEEBHE! 5P E TRIUEEARMSLESS at the
Matetiatsrarmdionethd dsddgQeogsnisotefizsLTtB HNas#l tebalot omsvatizthe pH

concet adin.af Srianthc5vRR0ReEM IR PhesRNate Riiferedsaling(3miMhe
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concentrations of g C|ne from O mM Were obtained
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1p TR Ner séltatB5danta850P ¢ Aldkd the 4 faiffetaptrgionier Ebrroeniratitng

wererdispansedsinf2mi viaks fopstiocage dndebairmnetendark.at 20 405C

for 5 months prior to reverse phase HPLC analysis of LTB4 and impurities

as described in Example 1. Results In this experiment, a solution of LTB,

Na s&dseita5pg/ml, pH 7.5, containing 10mM glycine and stored for 5

mon{hs @&%&%&ﬁQQW?&&&eye@rQJa%émw%@%t% 39%5@96@,@%9@%@

Figure 5 shows th a salt solution at 35p 19

195 \XPa{E”?n%rbTEfa%?eS%E ?ﬁ&.ggf%c‘f% C?ﬁée [BWEPTEVEF 81D hnft‘%“re 75k
mea8tieas(ef SR earf éﬁ&liﬁeéﬁﬁaﬁéﬁﬁf@é“i‘hﬁ*ﬁﬁ%"&@h@é}w&ﬁ% ?t/fhe
glycisgubuffer eangiagnii chroelarivb il GratdhEonlittiEBinpadeieatthe) with a

stabilieafrthepLifiiéd Nensak.salutionsrA venySinilar-abservatian. Wasre 7
dong ;@’gmf %&%@%N&ﬂﬁh% L B4 Nasaltal 3a0Reiml R Q- 2aS1Qreddars of

months at 40C
20 1.05 equwafent of sodium hydroxide, the stability of the resuiting ethanclic LTB,

Na salt solution under identical conditions is drastically improved with an impurity
lavel of only 5.4%. Similarly, the forced degradation study of the LTB, sodium salt
solution in 75/25 EtOH 10mM giycine pH 10.5, demonstrated that under alkaline
pH the sodium salt of T8, is strikingly more stable (impurity level of 3.8%) than

25  LTB,in its acid form in EtOH/water, 95/5. The same conclusions can be drawn for
solutions of LTB, (acid form) and LTB, sodium sait at a 10-fold lower concentration
(0.9 mg/mi), with an increased stability of the sodium salt of LTB, in 95/5
EtOH/water or 75/25 EtOH/10mM giycine pH 10.5 {impurity levels of 4.9 and
4,3% of AUC, respectively), over the acid form of LTB, in 95/5 EtOH water

30 {impurity level 62% of AUC), The impurity levels measured in the same 3
ethanolic formulations of LTB, at 9 and 0.9 mg/mi stored at -80°C for 17 months
varied from 2.8 to 3.7% of AUC (data not shown). Table 1 below displays the pH
values measured in the ethanolic formutations of LTB, stored for 17 months at -
80°C and 40°C. The data clearly demonstrate that enhanced stability do

35 correspond to higher pH of the formulations. Finally, figure 7 also shows that, in
analogy to the observations made with agueous solutions of LTB, Na salt, the



same 4 different concentrations of glycine. WO 2006/032977
PCT/182005/002751 23 EXAMPLE 6 Materials and methods Aqueous
isotonic LTB4 Na salt solutions at the concentration of 35pg/ml in

withasphadepuffered saline (3mM sodium phosphate buffer, pHras:eis32)s1
5 containing 0.01% EDTA were obtained as described in Example 5.
Mannitol was added to all solutions to the final concentration of 410 in
order to generate a solid residue (mannitol bread) containing LTB4 Na
salt arisAiPeEpBIseE ‘oY) exeiisient LforTredzd=thyingpirdtjeatiiable
free {delipidatech #ilmeain SSrumy albumitier: (f $78.Sigiasehemipatsnental
St-LowsiM) was added to some of the solutions to the 10 final
concentration of 1mg/ml prior to final pH adjustment (to 7.5 or 9.5).
Solutions were dispensed in 2ml vials, frozen at -20C and freeze-dried.
The vials containing the freeze-dried solutions (mannitol breads) were
then sealed as described in Example 1 (but under air instead of argon),
and stored in the dark at 405C. After 1.5 or 4.5 months, vials were
opened and the mannitol breads 15 (containing LTB4) were dissolved
using 1mi of water to regenerate the original LTB4 Na salt solutions at
35pg/ml. LTB4 and impurities were then analyzed by reverse phase
HPLC as described in Example 1, Results Figure 6 shows that a
freeze-dried LTB4 Na salt solution at 35pg/ml, pH 20 7.5, immediately
redisolved in water after freeze-drying (time 0) shows a level of impurities
of 2.9%, and that identical freeze-dried samples stored 1.5 and 4.5
months at 40C show levels of impurities of 22.7% and 51.3%,
respectively. Figure 6 also shows that addition of HSA to a LTB4 Na salt
solution (pH 7.5) prior to freeze-drying results in a nearly 50% decrease
in the level of impurities after 25 1.5 months of storage. Figure 6 also
clearly shows that elevation of pH from 7.5 to 9.5 in LTB4 solutions prior
to freeze-drying results in a striking decrease in the level of impurities as
observed both after 1.5 months of storage (in the presence of NSA) or
after 4.5 months of storage. These data clearly demonstrate that alkaline
pH also enhances the stability of LTB4 Na salt in solid form, i.e. after 30
freeze-drying in the presence of mannitol and in the presence or absence
of HSA. EXAMPLE 7



