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potential of agent’s as a therapeutic agents
t he therapeutic agents in animals or human is problematic, because of their

insufficient stability and shelf-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 aqueous solutions at
pH 7.0-7.5 which are stored at very low temperatures (-20°C or below) to avoid
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, it

would be highly desirable to provide with a novel LTB,4 agent pharmaceutical
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prophyl axis and treatnent of infections and cancer in

humans and animals, it would be highly desirable to
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30 carrier 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 is 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



reacting carrier. In accordance with another
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In accordance with another embodiment of the present invention, 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 aqueous 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 is in a
freeze-dried form. Other most preferred temperature ranges, when the carrier is

an organic carrier, such as an alcohol-containing carrier, or the formulation is in a
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The LTB4 agent is preferably present in amounts of from about 0.1
ug/ml to 25 mg/ml of the formulation , preferably 1 pg/ml to 25 mg/mi of the
25  formulation, more preferably 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 LTB, Na salt at pH 7.4.
Fig. 2 illustrates the effect of LTB, concentration on the stability of
aqueous solutions of LTB, Na salt.
Fig. 3 illustrates the effect of pH (phosphate/glycine buffer) on the
stability of an aqueous solution of LTB, Na salt at 1.75 mg/ml.

35 Fig. 4 illustrates the effect of pH (phosphate buffer) on the stability of
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When referring to "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 compositions 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 stability of LTB, agents in
the formulations or compositions 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,
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30 salts with sodium or potassium hydroxide.
The term "esters thereof" is intended to mean pharmaceutically
acceptable esters obtainable by treating the acid or acid derivative form of a
functional group with any typical esterification agent known to the person skilied
in the art. In the context of the present invention, esters of the LTB, agents
35 defined herein are preferably C;.¢ alkyl esters, such as methyl ester, ethyl ester,
n-propyl ester, i-propyl ester, n-butyl ester, i-buty! ester, s-butyl ester, t-butyl

ester, n-pentyl ester, i-pentyl ester, s-pentyl ester, neo-pentyl ester, and n-hexyl
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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

selected functional group (yielding for example, ester and ether derivatives of
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30 cystemyl glutathionyl, cysteinyl-glycine, methyl, isopropyl, benzyl, chloro, fluoro),
or where the positions of one or several functional groups and/or one or several
double bonds has been 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
mentioned structural modifications.

35 The term LTB,4 agent formulation also includes formuilations of
compounds which might contain a mixture of two or several LTB, agents or an

LTB, agent and one or several equally or less active isomer(s) of the LTB, agent
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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.
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30 solutions, such as glucose or lactose solutions, or a mixture of the various
solvents mentioned. Furthermore, the expression “pharmaceutically acceptable
carrier” may include inert diluents or fillers, such as sucrose, sorbitol, sugar,
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 example, cellulose

derivatives including microcrystalline cellulose, starches including potato starch,
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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, alcohols or aryl
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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
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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 LTB,; agent is mixed with inert, preferably water soluble,
conventional pharmaceutical constituents to obtain the preferred concentration of
the active compound in the final mixture and with an alkaline reacting, otherwise

inert, pharmaceutically acceptable substance (or substances), which creates a



conposition for therapeutic use which is suitable for

any topical or systemc node of adm nistration. The
wonroewws2o7may be in a solvent-free form (for exaaopiiB2085/002781

freeze-dried solution contaisni ng mannitol) and ready

to be reconstituted for use by the addition of a

suitable carrier or diluent. Alternatively, the

pr oduttro-wHY adefined stvge fvotemvaltersobdsbiten tovhe GArtITRY ob@e
aqquﬁ!&r@ér Meg%'té} @%eg mall dancQuﬁtsatg g@é%&b% &d, Q"

read% t1on sui tabl e
di | R%ta”CE%afa“rR?oﬁ“f’?ee Oaﬁ S‘dﬁ'S“irﬁ%s PFBaude sPHIP hRetpssIum,
of gwlcwt, oreghesivac et demioenmndith of Presprogis eritl, darboeittaciancitric

gne aﬁﬁ%r%fﬂél’ %ta@e%ﬁ( inloF"gaFHc oU%FHamc\QBHé:QumansomrmaW used
mat e reCO ni Ze Or ar%.r oximatl n

phys'? Satg(d? gaelparc?g?ﬂi?l SHHLRTUPIRIYTh Rl gfnagf“??é’”égiéq"?’f'%es'
di | uesnnesiery Oé'éﬁprammp@atet@baﬁmeesuwwfﬂénwwg@g@u@%@

achi(engni ophysd-04H0g), ¢l /-ylz@?QﬁQI @bzbewh&@in(ﬂ rto‘f lsadﬁqnt@blzr and

h| d
such %ﬁ*&az’? %{ﬂe rcgr%ouﬁdssloé aé‘Sﬁ p%}a f%na (s:”eb&agfﬁséu%{h%ﬁ or

1§af émf'tyﬁroefsréetthoms@an%r qiher éqm@@wagﬁﬁcewti@r‘v acc¢pgable
pharprameetine albstane®osi tion will for the nobst part
contain many of the same substances descri bed above

for the reconstitution of a solvent-free product. Wen
used in sol utedPWdsr rabtuse igahetioapiateninte gmalhkgaps i |pghess
of tdneatds, by icomeciumbbprarmaretitiel pratddpreacTiek deldtBor RO Jre
1w | IUSQ@agéolrégtfgpfu%grtbr@CgS eous solution that wll
contain many of the sane subst ances descri bed above

for the reconstitution of a solvent-free product.
Thepiearmeieelardrcal conposition, for the nmost part, wll

t hus cont ai mmh@é‘reta&%g&a@ c&%%ﬁr@%ﬁ@%ﬁ?%&ﬂh&%@e
above f stltutlon 0

o ot R SRR ot SButred G ok PP BhIRER
28t herfhlcgg)él'pﬁr\glsq: gﬁy}sgsdqqggadam of ileg LTBl @end duting, the coating process
ant iodainapitetbg RO tubeoting llay'éﬁlﬁﬂ”@rseﬁa@cmgaayer), also serves as a

| e e I at,

amﬁ?%glﬁr T%o‘?ﬂ% \r/n WQE Wd]sdgeh n?{;g Qﬁélg(gyrom ﬁut}sl € {n towards
( suche gkaliae egE cang FW'thahYélm(’SK)P@SF‘)'foSF’@thﬁb‘ihG@kaH& core
conpowsdsthe katfacamy theedates parpitiak he eHibfer@igi opeBies of the