Materials and methods WO 2006/032977 PCT/IB2005/002781 24 The
ethanolic solution of LTB4 (acid form) (EtOH/water, 95/5) obtained from
the manufacturer (Cascade Biochem, UK) was diluted with EtOH/water,
wohtaszgenerate ethanolic solutions of LTB4 (acid form) at frangBd30e2781
mg/ml. Ethanolic solutions of the se&lium salt of LTB4 at 9 and 0.9 mg/ml
were obtained by adding 5 1.05 equivalent of sodium hydroxide. Solutions
of the sodium salt of LTB4 at the concentration of 9 and 0.9 mg/ml in
75/25 EtOH/IOmM glycine in water at pH 10.5 (sodium hxdroxide), were
obtai'ﬁ%'b‘*bfl:rﬁi?(ﬁ?@%“}é/BMrﬁ@?ﬂ?%ﬂﬁgﬁ@wﬁ%"%ﬁaﬁ% &4t of LTB4 at
12 and 1.2 mg/ml in EtOH/water, 95/5 with 1 volume of 40mM glycine
buffer at pH 10.5. Solutions were dispensed in 2m1 vials for storage 10 |

under-air.i t-80C-and-405C-for L/ -menths-prior-te reyerse

phase HPIRFHHIAYSR of L TB4 and imﬁﬁr?tii‘%‘s as desc E?(,«;mole 1
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degr&o’gﬁgﬂ"(ﬁ%”in nséagtdeteciable) with iacy{%vel of impurities of 18(?555 of
AUC Tefe& (EeeMRAE curve at 270nm). Figure 7 clearly shows that when

LTB&was trarsfonmedalito its sodium salkZ§4addition of 20 1.05 edu®alent
of sogiyyhydrexidessthe stahility of the resulting ethanolic LTB4 Na salt
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solutien-under-identical-conditionsis-drastically-improved-with-anzmmypurit
g 1, acid v a- el AL o g Uty

level %Ifdonﬂ 4 4%, ?m?larly, the forced degradation study of the LTB4

sodidmh®Sak FEBIHERIn 75/25/ EtOH 10mM glycine pH [10.5, demonstrated

that{uhelengdtkblnndivpHsdie sodium salt &-8TB4 is strikingly moreSstable
(impurityslevelosf/3£80) than 25 LTB4 in its acid form in EtOH/water, 95/5.

The W%@Ml“@dﬁiﬂ%ﬁ%gﬁ” b drawr foy spputions of 1T B4 (acit; )
and|LTB4 sg%iurig sa a 10-fold lower concentration; (0.9 mg/ml), with
an i érf‘ggé%d S atfiﬁf’v of the sodium salt of | TB4 in 95/5 FtOH/water.or

75/25 EtOH/10mM glycine pH 10.5 (impurity levels of 4.9 and 4.3% of
AUC irespestivelyluevengecasitditorm sfitTtBi incOGiTE t@ktosatenBdature pH

(impurity leyel62%. AL ALE) s hEdmRMtBEIaYsls, measured in the same 3
ethanolic formulations of LTB4 at 9 and 0.9 mg/ml stored at -80C for 17

months varied from 2.8 to 3.7% of AUC (data not shown). Table 1 below
disp|§)zg-lt|q@%measured after 17 months of storage at the indicated temperatures

10 * 10mM glycine/NaOH, pH 10.5

EXAMPLE 8

Materials and methods

15 LTB, and anelogs were obtained as ethanolic solutions, in acid form. LTB, was
from Cascade Biochem (UK), LTB; was obtained from Biomol (Piymeouth Meeting,
PA, USA) and all other compounds (LTBs, trifluoro-LTBa, 20-hydroxy-LTB,, and 5-
HETE) were obtained from Cayman Chemicals (Ann Arbor, MI, USA). Ethanolic
solutions of the sodium salt of the various LTB, agents {LTB. and analogs) were

20 obtained by adding 1 equivalent of sodium hydroxide. The ethanolic solutions of



values measured in the ethanolic formulations of LTB4 stored for 17
months at - 80C and 40C. The data clearly demonstrate that enhanced
stability do 35 correspond to higher pH of the formulations. Finally, figure

wobals/ehows that, in analogy to the observations made with@fueauSosz7s1
solutions of LTB4 Na salt, the WO 2006/032977 PCT/IB2005/002781 25

more concentrated (9 mg/ml) solution of LTB, in 95/5 EtOH/water is less
stable than the more diluted (0.9 mg/ml) solution of LTB, in the same

expeHinEPHBIMcTHoMi B L BPVWFERDBOBHIB2 PP REET A SOWSF 0P PeN @ sFeam of
TableifreAppare ntsioineegthanelicfoamudtions oBE TBAnFomhutatier: B80CHM)
el D b sl 1208 10 ar o
sa .. .n t { . N
75108 EOTIes D e AL TR g ey el

§.9 mgANESEal iR GBE'Y ES I G815 EioByRATEr WM sedithere
salt J0sPInsel iMoigd 7528 EOasemMmaer 51 vd8antedstir é813sthigrasix
Fishen&gieniific Acewaed prigsosizeCnnigiirefthe CORbinationreleaifotdess as
at rou.iepaRskalideHr RH was measured after 17 months of storage at

the indicated temperatures 10 3 10mM glycine/NaOH, pH 10.5 EXAMPLE

8 Materials and methods 15 LTB4 and analogs were obtained as ethanolic
splutiasiin acid form. LTB4 was from Cascade Biochem (UK), LTB5

was obtained from Biomol SP_Ig/moqth, Meeting )
In this experiment, the various soiutions of LTB, agents sodium salt at 35 pg/mi

showed an initiai (ty) impurity level varying from 2 to 15%, as shown in figure 8
{empty bars). Figure 8 shows that the impurity tevels in all LTB, agent solutions
stored for six months at 40°C at pH 7.5 increased significantly (grey bars). Figure
15 8 also shows that solutions of the same LTB, agents stored for six months at 40°C,
but at the higher pH of 8.5 are significantly more stable as demonstrated by the

lower impurity levels of all solutions (black bars).

EXAMPLE 9

20 Materials and methods

LTB, and analogs were obtained as ethanoiic solutions, in acid form. Enantio-LTB,
was from Cascade Biochem (UK), and ali other compounds {6-trans-LTB,, 12-epi-
LTB, and 6-trans-12-epi-LTB,) were obtained from Cayman Chemicals (Ann Arbor,
MI, USA}. Ethanolic solutions of the sodium sait of the various LTB, agents (LTB,

25 and analogs) were obtained by adding 1 equivalent of sodium hydroxide. The
ethanolic solutions of the sodium salt of the LTB, agents were evaporated to
dryness under a stream of nitrogen and redissolved at the concentration of ~ 35
pg/mi in phosphate {30 mM) buffered saline containing 10 mM glycine, 0.01%
EDTA adjusted to pH 7.5 or pH 9.5 with sodium hydroxide. Aliguots of the

30 solutions were taken for immediate analysis (ty) and the remaining solutions of
LTB, agent Na salt at 35 pg/mi were dispensed into 2 mi viais for storage under
air in the dark at 40+5°C for six months prior to reverse phase HPLC analysis of

the LTB, agents and impurities as described in example 1.



PA, USA) and all other compounds (LTB3, trifluoro-LTB4,
20-hydroxy-LTB4, and 5- HETE) were obtained from Cayman Chemicals
(Ann Arbor, MI, USA). Ethanolic solutions of the sodium salt of the

wRiakeskdB4 agents (LTB4 and analogs) were 20 obtained dyyradeingod27s1
equivalent of sodium hydroxide. Thesethanolic solutions of WO

2006/032977 PCT/1B2005/002751 27 the sodium salt of the LTB, agents
were evaporated to dryness under a stream of nitrogen and redissolved
at thieee8Hcentration of - 35 pg/ml in phosphate (30 mM) buffered saline
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showed an |n|t|§1 gfoe?l's'g? urity. veI Ve ﬁg from 2 to 15%, as shown in
g

flgureg gmpty ars ure” ﬁowst at the impurity levels in all LTB4
agent solutions stored for six months at 40C at pH 7.5 increased
significantly (grey bars). Figure 15 8 also shows that solutions of the same

19 TBE*HHEE d@red for six months at 40C, but at the higher pH of 9.5 are
significantly more stable as demonstrated by the lower impurity levels of
all sERIGHRAS BSFAEIEDRAS). EXAMPLE 9 20 Materials and methods LTB4

and anatagsoues . RN NS RIDaRONCSONRIRNS o 884d:ter Miochem (UK)
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to drygess H@ﬁ&@c’?‘iﬁ??%@fv%&?@% aNgyredl %%Y%dl%trﬂlﬁmaon (\nal 4y,
concentratlo(g of - 35 Nagm ln 905 hat (30 mM)EguffeA(;d saln
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contamlng ¥49 glycine, .91 uste 8% with

2%od|WWWF&§3NM%@‘W§%6’WE’%F@ m@‘f’a@ﬁafﬁi“ﬁrﬁ?i%%‘i’ﬁﬁeof
analysis ¢to)uamdathetremainingsseltitorsuotier air, in the dark at 40£5°C for five

weeks, prior to reverse phase HPLC analysis of LTB, and impurities as described in

example 1.