ZgEt %QQJr&tﬁ@ lQJer EJ?\eoeLfIr%er%%ﬁgthé%g %y%ﬁro@ﬂgrbgeﬂqﬁé lgieé

|pyé nol e or clofibrate.” Were e sub
agent’ ﬁt@“?soc e JER APELBPELPTRPURIHEYE! Vd§e%lﬁ‘ antacid
ant iforimyfagiond wygls am d@ritstanchemagyesitmmeide bigy dekiviernir stropredle,

for a@amher cQE;@h'h)/droklaé rAoh&k iobilidhte; icBhp&enousl y,
| ntr erlt subcut ane

intr anus"ém? maqnes'%ﬁ VOTRGUOES PR, &, fx'l mﬁtﬁ%e}ﬂa%qérj%jrcqzﬁemzo
3P kéMgdﬁééﬁﬁés@br‘*ﬂf‘sOW"Eﬁ PepRe35Q. 'dt@t wheyeinn riehis apértager and
Showss itianee ¢ratmil® 8ehpouFsa Bp bed ghariBautidany badpasiepal

buffering substances such as, for instance the sodium, potassium, calcium,

("l

magnesium and aluminium salts of phosphoric, citric or other suitable, weak,
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35
The separating layer consists of one or more water soluble inert

layers, optionally containing pH-buffering substances.
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name Citroflex® (Pfizer) phthalic acid esters, dibuty! succinate or similar

plasticizers.
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30 glutamic acid, and aspartic acid; and hydroxyaminocarboxylic acids, such as, for
example, N-hydroxyethyliminodiacetic acid (HIMDA), N,N-bis-hydroxyethylglycine
(bicine) and N-(trishydroxymethylmethyl)glycine (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 include the salts

35 of carboxy] 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
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al kallnlon% r{e%ﬂ%ﬁ IapegNTA DTPA, and EDTA. Among the most preferred chelators for
use in the invention are EDTA and DTPA.

30 A large 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 patients, can be evaluated conveniently for use in the

35 invention method and in the invention compositions.

Solubilities in water should also be considered, though the various

chelators may be present in different amounts, depending on the nature of the
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in the art, chelating ents have varying stren
residue is’obtained. The re5| Ue was redisolved in"Dulbeccos’ phosphate buffered

30 saline (DPBS) at pH 7.4 containing or not, 0.01% ethylenediaminetetraacetic acid
(EDTA) to obtain a final concentration of 5mg LTB,/mi. Solutions were dispensed
in 2ml 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 25+5°C until analysis at the indicated time points. Analysis of LTB,

35 solutions was carried out by reverse phase HPLC using a C18, 5u particle, 4.7X250

mm column (Nucleosil) and methanol/acetronitrile gradient elution; detection of
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t he indicated times by reverse phase HPLC using UV detection at 270nm.

Results

30 Figure 2 shows the results of a forced degradation study (40°C) of aqueous
isotonic pH 7.5 solutions of LTB, Na salt at concentrations of 0.1 and 25mg/ml.
The data clearly demonstrate that the 25mg/ml solution of LTB; Na salt is much
less stable than the LTB, Na salt solution at 0.1mg/ml, indicating an inverse

relationship between stability and concentration in LTB,; Na salt solutions. The



i nvention nmethod and in the invention conpositions.
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et halﬁ‘cfPrCEd Begsadation Ly By (ﬁ&ga%%ﬁf)aﬁ:)i DEGIWY ﬂ"ea?’f' of LTB, Na salt
2qui sshltiend alecﬁ resotiediim dyicineiic drepitoeeroditadf TR, B4 sgoshilutinn stability
(Na)dggl henethanolic solution of LTB4 Na salt was
evaporat erness under reduced pressure using a
rotoevaporator and a water bath (300C), until an oily
residue is obtained. The residue was redisolved in

Dul bexxsreBLE phosphate buffered saline (DPBS) at pH 7.4
contai ning or not, 0.01% et hyl enedi ani netetraacetic

acid Materials and methods

25 Aqueous isotonic LTB, Na salt solutions at the concentration of 17.5ug/ml
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 LTB, Na salt
solution at 25mg/ml (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 LTB, and

impurities, as described in Example 1.



(EDTA) to obtain a final concentration of 5ng LTB4/m .
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140} dayisth@fef@eahagbe atabmzlosieffe@@rﬁetktailr\ﬁemyoccwﬁe@@r davige range of
cl eakdnyefteiRnstf Bisg. t hat EDTA dranmatically slows down

t he degradation of aqueous solutions of LTB4 Na salt.
EXAMPLE 2 Materials and nethods A solution of LTB4

(aci gxAmpok sat t he concentration of 12ng/m in

et hanol /water, 95/5 (from Cascade Bi ochem U K. ), was

neut gadebizednwintdingdd equi val ent of sodi um hydroxide to
generate the Na salt. This starting nmaterial used in

exper i meni@edesisetiohed TBANExalpdledon2 at hreowgheritratioadf &5 and
gur ' §5/0J8Er\4?||n F@Esp?\@t@t%ffe?@d §é%1e %%ﬁ%%@n%ﬁ?ﬂwo@%a&@%@ffée pH 9.5)

he ‘et hanol i c sol uti on of
evapfﬂ“é?'%'ag OE&e ER MBS Vanous £ RdenEAtiYNs §F ahveiredirem %OlmM to

obt almﬁ!d) wéheohtasédlbye diva®ntdf @ re Shregins s ticatbfiLMBANa salt (Example

CSonk) SRty S8y 599'*9*“?-5 g 356l bac b AeaR; didne
i n owvé?ntfacsloabwarend'awnis InGHlvialnfonstaspeeoindem By ingpe dark at

=al t 4@xt5°c2&fm/ rﬁbnthw%lr daesabd piseRk WPLOAn&Ysid oflinmy, Bhd Wasurities
obt aj n Iutlo of the 25ng/m solution wth an
isot%ﬁw?écg%%\/f@o%mﬂ hosphate buffered saline, pH 7.5
cont ginibg 0.01% EDTA. Ali quots of the solutions were

di spensed in 2m type | glass vials as described in

Exanpl e 1in thtxptanedt, aisdetiombf LTB, Natshie atdabkg/mat pH105C.

LTB4C§1@QniE'\EHHFniNF él?ﬁné/\@r(oestgr%glfgrzﬁ qwo?l{hstalg ©0°C showed a level of

25  impurities of 20% (data not shown). Figure 5 shows that the same LTB, Na salt

solution at 35ug/mi, but at pH 9.5 was more stable as indicated by the lower level
of impurities measured (6.5%), and clearly demonstrates 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/ml, pH 9.5, stored for 5 months at 40°C, at the

same 4 different concentrations of glycine.



indicated tinmes by reverse phase HPLC using W

detection at 270nm Results Figure 2 shows the results
wohow/Bm7ced degradati on study (40 0C) of aque®ds/1B2005/002781

isotonic pH 7.5 solutions @ LTB4 Na salt at

concentrations of 0.1 and 25ng/m . The data clearly

denonstrate that the 25ng/m solution of LTB4 Na salt

i s nexAMPESS Sstable than the LTB4 Na salt solution at

Olnmg/mM, indicating an inverse rel ationship between

st abidiblivis apd ntmegnt ration in LTB4 Na salt sol utions.