25 Resulis

The results of this forced degradation study of aqueous solutions of LTB, sodium
salt at increasing concentrations of sodium hydroxide (increasing pH) is shown in
figure 10. The data obtained demonstrate that LTB, sodium salt was completely
degraded with impurity levels at 100% (LTB, not detectable} in vials #1 and #2 in
30 which the pH had dropped to values below pH 5 after five weeks of storage at

40°C, In contrast, in vials 3 to 6, in which the final pH (after five weeks) was 8.02,
9.83, 12.50 and 13.03, respectively, the impurity levels were measured at 5,34,
3.46, 4.38 and 5.77 (% of AUC 270nm}, respectively, Initial impurity levels {at t)
varied from 2.65 to 3.35%. These data clearly demonstrate that LTB, sodium salt



LTB4 agent Na salt at 35 pg/mi were dispensed into 2 ml vials for storage
under air in the dark at 405C for six months prior to reverse phase HPLC
analysis of the LTB4 agents and impurities as described in example 1.
wi/E02086/M32977 PCT/IB2005/002781 28 Results In this expemmesntotie:
various solutions of LTB4 agents s@#ium salt at 35 pg/ml showed an
initial (t) impurity level of 2 to 5%, as shown in figure 9 (empty bars).
Figure 9 shows that the impurity levels in all LTB4 agent solutions stored
for SLIPRDATRS ARG ?EWW?WF&&%%B*&@W&Y&W (gPey Bigrsg PH. and
Figunes sailse osladwEahandalchidridnefagri'same LTB4 agents stored for six
months at 40C, but at the higher pH of 9.5 are significantly more stable as
denxrswekediby the lower impurity levels of all solutions (black bars). 10
EXAMPLE 10 Materials and methods An ethanolic solution of LTB4 (acid
form) obtained from Cascade Biochem (UK) was neutralized
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salt txtiguistanet thdeshakatiensyfution) ontirs§bHIRIA a8t EABY RRPaUES
dispenspddatov2smdarials (to obtain 2 mg of LTB4 per vial) and the solvent

~was evaporated to dryness under a stream of nitrogen. The residues in
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demansiratesthat LiB4sediumisaltoias somplietels, degradeed, Withusa). The
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WhICh the pH had drrop edtov e ow pH 5. after weeks

stor8ge BFHSE 1 Eantrast \7 a?§e§ & ev&]/ﬁcrﬁume nacfpelq ?g\f?errﬁve

ZQVeeRg‘?%%BSCG?‘Wr 5.C. admlmstration was done in the dorsal reglon

Figure 11A shows the pharmacokinetics of LTB, following L.j. administration at the
dose of 50 pug/kg in rats, The data show that plasmatic LTBs concentration rapidly
increases in rat following i.J. injection, reaching a maximum ljevel 5 minutes after

25 i.j. administration; the data also show that LTB, plasma levels return to baseline
levels 30 minutes after i.j. administration. These data clearly show that LTB, is
efficiently transferred from the jejunum into the peripheral circulation. Figure 11B
provides a comparison of the area under the curve (AUC) (for LTB4 plasma
concentration) for the three different routes of administrations. In this case, the

30  pharmacokinetic parameter AUC indicates the systemic exposure to the drug. As
expected, LTB, administered directly into the circulation (i.v injection) resuited in
the highest AUC. However, these data also clearly show that the AUC for the 1.1,
injection of LTB, is as high as 35% of that of i.v. LTB,, demonstrating that upon
i.j. administration, the uptake of LTB, in the circulation is efficient. These data

35  further suggest that oral administration of LTB, using an appropriate formulation

for delivery in the small intestine represents an efficient route for systemic



9.83, 12.50 and 13.03, respectively, the impurity levels were measured at
5.34, 3.46, 4.38 and 5.77 (% of AUC 270nm), respectively. Initial impurity
levels (at to) varied from 2.65 to 3.35%. These data clearly demonstrate
wihasdsHBS30dium salt WO 2006/032977 PCT/1B2005/0027801/2€2005/002781
solutions are strikingly stabilized at®#lkaline pH, over a very wide range of
pH, and in absence of a buffer and a chelating agent. EXAMPLE 11 5 In
this example, the pharmacokinetics of LTB4 in rats following
adminfstaltsRtsy ohEee HtinderOHte® iRtFademBIRSatPY, ahtridfurharm f9
and subwatamepusotess JuvastimeestigateidisThteoe groupsoh theeafemzen
SpragugrRawisyJatstweighing TR erwergsed; 10 animals were
fasted for 18 hours, anesthetised with ketamine/xylazine and their jugular
veins were canulated to allow for repeated blood gamcplin .LTB, was
atiministered at thE'858% BIBHPYIRG IR ETIRTILRESF A My 18r4iic
routesMBIGoGYasEst (0t 3h s antsiejeon éhattalerratle 05 UTther 5, 15,
30, and@fcaninstesifollowing-iiB4sinjestied.t3 hevblong samaples wiaesgor
immegately aRtbAmeqagHiiecowting DT AcArekiransierasldate an: invention
e A RLOR, oL Iasa PRIANAN P le YIRS ARl owr
were ‘Stored at -80¢ unti qssayedo for f‘r%_ content using a commercia
HLISA (@aARAR ERSHIRMENRN Arbot W UBAY VPRECT Yeatihmisy drdrey be
(15 sepp'iolus ) ¢SEBYIR Apdupeienonigictssthilovdinatgegjfollows in the scope
admiristratippetddd4iwvias. directly injected in the jejunum after opening of
the 20 abdominal cavity; s.c. administration was done in the dorsal region.
Figure 11A shows the pharmacokinetics of LTB4 following i.j.
administration at the dose of 50 pg/kg in rats. The data show that
plasmatic LTB4 concentration rapidly increases in rat following i.j.
injection, reaching a maximum level 5 minutes after 25 i.j. administration;
the data also show that LTB4 plasma levels return to baseline levels 30
minutes after i.j. administration. These data clearly show that LTB4 is
efficiently transferred from the jejunum into the peripheral circulation.
Figure 116 provides a comparison of the area under the curve (AUC) (for
LTB4 plasma concentration) for the three different routes of
administrations. In this case, the 30 pharmacokinetic parameter RUC
indicates the systemic exposure to the drug. As expected, LTB4
administered directly into the circulation (i.v injection) resulted in the
highest AUC. However, these data also clearly show that the AUC for the

ij.
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‘injection of LTB4 is as high as 35% of that of i.v. LTB4, demonstrating that
upon i.j. administration, the uptake of LTB4 in the circulation is efficient.
‘These data 35 further suggest that oraéﬁ‘ldmlnlstratlon of LTB4 using an
appropriate formulation for delivery in the small intestine represents an
efficient route for systemic WO 2006/032977 PCT/1B2005/002781 30

cl administration of the drug. The AUC for s.c. administration of LTBq is
Eé'ﬁ%'ewn_for comparison purposes. Subcutaneous administration is known
in the art to be an efficient way of administering LTB4 in rat models. 5
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embodlments thereof, it will be understood that it is capable of fur her
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Wit maceutical accep htable carrier at an alkaline between 8
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14foBrailiation SHETHIE, 7o adsharmatelficalana cbelptalie: ralieative F6aictingroperoxy,
??H@%Eﬁ%@fﬁi@ﬁﬂ@dﬂ_aﬂd%iﬁ &n@n%smr@d@f:ﬂﬁﬁﬁﬁmﬁaﬁw@%se inert,
atty acids, se r C 1B4 i
ph_aL geg% i}logfﬁ%gab%in H%)%aglc%g(%r %%nggsﬁyd&r%x& _Creates %8 alkaling micro
PHIREIRED f@ﬁsz@ﬁﬁawre@fﬁiwaw %8 faf&ﬁ%&we stabilized LT,
fors{R¥nydreperoxy frd-B-doexycrasalias, ¢rTaid mnoefoihydeot. Tien water is

adddrdBreemuparkififd ol hd ndiliyedre- Whad waesthyd egtri ik EAVIMatBh:s to the
ester, 5(S)-hydroxy-6,8,11,14(E,Z,Z,Z)-eicosatetraenoic acid ("5-HETE"),

- m‘xi’ 15-dihydro-S-HETE, 17,18-dehydro-S-HETE,and their 5(R)-hydroxy,

5(S)-hydroperoxy, 5(R)-hydroperoxy analogs, and wherein an alkaline
2. reacting darAewisshivoHENISE itette b Iptranpiiaeg dodlliPaeceptableatt thereof,
anSsRstangedoicsstanses)eabtioh LEeaigsoan.alkalipeaisteuptlileinestibie

ca§r1§r%’%%nl§n%ﬁ?r¥g‘91-?% ghL1P¢ paticie. iy éhﬁng?rﬁgc‘éﬁ{ﬂ%lﬁ%@g&%‘%‘gm}e@ﬁ’zaime

formulation being in a freeze-dried, crystalllne or solid amorphous form
rediHen WHieris