Thestability of an LTB4 Na salt solution at 0.01ng/m

was si m |Aquebues isbiaticafiBi e sgiobaltticon agtheOcobpegitratiof dassug/ml in
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phasgpitiRin€ vanadissersedin riBdalantozenpu FR20Caesddseeze-dried. The vials

desc{on&% HjeE%@J{Elo%eé'sol él%l(tr%nﬁlt&lgrgao:é %ﬁtﬁégé{ g’an&y\@s

that 1 ncreasin f agueous |soton
sal tdeseiRad; 'Br%a'@t"nellk bHE;P'yldeir R reAekoftangongt aml f’rtPftey‘ ipfhe dark at
LTB4@s s ager by d.s,hes hemuee dialsav@t Spefed dHAURE HaBBitol breads

t d
£ e GG TR CPAEab R Pl 5 SR Bl e o
sol UtTiBe e sphisolobses ateidratmibbtth ah0@nawdkic@00@: then analyzed by

I ndi GaLisBPnidatpiche REGehiiz RGN SE hect of al kal i ne pH
is not tenperature dependent. | n forced degradation

st udkesit{ storage at 400C) increasing the pH of LTB4 Na
salt solutions also resulted in a dramatic inprovenent

of LTB NaFIgHFtt Serathasm fsreasidripd { TR w@trotutionahayra/ml, pH
2EXA|\1PSEin4néAi§thyi rablsolaéaﬂmW&M&rM@@oa@mgS(@hﬁerﬂ)CshbWBé level of
Na sal the, c ntra
Wwer em&Hf es gftdi %9 o, al (I!] I‘{ate ldenlpca? ?rﬁgée rée%dnsa[r)nﬁc?s slyorggggg ?nde4.5
( 3mivineidie @hﬂgﬁmpw&\@ls of lmpurltxes 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 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 LTB, 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 HSA) or after 4.5 months of storage. These data clearly demonstrate that
alkaline pH also enhances the stability of LTB, Na sait 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



buffer, pH 7.5, 8.5, 9.5 and 10.5) containing 0.01%

EDTA of an LTB4 Na salt solution at 25ng/ M (Exanple
wapoos®atarti ons of LTB4 Na salt at 17.5 ng/m oPCThB2045/002781

different pH were di spense®4in 2m vials for storage

under air, in the dark at 4+40C or 20+50C for 15

nmonths prior t o reverse phase HPLC analysis of LTB4
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187" Syt o 0 Dol RO N ARy S BB A ey dag phase
of HPk@bnanesipdt LOBE eNG ingpueities anieberibahigeExafmple 1.
concentrations of LTB4. EXAVMPLE 5 Materials and
nmet hods Aqueous isotonic LTB4 Na salt solutions at the
conggffitcati on of 35 and 350 ng/m in phosphate
buffered saline (3mM sodi um phosphate buffer, pH 9.5)
contlzg resnigs OF. D EYEDRT Aeamadaticarstedysof cbimreht sabticon of 6B, (acid

§| V€S of f_'f@mlaQ.;ag zm\ﬂ &lﬁe%mncm%%ogpta?é %@nhy figure 7. After 17
ilution of sol uti on of

CExEIRBITG Bptorag TACen oL B @H errDuaronc Sokpgeter, 95/5)
SSOn@mﬂdn #@19.0 hey/ Al dhdveer @niplege YegradatbonCeBt iadetatble) with a

the Y Q'Iipﬁpéﬁ%ﬁ? £ %m/"s‘yfl ﬁ?te%rur%tep t n%”éjc%oﬂh«ﬁ #@er

ri or reverse
HPLQe%maflSWSéh@‘fWﬂLeFBAfTBaM\@S trﬁﬁ%rpw%@ %SO&@@”C?altb@daq%'on of
26X anplseglivalRas bt dosidnm hwvoﬁd@&a@ EtlaBEﬁB} of the $QultiigQiihaolic LTB,

o yup aa 3ikbef bR s eas cRilford = FRR6BM0 iRbheke M apaeuriey
of lewvplafioniyes4uf. SEONerlydteeforred ds@revlmtjon Fidyuefahs LEheadium salt
t hanlLth&m l%@@?zﬁ—gt%‘h i\anﬁag}xqc.n% I-Uid 9%@Ror%§ewd%at lmater akanne

T Pires Sods o 2t Bt 8By otk gy Pty TRI of %) than

28 enbTistin &k esidtfosat irt BEOHEW@ates sy atThersame conclusions can be drawn for
solutions of LTB, (acid form) and LTB, sodium salt 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 glycine 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 formulations 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 aqueous solutions of LTB, Na salt, the



of the glycine buffer ranging fromO dnmMto 10rM had
l[ittle inpact on the stability of the LTB4 Na salt
weabustidza1s. A very simlar observati on was doneCwiBivos/002781
solutions of LTB4 Na salt & 350 ng/m, pH 9.5, stored
for 5 nonths at 400C, at the sane 4 different
concentrations of glycine. EXxAMPLE b Materials and
rret hoeks cogaraeatsd S atgpimi)solutiBd oNaTms.ah 05 &0ktDH/ water &tledshable
m%edﬂtt ?h‘!ﬁ?@ ‘Rjte%g(?g/ rﬂ%{ﬁlgsrol?&%ﬁpogﬁg& IRL{BE %rﬁg e§&!nmental
conﬂHWﬁkmg 0. Ol%)EDTA wer e obtalned as described in
Exanpl e 5. Mannitol was added to all solutions to the
final concentration of 4%in order to generate a solid
esi due (mannitol bread) containing LTB4 Na salt and
all conponents of the excipient upon freeze-drying.
Fatty acid free (deiipidated) human serum al bum ne
(HSA, Signma Chemicals, St-Louis, M) was added to sone
of the solutions to the final concentration of |ng/n
prior t o final pH adjustnent (to 7.5 or 9.5).
Sol utions were dispensed in 2nm vials, frozen at -20
OC and freeze-dried. The vials containing the
freeze-dried solutions (mannitol breads) were then
seal ed as described in Exanple 1 (but under air
i nstead of argon), and stored in the dark at 405C.
After 1.5 or 4.5 nonths, vials were opened and the
manni tol breads (containing LTB4) were dissol ved using
ImM of water to regenerate the original LTB4 Na salt
solutions at 35ng/mM . LTB4 and inpurities were then
anal yzed by reverse phase HPLC as described in Exanple
1. Results Figure 6 shows that a freeze-dried LTB4 Na
salt solution at 35nmg/ M, pH 7.5, imediately
redi solved in water after freeze-drying (time 0) shows
a level of inmpurities of 2.9% and that identical
freeze-dried sanples stored 1.5 and 4.5 nonths at 400C
show | evel s of inpurities 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
| evel of inpurities after 1.5 nonths of storage.
Figure 6 also clearly shows that elevation of pH from
7.5t 09.5in LTB4 solutions prior to freeze-drying
results in a striking decrease in the |evel of
inpurities as observed both after 1.5 nonths of
storage (in the presence of HSA) or after 4.5 nonths
of storage. These data clearly denonstrate that



al kal i ne pH al so enhances the stability of LTB4 Na

salt in solid form i.e. after freeze-drying in the
wonrewmaaze7of mannitol and in the presence or abeEmB®0DH02781
HSA. EXAMPLE 7 Materials ard nmet hodsThe et hanolic
solution of LTB4 (acid form (EtOH water, 95/5)

obt ai ned fromthe manufacturer (Cascade Bi ochem UK)

was diluted with EtOH/ water, 95/5 to generate

et haneld €: Apparentph’ o ethdiblic@ordulfations d@tLT®,and 0. 9

ng/ M. Ethanolic solutions of the sodiumsalt of LTB4

at 9 and 0.9 ng/m were obtained by adding 1.05,

equi val ent of sodium hydr OXI de. SoI ut i ons of the |
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equ'vé’ﬁéﬁtﬁ@ﬁ/lsxﬁf@fum hydr oxi de, the stabi|ity of the

resufting ethanolic LTB4 Na salt solution under

i dentical conditions is drastical I%( roved with an .
PrpurlH yasd0easuged Yaing aFisher SrigPiitg qu? Urpgimjchpieggminiature pH
degr agabbinakisi dddtrede, heodrhB4mpesiture. sal t sol ution in

75/ 25 Et OH 10m™M gl yci ne pH 10.5, denonstrated that

under al kaline pH the sodiumsalt of LTB4 is

st r i%gHgby nraaseredtadielr e 7(moptnsidf ptdrege bt dfe iBd8&edtthanperatures
LTB4 in its acid formin EtOH water, 95/5. The sane

concl usi ons can be drawn for solutions of LTB4 (acid

1oor M 1Gmd diyidBee/de@Huptsl&l.? at a 10-fol d | ower
concentration (0.9 ng/m ), with an increased stability

of the sodiumsalt of LTB4 in 95/5 EtO4/ water or 75/25
EtOH/ 1 O gl ycine pH 10.5 (inpurity levels of 4.9 and

4. 396%AM B\Ugﬁs respectively), over the acid formof LTB4

in 95/5 Et OH wat er
Materials and methods

15 LTB, and analogs were obtained as ethanolic solutions, in acid form. LTB, was
from Cascade Biochem (UK), LTBs; was obtained from Biomol (Plymouth Meeting,
PA, USA) and all other compounds (LTBs, trifluoro-LTB,, 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



(inmpurity level 62% of AUC). The inpurity |evels

measured in the same 3 ethanolic formul ati ons of LTB4
wano/ard70. 9 ng/mM stored at -8C00C for 17 nonPOs$/1B2005/002781

varied from2.8 to 3. 7% of 2AUC (data not shown). Table

1 bel ow di splays the pH val ues neasured in the

ethanolic formul ations of LTB4 stored for 17 nonths at
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tenperature. 2 pH was neasured after 17 nonths of

storage at the indicated tenperatures 3 10OmN
19! y®en@fsNaOH, pH 10.5 EXAMPLE 8 Materials and net hods

LTB4 and anal ogs were obtai ned as ethanolic sol utions,

i n deitHs P¥rarmartBhe xadoysrsotitiens efdldd: BeRR &P PTIGRIt af $Ro/ml
was spbwéd iﬂe%tfail (IU) lBinﬁw le(dPvisrymnd frodvizetol 1596, 2AhoWSA) figure 8
ggdﬁgrlalPt e)r Elgﬂr tg%‘é’%& mé\ellt&l %trlsgnr?egTé? agent solutions
Cay memmxmawhﬁ AhﬁO A oH, 7. Mnchasseq sigpifipRnilyl (grey bars). Figure

150! @t diQNng o0k tﬁ&esoﬁ@ehm tﬁ@lssmefurémge\ﬁeg $tOk Mﬁé months at 40°C,
agents (LTB4 and anal wer e obt al ned

0 b
o PYRPUTE TS B e D AR gp R monstrated by the
sol uweanspofity Hevetoafialirsobisibs (llackiperd)TB4 agents were
evaporated to dryness under a stream of nitrogen and
redi ssolved at the concentration of ~ 35 mg/nl in
phosphate (30 m\V) buffered saline containing 10 mM
gl y&EMPIE D106 EDTA, adjusted to pH 7.5 or pH 9.5 with
sodi um hydroxi de. Aliquots of the solutions were taken
2Por Materiads ancemaielysis (t 0) and the remaining

I f _
ZIOS gg%ggz:l a())nalo(l‘?-ls-g(\%n?ggta nlegl%F %ma%f)ﬁ‘ct so%t?clomg macm%n.nEl}aH’go—LTBf,
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escCrl.l

£ he WP AU LT FURET T Proraib T bR B s Apengs (LTe,
267/ rAnd shelngs) veare iohiairiedl by(addp 1 expunvaleny of eoﬂbthm\?wﬂwmig The
fr onmZanoli@s ki ¥ons 3% t QWi Baif b AHE €18, 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. Aliquots of the
30 solutions were taken for immediate analysis (tg) and the remaining solutions of
LTB, agent Na salt at 35 pg/ml were dispensed into 2 ml vials 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.



(enpty bars). Figure 8 shows that the inpurity levels
in all LTB4 agent solutions stored for six nonths at
woQeG/ar97pH 7.5 i ncreased significantly (grey BarsB2005/002781
Figure 8 al so shows that sd8utions of the sane LTB4
agents stored for six nonths at 400C, but at the
hi gher pH of 9.5 are significantly nore stable as
denmpssks at ed by the lower inpurity |levels of al
solutions (black bars). EXAMPLE 9 Materials and
met WoHS exreimedthenarisgssalieioss bt Ei+eantaSORILARTN 3tS5 na/ml
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agents were evaporated to dryness under a stream of

nitrogen and redi ssolved at the concentration of ~ 35

ng/ M in phosphate (30 m\V) buffered saline containing
1010 B¥AMMPYERRe, 0.01% EDTA adjusted to pH 7.5 or pH 9.5