wherein the LTB, agent is one or more of the polyunsaturated fathy acids selected from the
group consisiting of LTB,, 14,15-dihydro-LTB,, 17,18-dehydro-LTB,, 19-hydroxy-LTB,,
20-hydroxy-LTB, and their 5{R}-hydroxy, 5(S)hydroperoxy, 5{R)-hydroperoxy and 5-deoxy
analogs; LTA,; 14,15-dihydro-LTA,, 17,18-dehydro-LTA,; 14,15-dihydro-LTA, methy! ester,
LTA, methy! ester, 5(8)-hydroxy-6,8,11,14(E,Z,Z,Z)-eicosatetraenoic acid {"5-HETE"),
14,15-dihydro-5-HETE, 17,18-dehydro-5-HETE, and their 5(R)-hydroxy, 5(5)-hydroperoxy,
S5(R)-hydroperoxy analogs, and wherein an alkeline reacting carrier is an otherwise inert,
pharmaceuticéliy acceptable substance (or substances), which creates an alkaline micro-
oH between 8.2 and 14 around each LTB, particie, in the case of the stabilized LTR,
formulation being in a freeze-dried, crystalline, or solid amorphous form, when water is
adsorbed to the particies of the mixture or when water is addad in small amounts to the

mixture.

3. The compesition or stabilized formulation of any of claims 1 to 2, whereain the
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adsorbed to the particles of the mixture or when water is added in small

amounts to the mixture. 20 2. A composition according to claim 1 '

comprising an LTB4 agent, a salt thereof, an ester thereof, or an ether

thereof in association with a pharmacea%ically acceptable carrier at an

alkaline pH between 8.2 and 14 or a pharmaceutically acceptable, alkaline
coraptitioncarsiehiiZSdviareilzihe tIBiagennis mTetoximerestitias .

polyunsaturated fatty acids selected from the group consisiting of LTB4,

14,15-dihydro- 18- - - XY N
20 hyarons L e S N Ly = o 3 wherei sad
Al DR LTS O R AR et} Lamalogs; LTA4; 14,15-dihydro-LTA4, |

17,18-dehydro-L TA4; 14,15-dihydro-LTA4 methyl ester, LTA4 methyl
5.ester, 5(Szﬂﬁvgfﬁws€t;8mlan%ﬁtﬁpﬁea,ﬂa@@§am@rm%§ é;]@iﬁs("ﬁtHEI\Eﬁhrein said

30 14,15-dihydro-5-HE 1 -dehydro-5-HETE, and their
anga((? e—ﬁ%ﬁ%n g,ss?gsvyﬁ?/a-r%%ear%i]ﬁ %?R)-hydroperoxy analogs, and wherein

an alkaline reacting carrier is an otherwise inert, pharmaceutically
6.acceptab®rsubstargtcorseiesitinse Bt erdates ecalkadineniicrdierein said
foRhliReMeem&: 2and dd-pmpund aackeld 4 patideidkthe£aseofdRe or in solid
an%%qi'éz%%'-JB“ formulation being in a freeze-dried, crystalline, or solid

an%rp‘fllous%rm, when water is 35 adsorbed to the particles of the mixture

or when water is added in small amounts to the mixture. 3. The
7.composititmeaostadsltzeddostabléttonfofrerytohctdims ¢ftd2nehdrein Wereain said
carderCRPAStiRnOrStabilized formulation comprises only non-toxic

substances. 4, The composition or stabilized formulation of any of claims

1to 3, wherein said alkaline pljl_ran%es between 8.5 and 11.5. S5. The .
8.compositibPrPEtRBHERHFoPFA RIS DT AHFONPATRM fo UNSREBRA Sgi¢pous
caatkalinegidtainges between adhsisithy hbweteThdiebnpositid malrstads reddions,
sdarmuistion-ohany.efclaimmd, ourandaersinsaitd: A JosmulationdsdRate Buffered

Iig\ui f g ri ?fre ze-dried form or nacr stallin(? form or in solid
Saline (P ]'els) 0—90 IniNg agueous solu l?ﬂ ugar ?o UthPS or 8 mixture, thereof.
amotphotlis form. 7. The ¢ m%03| 1on or stabiliZzed formulation of any o

claims 1 to 6, wherein said carrier is an aqueous carrier. 15 8. The

9.composititneostabsiizeddosmblitrhfofreisato 7 oivbieneid sartkeueeugicohol of
said aicohol-containing agueous solution is selected from the group consisting of ethanol,

propylenegiycol, benzyl aicohol, propanediol, glycerol, and mannitol.

10. The composition or stabilized formulation of any of claims 1 to 6, wherein said
carrier is a carrier selected from the group consisting of organic solvents and a mixture
thereof and water,

11, The composition or stabllized formuiation of claim 10, wherein saié¢ mixture
comprises water and at least 50% {(voi/vol), preferably at least 60% (voi/vol) alcohol,

12, The composition or stabilized formulation of claim 11, wherein said aicohol is
selected from the group consisting of ethanol, propyienegiycol, benzy! alcohol,
sropanediol, glycaral, and mannitol.