W th sodi um hydroxi de. Aliquots of the solutions were

takﬁmﬁﬁdsahmnﬁﬂﬂwse analysis (t 0) and the remaining

sol utions of salt, at 35 I re
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erla s and hods An et hanolic sol ution of
LTﬁﬁﬂﬁﬂﬁ form obtalned from Cascade Bi ochem ( UK)
was neutralized by the addition of 1 equival ent of

sodi um hydr oxi de to generate
25  Results

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 sodiumsalt. Aliquots of the ethanolic solution

of the sodiumsalt of LTB4 were dispensed into 2-ni
woiede3td7o obtain 2 ng of LTB4 per vial) and t ReT/1B2005/002781

sol vent was evaporated to dyness under a stream of

nitrogen. The residues in vials were dissolved with

0. 9% sodium chloride (NaCl) (vial 1), 0.9% NaCl in 0.1

N dvafong Wieddtrildhgly StaBiedNB&l alkaind pHi\bM@-i'e(rw'waie r3hge of pH, and

09O 1 , 3%I\IaCI in 0.1N
Planﬁ? g? %Ufﬁeof an'élaﬁoﬂﬁ%%ﬁg %cl al Al'i quots of

the sol utions were taken for |rmed| ate analysis (t 0)

andEXAMPEEAAI ni ng sol utions of LTB4 sodiumsalt at 2

ng/mM were stored under air, in the dark at 405C for

five weeks, prior t o reverse phase HPLC anal ysis of

5L TB# tandaxamplgr thei pherragcoliinsties PddBi in retedpisiveng adrRwéslatign by

Theyr&stidngt Rutdshinsral ik di. d§ar@8adiLed (St Vsh Qib-cutaneous
aqueous sol utions of LTB4 sodium salt at increasing

conGemt W2t P985 0di um hydr oxi de (increasing pH) is
.shovvn in figure 10. The data obtai ned dermnstrate t hat

rgg g%ﬂ%g@ht‘ie\{l%iua%oémgﬁ}eelbywlgf git? %le‘% 25 H'FIEJL)' We"é’ used;

Ieve S not detecta 'n Vvia

104 2amrmawweé¢1fa§w9 foHL & herrar Bspeatises Wil %%Qmﬁ@rwzm @d their
af t J@l[quE* Vé@ndRekamlilaetias QG@N adr ré@@zd hlodt €PRIIINGSLTB, iwas
ve oyl ulgnt Do B L AR BN BE s gt s
t heBlooghsamnplgs (O gll/sampleg \Mhe&suak@datai, 055,342, 8. 15,304 aB@ 60
andm%u?e% ot g ﬁkéc %Z&m Thd %&?gmmg ooherlera.lnmealate;/v anti-

nmpurity levels 0) varied from 2. 65
15The§@%l'é¥"€ Ve I‘ya'lfl’e‘ﬁi’fﬁ&%rfeét‘%tot%‘dfe PeEsA bl fincentrifugation
sal tos plasiihb d&atiah ePlsdnia Kirgbyweiealbbrkd aeeB0at uatikakayed for LTB,

r i r | i e.of
oot S, 8 A AR08 Ol c Bl PR Bl .
ex ah\pa@mntsﬁét'@h@ﬁrﬁ@éowwﬁgtqf E5Bsgras dppg thigughythe tail vein; for i.j.

f ol é&%@gaa&imLmsﬁ\M@aw&ﬂy Mfediéd ﬁ&h@hé&mﬁﬁbfté@weamg of the

t
e B sl et e S et Popstiaahe dPRdegPBups of
three femal e Sprague-Dawl ey rats (wei ghing ~ 250 g)

wer ﬁ?M%elqA sﬂ@&vwesph\é?rﬁgcofkﬁrﬂ@sdoffﬁﬁ fgeﬂoﬁiﬁb'rx %adm:mstratlon at the
anesfhetised with %’ azine and f

Cor FRS\ET PO TR R T Prapass P tsPRisiTousH rapicly
sanpkieages ib T@4oMmsnaidivimesioe) redcratg & hexohose lokl Sohinutes after

Zﬂgg/ }(Jg a@élnﬁ%a%tlgl?stﬁg\é% AT 9’{ %hg\}’]ﬂﬁ pfag a%\LelJ r%%rﬂ%o baseline

ere'ta en at 0,
1, pvels 30 mynutgpattari somisHEN s Thore G Aigatrepew tha 7B, i

i nj @ﬂﬁbbﬁﬁw trditerhddaesh siRlsnvher @eiparnpithraltdlcylation. Figure 11B

ant | %g%gs a comganson 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) resulted in
the highest AUC. However, these data also clearly show that the AUC for the i.j.
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



with EDTA and transferred into an ice-water bath until

centrifugation for plasma isolation. Plasma sanpl es
worom/stored at -80 OC until assayed for LTB4 eomiaBwDs/002781

using a comercial ELISA (Gayman Chem cal s, Ann Arbor,

M, USA). The i.v adm nistration (15 sec. bol us) of

LTB4 was done through the tail vein; for i.j.

adma@l'rrﬁrtngt%tio‘ﬂrbf t}lreT%gV\@% i estsl abrﬁ*ﬁr@ﬁﬁa@idn oL tH)8s shown for
JeJunun1after eni ng of theﬁgbdonlna

i AITGE RS TP RES HORGoDFPErETUIRER o S G e o fe an

A sruﬁm\zSeritMymenaﬁnﬁmmrrgelmBem @k mMotiB4. following i.j.

adm nistration at the dose of 50 ng/kg in rats. The

data show that plasmatic LTB4 concentration rapidl n

Pncreases |n“%ﬁ@”FUPW%ﬁPﬂ§B$bf@’?%?@%FNBH““F%%@hWﬁ%S%“Wm

maxi Mdbrﬁé&@é th"@réﬂf nlUWSbéiuﬁc%Fstbod thaBRE EipsbIE aF Fdthert he
Sshow

dat 0 hat LTB as els return.

bas e’P?‘Hé ATy d 35 ‘Pﬁph wF’éﬂe? fa q OV iM% a%‘%’t‘su SRS ©F
Thesaeiadaatlans:dﬁetaeIryeemotlmng,u B4n¢rsl &ief prisicipies| of the invention
tr ana?wld%&@ﬁngf glR:WOteBﬁ'thr%Js %Hmhb M hih s L FPEEEAbe within known

circulation gure H B provides a conparison of the

19 ed"l,ﬁ‘i‘al@l’naf%%raétl,ﬁe\)’é't"('%% arE Iovhichgie lBY(—’é‘glﬁﬁ pertains and as may be
concaipliédtd 108 esdetialtfBgutdsrtrecictidifrersenforthpaicess foflows in the scope
adnﬂgi frati q;dlkmn this case, the pharmacokinetic

parane erPy Adi Cat es t he system c exposure to the
drug. As expected LTB4 adm nistered directly into the
circulation (i.v injection) resulted in the highest
AUC. However, these data also clearly show that the
AUC for the i.j. injection of LTB4 is as high as 35%
of that of i.v. LTB4, denonstrating that upon i.j.

adm ni stration, the uptake of LTB4 in the circulation
is efficient. These data further suggest that ora

adm ni stration of LTB4 using an appropriate
fornmulation for delivery in the small intestine
represents an efficient route for
system cadm ni stration of the drug. The AUC for s.c.
adm nistration of LTB4 is shown for conparison

pur poses. Subcut aneous adm nistration is known in the
art to be an efficient way of admi nistering LTB4 in
rat nodels. While the invention has been described in
connection with specific enbodinents thereof, it wll
be understood that it is capable of further

nodi fications and this application is intended to
cover any variations, uses, or adaptations of the
invention following, in general, the principles of the
i nvention and including such departures fromthe
present disclosure as come wthin known or customary
practice within the art to which the invention
pertains and as may be applied to the essentia
features hereinbefore set forth, and as follows in the
scope of the appended clainms. WHAT | S CLAIMED | S:



1. A stabilized LTB4 agent pharmaceutical formnulation,
conprising a therapeutically effective anount of an
wQDBk/agent, a salt thereof, an ester thereof, POT/IBI005/002781
et her thereof in associatian with a pharnmaceutically
acceptable carrier at an al kaline pH between 8.2 and
14 effective to stabilize said LTB4 agent, thereby
increasing said formul ation shelf-life, or a
phaMH#%%Egﬁéé¥¥§Qé§éeptabIe, al kal i ne reacting
carrier. 2. A conposition conprising an LTB4 agent, a
salt thereof, an ester thereof, or an ether thereof in
asséci at i on Anstebilizedd{By peeoe abdrechyticatioptiativre cemprisieg a
a}q %r@dé&@&dll‘}%ﬁ@tﬂw’é@rﬁ&ﬁﬂofg&gr@)@ dt, 8fsal@thereof, an ester thereof, or
phar maceu

acce

Car pr arer yiefaara aBRERET Tk > aPo PP oY acEahln st =0
of ahkylirefpHbetivesn 8. 2tzmd21,4 effectia o dtéidlizecapldgB: pgant,othereby
st aildazing sgerfga%@étsoq@helew be Q?hgm:%emgﬂ\} Q¥ eftable, alkaline
substancesS. 4. The conp03|t|on r stabilized
f or FRACHRY Eﬁf”%‘f any of claine 1 to 3, wherein said
al kal i ne pH ranges betvveen 8.5 and 11.5. 5. The
GBIOST 1 o0 SE AR L IR 90,01 Sl gL
andtheteds, oGan qther heraob i atsrsmtl@n vythaa)b*har!zr@detftlgalmcamt@tﬁe carrier
of any, kalflediHBethel P8 2 anthel GidprRdhdcd OEdly Rtdpedbid, Bikaline
inaliquid formor in a freeze-dried formor in a
cr yEGEaéT'”Q ffrm or in solid amorphous form 7. The
conposition or stabilized formulation of any of clains

6, V\,her [ er .. .8
HheJcomposi 11 s aReayGPhyseiuged AR Snp B faR1. B2
vvheWé?'f?'f‘s%ecfoﬁtq’e%%Orcsé?tP'i'Y@F’ ferenu@ios Bt isesotlt R tOX’C
gr oygbs€sHass.sti ng of water, al kaline netal hydroxide
sol utions, such as sodi um hydroxi de sol ution, buffered
saline solutions, such as Phosphate Buffered Saline
(PBS), al cohBie-aomwosifien pystaljired fermaditian drany stigaims 1 to 3,
gl thmsal@ﬁlkallr{@ﬁﬂ Hih§ed heleaf 8.5%nd ies.conposi tion or
stabilized formul ation of claim@8, wherein the
al cohol of sai d al cohol -cont ai ni ng agqueous solution is
sel 6ct ed fr orhetdoenpgsitonp orceials izl foigndticet dianplof claims 1 to 4,
pr O%Eﬁelﬂﬁgéié’ g%hneb&rﬂnza\ébesaéé%&@ 9.5RhgAgNedi ol ,
gl ycero and manni t ol e conposition or
stabilized fornmulation of any of clains 1 to 6, 5
wBekei N sai drheabipesitibreorastsialided gsrnagdtenticEdny bOdaibee to 5,

gr o%epe?nn%&%rﬂ%la%f)n psriggr”qgid form or in a freeze-dried form or in a

crystalline form or in solid amorphous form.

7. The composition or stabilized formulation of any of claims 1 to 6,

30 wherein said carrier is an aqueous carrier.

8. The composition or stabilized formulation of claim 7, wherein said
aqueous carrier is selected from the group consisting of water, alkaline metal
hydroxide solutions, such as sodium hydroxide solution, buffered saline solutions,

35 such as Phosphate Buffered Saline (PBS), alcohol-containing aqueous solution, sugar

solutions, or a mixture thereof.

9. The composition or stabilized formulation of claim 8, wherein the alcohol



solvents and a m xture thereof and water. 11. The

conposition or stabilized fornulation of claim 10,
wohere@m3zp73ai d m xture conprises water and at | easaB%H0%0602781

(vol/vol), preferably at | e&ast 60% 10 (vol/vol)

al cohol . 12. The conposition or stabilized fornulation

of claim1ll, wherein said alcohol is selected fromthe

gr oBh SEOALPRRTREtaHTNE pHEBT SOlWERTs PRlREEH OB the gapppyonsisting of

al celainpl, prayanediyedl, balzyicatoabl, papdnemdIiNglyadrol, 4%d h3nnitol.

The conposi tion or stabilized fornmulation of claimS8,

wherein said fornulation is stabilized at a

t enpér at ur e Thenginmysiticoer sREUBA formGa ey Phicdims 1 to 6,

Ca fjHfeih §a1§@a@ﬂeH %W@arﬁé@@l&\?ed@?&n 8 grolip Eﬂ%‘hs@hb QRoigBnic
inali B‘perature rangi ng from