13, The composition or stabilized formulation of clalm 8, wherein said formulation
is stabilized at a temperature ranging from -25°C to 45°C when said carrier is an aguecus
carrier and said formulation isin a liquid form, and a temperature ranging from -25°C 1o

45°C when said carrier is an aicohol-containing carrier or said formulation is in a freeze-
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carrier is selected from the group consisting of water, alkaline metal

hydroxide solutions, such as sodium hydroxide solution, buffered saline

solutions, such as Phosphate Buffered Saline (PBS), alcohol-containing

aqueous solution, sugar solutions, or afixture thereof. 20 9. The

composition or stabilized formulation of claim 8, wherein the alcohol of -
drigaiebatcohol-containing aqueous solution is selected from the group

consisting of ethanol, propyleneglycol, benzyl alcohol, propanediol,

glycerol, and mannitol. 25 10.. The composition ar stabilized formulation of. ..
14any of cljﬂ?scir%qbsft\'ﬁﬂeor%lsr%ggi ‘:chorﬂ%ﬁ%st 'gncgrr?gyggléa@a g?)?nl%h%fqe%m said
cagiel eonsistjoTOrhErHEedoNENts ANd W PrinalTe hePeSiEmg wataratkaline
makhe. composition or stabilized formulation of claim 10, wherein said ’

mixture 30 comprises water and at least 50% (vol/vol), preferably at least

60% (vol/vol) alcohgl. 12 }*Ee[ osition or stabilize ion of

0

| . The. f lat
lSCIaim 111"%\ 8@?8%3?& 3(08\1% |ngd qrmul P N acgordin qcooarrrrn%?ctﬂaims to 14,

iS”'selected from the group consisting o
whetieimhetichEbPy ResablydatkekiRnA BIEBhd2Rpfipanenich, iybe E &)

eid0aRRIIoL-3R 1347 he-apmposition or stabilized formulation of claim 8,
wherein said formulatioh’is stabilized at a temperature ranging from -25C

to 45C when said carrier is an aqueous carrier and said formulation is in a
1diquid forre anchgetémperattaszmgingrcrno26Cdolidsd © whepl séelns 1 to 14,

wikaEietizan@lcRbel-CoNRMINGAN Bk Y-said-iprnrulatien is in a freeze 33
“dried form. 14, The composition or stabilized formulation of any of claims

LT 018, WRHERASATP LaHiBr i ApAFACEHIESEIE coated withl AN ARAIIhES.
20MaliRs QL canstivied Hhaarapebing inpattixedbaddies eRapasition or

stabilized formulation according to any of claims 1 to 14, wherein said
LTB 4 agent is leukotriene B4[5S,12R-dihydroxy-6,8,10,14(Z,E,E,Z)-

; gicosatetraenaic acid] (1 T8B41):18 ARG TRERIIM LRI s 1 o0 14,
formulation_according to any of claims 1 to 14, wherein fs,ald LTB4 agent '
WhETSHIRE ToriHFE Gr6H TENTGTHG B CTBA T 1 By dro-L TBA

"LTB3"), 17,18- dro-LTB4 ("LTB5"),.19-h xy-L. TB4, _
> ’PK/% 6‘)‘(’@@%&5%@%’@ (OpereRy ane qs)édeﬁié(%/eg-lr;ialogs thereof. 15

18. The compasition or stabilized formulation according tc any of claims 1 to 14,
wherein said LTB, agent is selected from the group consisting of:

LTE, methyl ester and LTB, ethyl estar,

19, The composition or stabilized formulation according to any of claims 1 to 14,
wherein said LTB, agent is seiected from the group consisting of:
5(S)-hydroxy-5,8,11,14(E,Z,Z,Z)-eicosatetraenoic acid ("5-HETE"), 14,15-dinydro-5-HETE,
17,18-dehydro-5-HETE, and 5(R)-hydroxy, 5(S)-hydroperoxy, 5(R)-hydroperoxy analogs
thereof.

20. The composition or stabilized formulation according to any of claims 1 to 14,

wherein said LTB4 agent is selected from the group consisting of:

LTBs, LTB;, LTBs, 20-hydroxy-LTB,, 18-hydroxy-LTB,, , and 5-deoxy analogs thereof.

21. The composition or stabilized formulation according to any of claims 1 to 14,

wherein said LTB, agent is selected from the group consisting ofs

LTR;, LTBy, LTB:, 20-hydroxy-LTB,, , and 5-deoxy ar_saiogs thereof,
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17. The composition or stabilized formulation according to any of claims 1
to 14, wherein said LTB4 agent is selected from the group consisting of:
5(R)-hydroxy and 5(R)-hydroperoxy analogs of said LTB4 agent. 20 18.
The composition or stabilized formulatiéf according to any of claims 1 to -
14, wherein said LTB4 agent is selected from the group consisting of:
LTB4 methyl ester and LTB4 ethyl ester. 19. The composition or stabilized

oFormulatign %sﬁ%r%ﬂgﬂqﬁag%mﬂ@lm%t%ﬂ adRihRereinsaick LibBA 1 to 21,
ent IS ted from t oup_consistin
W S et LAE 5B il o REQ S P B 25 ma/im of the
fommiasi@nhydrox5 HETE, 17,18-dehydro-5-HETE, and 5(R)-hydroxy,
-5(S)-hydroperoxy, 5(R)-hydroperoxy analogs thereof. 30 20. The
zz;ompositionrae stakilbzafosmutlation aceondingsio anyroihelatnasyl dbcldms 1 to