25(?&"8” ﬁ@ﬁ@:avm'g}i’rgéh‘ﬁe s an
al cohol -containing 20 carrier or said forrmulation is
in g,freeze- r
St a(tj)ll (i zed f'ﬂ*HrcS) é{olg%g%ggétaba_p&fﬁﬂﬂglgﬁért beJIa R 10 wherein said
wherBKhire geraPiisgr Moker and a4 'ﬁ@é‘? 2% ureivels arqf%r aE'&S@f Egst 60%
wd Rvapodl #dahbne matrix or constituted of an al kaline
matrix. 25 15. The conposition or stabilized
formul ati on according to any of clainms 1 to 14,
wherl@i n sai dTheT®npagigint of stabiézadoforielaon of claim 11, wherein said
B4[ SR0ohdRs dhibyed R¥¥ Pe %rolﬂ) bAkidi ng' & e%l)anol propyleneglycol, benzyl

ei cosat etraenoi ¢ aci d] LTB4")
nﬁ&@f‘?rBWPBPQ‘%?'a%‘qu%'eE“Cf B‘PHWFOAM on accor d| ng to any
01‘5 claims 1 to 14, wherein said LTB4 agent is selected

zr ?.. ng.. gr o'ﬁpf ﬁogrﬂ) 'hl%b %If'gﬁé_d-rf%ﬁ?ﬂéé rg'g? cqé J}Wéj rvx%el?Tv?sald
19- ﬁyrdm@@p.nm'g:a@xhzegcbatm,ggnm@yatgrpgangmgfﬂgm -25°C to 45°C when said

S( S)Awdr paT Mo@@@arﬁeﬂﬁ@@étcﬁﬂ&%@l@ﬁoﬁ i3k @0ihuid3Smd, and a

The tc:orrg gltl on. f st aB %Jié érrul ation accorg ng tot -
any ot Pl 5! rtgor Pern YAF YT AR aconot-containing
sl eetried of smmfwmmla;nooupmca)ﬁnsezstdrng fofm. 5(R)-hydr oxy

and 5(R)-hydroperoxy anal ogs of said LTB4 agent. 18.
The conposition or stabilized formul ation according t

any f cl ai nE"ecqmPophion whaRBiliAe ko HUIPTEn ORI A cledns to’s,
sel egieeeln baiorkairkee isgd parpicdatesiold caugedith kil Bikanmed inytrix or

est ef aptek FB4n gfklgw]e estgr- S5 19. The conposition or
gztabl I5Zed formil ation accor di ng to any of clainms 1t
15. The composition or stabilized formulation according to any of claims 1 to
14, wherein said LTB, agent is leukotriene B [55,12R-dihydroxy-6,8,10,14(Z,E,E,Z)-
eicosatetraenoic acid] ("LTB4").
30 16. The composition or stabilized formulation according to any of claims 1 to
14, wherein said LTB, agent is selected from the group consisting of:
LTB,, 14,15-dihydro-LTB, ("LTB;"), 17,18-dehydro-LTB, ("LTBs"), 19-hydroxy-LTB,,
20—hydroxy—LTBq, and 5(S)hydroperoxy and 5-deoxy analogs thereof.
35 17. The composition or stabilized formulation according to any of claims 1 to

14, wherein said LTB, agent is selected from the group consisting of:

5(R)-hydroxy and 5(R)-hydroperoxy analogs of said LTB, agent.



14, wherein said LTB agent is selected fromthe group
consi sting of:
weo (28)e/0aydr oxy- 6, 8,1 |, 14(E, Z, Z, Z) - ei cosat et r aen8CT/1B200E002781
("5-HEETE"), 14, 15-di hydr 0-335- HETE,
17, 18- dehydr o- 5- HETE, and 5(R)- hydr oxy,
5(S) - hydroperoxy, 5(R)- 10 hydroperoxy anal ogs
thereof. 20. The conposition or stabilized fornulation
accog.di ng trae QBMpﬂiitidH &i $¥sbillzeti dorbdativhercedrding ab dny dBdaims 1 to

age sel e fr t [IES7 G Vo B Y G
b 7 0 Bt B < R i G0 Bhitho o

17, ifk, dedipdreeternad ous, dtheresnd; N-acyl 15 or N al kyl
derivatives of |eukotrienes C4 and D4 and

14, 15-di hydro or 17, 18-dehydro analogs t hereof . 21.
Thel2.onposiThe sampesisenen $tpbilizedfemiation asrordbede aPngr eigims 1 to
any of\itd-&h TBid l_TBOaé‘e‘ht MRS B I Fr§A ek (_l)r-BBp @@@'ﬁtmb f:

sel ected from the’group consisting of:

5, 12@5drmymxm@8@1841©Z@Zb¢lé@s§mteeﬁ@eﬁepd AbFEE"), 14,15-dihydro-
5- hgg—rﬁé)ﬁ'ﬁl@-‘deﬂyjdrg% H@TF_C%atSQi)Lla,Qlﬂ@{y? 5Lty dadPdroxy, 5(R)-

i somers t hereof % {e conmposition or stabilized

f8r FYAraRs ey WS 0 any of clains 1 to 14,

wherein said LTB4 agent is selected fromthe group

consj,sti ng f t

19- rﬁrg t hyl - L@f"g C]pg’\?gg@%rggf &gblLfeid ftar"h%l?cm,?n ali%{)rdkﬂé??} cz)a_ny of claims 1 to

LTBA4 w@erglgsaidfuTamaee'm‘r'BS@Jects{@f ro0L @R O UPHOPTIEIN 0y ‘
F&{ngne'sT(;B shd lgsandnmelscgirﬂp&%'Jn"lgr‘_lSOﬁeh%/HRpérlalo@@%ereof N-acyl

on dccording t6 any of clains

v!be loeNfBllS/adeh\Laﬂ"Bds efgewitotiienes €, end Bglang éﬂnlﬁ’erhYg’FQ)ebU 18-dehydro

conS| qﬂ Of 30 3-thio-LTB 4, 3-hydroxy-LTB 4,

3- nr@?*h 0951'8%, 3,3-dinethyl -LTB 4, 3-fluoro-LTB 4,

3, 3- dlfluoro LTB 4, and 2,3-difluoro-LTB 4. 24. The

CO”@QSi ti Onrr%rcoﬁwtfaahbh 6E§;af)m£é'mbﬂrﬁm@ﬂ'brﬁé‘c€:6fcnﬂgl@ dn9 ofBigims 1 to
of cla qgent sel.ect ed

fromtt ngrﬁ‘(‘osﬁﬁj %Tgmgpgf{% '%ﬁeﬂ%cﬁted %gm-lg%%gr p consisting of:

ot |EY12$&&h{1 HY)-8/8, (81 4-bitBdraeidnylcaridd s-hylirdxgts,8,20) 18-
LTB425 e COo CIS|t|on or it QIllzed formul ati on .
acc&’l‘&?arli@tr?eé‘og%' A IPUNRE MEFY 14, wherein said LTB

agent is selected fromthe group conS|st|ng of : LTB4,

LTB% LTBS, Tr?eo olﬂ%"sﬂ&{ oFIt%bﬁllzed formulation according to any of claims 1 to
20, 20, 20-trifluoroneth

18- H¢dPBSEINLSPiS| 4B, SIRRIF 8§5§Ctﬁdl'§°'2i? t égﬁ%}’grc(g’??gtnﬁéﬁ
%Sh%rﬂ’)xﬂ)' LiFiBofbmeing- L%ge%he%mak%’g@ J1deineehyl- L2§4, 19-fluoro-

The conposition or stabiiized for ation according to
any L#B,, dPaiondifluorod TB 4 18vddedidune- 198 Prd R4 upgeti B)- s
selected fromthe group consisting of: LTB4, LTBS,

LTB5, 20-hydroxy-LTB 4, 20, 20, 20- trlfluoroneth | -LTB
4, 3hydr oxth_qtglmasntlon or stabilized formulation according fo any of claims 1 to

14, wherein said LTB, agent is selected from the group consisting of:
30 3—thio—LTB4, 3—hydroxy—LTB4, 3—methyl-LTB4, 3,3-dimethyl—LTBq, 3—ﬂuoro—LTB4, 3,3-
difluoro-LTB,, and 2,3-difluoro-LTB,.

24, The composition or stabilized formulation according to any of claims 1 to

14, wherein said LTB, agent is selected from the group consisting of:

35 LTB, methylsulfonylamide, LTB, methylamide, 1-tetrazole LTB,,



10 and 5-deoxy anal ogs thereof. 27. The conposition or

stabilized fornulation according to any of clains 1 to
waapoownz7ei n said LTB4 agent is present in anoBATABWN5/002781

fromabout 0.1 ng/m to 253%g/ M of the formul ation.

15 28. The conposition or stabilized fornul ation

according to any of clains 1 to 27, wherein said LTB4

aged?- i s pridg§spfPPTitigheuTiellizsd f??‘&fﬁ%cﬁ?forgmﬁﬁ?ﬁf‘yf’f)di'ms“0

ng/ 4, Wertih@akiamBUAgnt m“selezeaﬂgomﬂhkegmon‘pmm:stnngrmf or

stabilized formul ation accordin

56" DBt 115 Wt 2 BV Bs P DBRoOF Y THE R B Ty i hyiroey-LTes,

30. 1§'-|h9dr€é§lmlm5J, BhHoIrady -ISiBg 0 -hiy @redy-L 08 nathgtiioon-LTB,, and 5-deoxy

a corq ereo]any of claims 1 to 29 further conprising

ISt coating as an outer layer. 25 31. The
corrp05| t| on or stabilized fornulation according to

cl abg) 30 f Ufriefb%ﬁwpsgfm{ beétBQh@d&@ﬁﬁﬂ&ﬁdr{&cbray@rtohaaweaa;ms 1to
a core contalnin

eadti HETERRP e BandErEr st oy s Sroud o o

COIT‘Q@B;I L@ Lﬂ3’5, §(§—@%Hok?r¢ﬁ8 obval @Lﬁrmﬂor@ﬁi‘eﬂwmm& BohyaIRYxy-LTB,,
of clains 1t fch further conprises a chelating

dfeapd 5rdeﬁx3bﬁ%ﬁ]?i9é65?ﬁef’cal |y acceptable salt of a

chel ating agent thereof in an anmount effective to

stapilize .edcohggétlglggpgtamﬁ%d fgnﬁulmbgdﬁr%r}\?ﬁny of claims 1 to

stabilized fornmulation accor [al m 32

35 Rhewbereinzgeldid Bagesit is greawtawwab@tﬁy& HPEHABALT 8- létq/‘a" to 25
34. e 60IRRASINtUIRRNOr stabilized formulation

3cord| ng to any of clains 32 to 33, wherein the

el ating agent is selected fromthe ou&o gon5| sting
of eBhyl enegh%ﬁ?’ﬂfé%sgtqn&éé@b"ge%&rﬂ‘“ aE%TA ording to any of tlaims 1 to
di ey WeererdaahtiTite peentanperen lla@mu'ot@TJPfxpm aiut 1 pg/ml to 1 mg/ml
ni t oF tetfoirp@stidnc acid (NTA), glutam c acid, and
aspartic acid.35. The conposition or stabi i zed

]:,Zﬁel%ail ation 'ﬁ;c Cc%lr'n %q.r&gr %%S“l ?‘]%rml.‘ﬂgt%neéd&lrd% to any of claims 1

ting ent
st abp PP f%'ap'f'%'?%ﬁﬁ%maar?%(& Qc‘ito'b' g‘? ‘ai m 34 wher ei n

the chelating agent is DTPA. 37. The conposition or
stalzol i zed fOrerohgbsiton acsebitiatiggfotmdattdraaqi@thg nleey of plaims 1

t he tpba kL YbinpAsihY aReRRAE abdtiigSldn dusteragleect ed from
group consi sting of the salts of sodium and

pot a3s:l.sI um The composition or stabilized formulation according to claim 30 further

comprising a separating layer between a core containing an LTB, agent and an
alkaline reacting carrier and the outer layer.

30 32. The composition or stabilized formulation according to any of claims 1 to
31, which further comprises a chelating agent or a pharmaceutically acceptable salt

of a chelating agent thereof in an amount effective to stabilize said LTB, agent.

33. The composition or stabilized formulation according to claim 32, wherein

35 the chelating agent is an aminopolycarboxylic acid.

34. The composition or stabilized formulation according to any of claims 32
to 33, wherein the chelating agent is selected from the group consisting of
ethylenediaminetetraacetic acid (EDTA), diethylenetriaminepentaacetic acid (DTPA),

40 nitrilotriacetic acid (NTA), glutamic acid, and aspartic acid.



38. The conposition or stabilized fornulation

according t o any one of clains 32 to 37 further
woaoprisx7ng Human Serum Al bum n (HSA) . 39. ThePCT/1B2005/002781

conposition or stabilized f3srnul ati on according to any

of claims 32 to 38, wherein said chel ating agent is

pre in anmounts of fro bout 0.001 t o about

per ?gm by \%ﬁ Wpo&FIOP ﬁésgbgfﬁﬂl }oErngaiq;Baccg érH;(to clalm 34, whereln
f or o idlazing a4Ont iIFEBTAONMPOSi tion or stabilized

formul ation according t o any of clains 32 t o 38,

wherein said chelating agent is present in anounts of

f r odPabout ONDPMRYSHBB G S@Gl'lﬁ%ﬂr@éﬁv'aw WEPGHI Brclaime34, wherein

stcabhé tresding H3éniwigenbaf or mul ati on.

37. The composition or stabilized formulation according to claim 32, wherein
the pharmaceutically acceptable salt is selected from a group consisting of the salts
of sodium and potassium.
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38. The composition or stabilized formulation according to any one of claims

32 to 37 further comprising Human Serum Albumin (HSA).

39. The composition or stabilized formulation according to any of claims 32
15 to 38, 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.

40. The composition or stabilized formulation according to any of claims 32
to 38, wherein said chelating agent is present in amounts of from about 0.01 to
20 about 40 percent by weight of the stabilized LTB, agent formulation.