> WheEsisalt LTB4asant is-selectacth o theareHP-6008istingraftd- TBh/mi of
thE-F%M%ﬁ 20-hydroxy-LTB4, 19-hydroxy-LTB4, , and 5-deoxy analogs
thereof. 21. The composition or stabilized formulation according to any of

»£laims 1@0? H?g?ﬁvs% herein aggzggéﬁ%gﬁgﬁ s%;g%%%ﬁg J) DSAOMR. 1 10 23

consistin roxy-L ,, an eoxy
CORMAIBE f %%rg?ﬁn :ﬁb’(? e c?r%pt)osﬁlon or stabilized formulation

according to any of claims 1 to 21, wherein said LTB4 agent is present in
2%mounts SRFEATEBIHPO A SRR IS YRR BRER IR ZRY Pl 5i2is 1 to 24
fuméfcfﬁmp@%mﬂ)ﬂrb?fﬁﬁlﬁI‘F@é@iﬁ@ﬁﬁtﬂ%ﬁé’?ﬁéé@@@mg to any of claims 1 to

22, wherein said LTB4 agent is present in amounts of from about 1 pg/ml
280 1 mg/mitef ctivepferitil aticnatii0z24 fdrve: edivpasitichngr stakilized further
cdepnsilationaceandingferamtoialaimsrd ton23ncgnprisingdess: thah=25%kaline
rebelivollaeetanitiie.o2BerliBgegomposition or stabilized formulation

according to any of claims 1 to 24 further comprising an enteric coating

2 fS an OU‘rW 'ayr%o;é.&%m%&9{@9@&%&%&9&@ f%@waép@a.ms 1 to 26,
accord mg to claim 25 further com rlsmgéselgarat % er et

WS R AR et PSSR 200 ! SNCAE et Ear B o' 2

carfi
chelpenJeaaant20 P 7oMR e e GRPERIRITEET \GtapiHEed 16 FAd 4l 6n %ﬁrdlng to
any of claims 1 to 26,

28, The compaosition or stabllized formulation according to claim 27, wherain the
chelating agent is an aminopotycarboxylic acid.

29, The composition or stabilized formulation according to any of claims 27 to 28,
wherein the chelating agent is selected from the group consisting of
ethylenediaminetetraacetic acid (EDTA), diethylenetriaminepentaacetic acid (DTPA),
nitrilotriacetic acid (NTA), giutamic acid, and aspartic acid.

30. The compaesition or stabilized formulation according to claim 2%, wherein the
chelating agent is EDTA.

31, The composition or stabilized formutlation according to claim 29, wherein the

chelating agent is DTPA.

32, The composition or stabilized formuiation according to claim 27, wherein the
pharmaceutically acceptable salt is selected from a group consisting of the salts of sodium .

and potassium,



which further comprises a chelating agent or a pharmaceutically
acceptable salt of a chelating agent thereof in an amount effective to
stabilize said LTB4 agent. 28. The composition or stabilized formulation
according to claim 27, wherein the 25 ﬁelating agent is an
aminopolycarboxylic acid. 29. The composition or stabilized formulation
23accordinthtocamy afidtainrss2ibie28{omehdstivn thecehidtgtingragentisf claims 27 to
35gleaied dropndhe graup-consisting higttndanediaminetetraacetic acid
(EDTA), diethylenetriaminepentaacetic acid (DTPA), 30 nitrilotriacetic acid
(NTA), g_lrutamlc acid, and aspartic acid. 30, The composition or_stabilized
Sormuladht SCBBRING I ERR 250 I (b CHEAI9g SEEhPIEBT A T 33
5 wigBel1saHeledenipogiton: ot BEisiz EURRTHUIAGO frarcobaHic Pél &mazgt 1.0
pendaarein theyrehalating - agpntis BT Bferd 2oFhacemposition or stabilized
formulation according to claim 27, wherein the pharmaceutically
acceptable salt is selected from a group consisting of the salts of sodium,
2540 and pOESETIRTSSS" S5 ST E5m BERNBH G SEBTBE IR g™ =t 35
whareordirig) tocdatinore ok diainmseRY itb2 3R YO Ttompriding - PluRsaaP Sertfrpercent
10 pyAlRWRIS h2AYa B zdderep apesitiom argtabilized formulation according to
any of claims 27 to 33, 5 wherein said chelating agent is present in
amounts of from about 0.001 to about 1.0 percent by weight of the
stabilized LTB, agent formulation. 35. The composition or stabilized
formulation according to any of claims 27 to 33, wherein said chelating
agent is present in amounts of from about 0.01 to about 40 percent 10 by
weight of the stabilized LTB4 agent formulation.



