POLYMORPH C FORMS OF 6-11 BI CYCLI C KETOLI DE

DERI VATI VES RELATED APPLI CATI ONS Thi s appli cation

clainms the benefit of U S. Provisional Application No.

60/ 546, 433, filed on February 20, 2004, and U. S.

Provi sional Application No. 60/615,803, filed on

Cct ober 4, 2004. The entire contents of both

provi sional applications are hereby incorporated by
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enhanced activity towards gram-negative bacteria and macrolide resistant gram-

positive bacteria. The search for macrolide compounds which are active against
MLSg-resistant strains (MLSg = Macrolides-Lincosamides-type B Streptogramines)
has become a major goal, together with retaining the overall profile of the
macrolides in terms of stability, tolerance and pharmacokinetics.

Polymorphic forms of a given drug substance or API, as administered by
itself or formulated as a drug product (also known as the final or finished dosage

form), are well known in the pharmaceutical arts to affect, for example, the
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The present invention includes polymorphic crystalline forms: Form I, Form
II, Form Ia, and amorphous and monohydrate EP-13420 which posses distinct
physical properties. In another embodiment of the present invention, there are
provided methods of producing the various polymorphic forms in pure form or in
combination with one another. Other salts and polymorphs produced according to
the methods of the invention include EP 13420 malate, HBr, L-tartarate, ethane-1,2-
disulfonate, DL mandelate, orotate, S-mandelate, salicylate, gentisate,

benzenesulfonate, maleate, toluene sulfonate, sulfate, HCI, malonate, and



nonohydrate fornms of EP-13420. Pharnaceutica

formul ations of the invention include tablets,
capsul es, solutions, sachets or powder for suspension
dosage fornms conprising a pol ynorphic form or other
form of EP13420 and one or nore pharnmaceutically
acceptabl e excipients, for use in the treatnent of
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FIG. 8 illustrates an XRD pattern for amorphous EP-13420.
FIG. 9 is an SEM image of EP-13420 Form L.
FIG. 10A and 10B is an illustration of crystal structures of EP-13420 Form I

and monohydrate, respectively.
- FIG. 11A, 11B and 11C are SEM images of EP-13420 Form II.
FIG. 12 is an SEM image of EP-13420 Form Ia.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to Form I, II, Ia, and monhydrate EP-13420
as well as amorphous EP-13420, and processes for the preparation thereof, and
methods of treating bacterial infections in a subject in need of such treatment using
said polymorphic and amorphous forms of EP-13420 or pharmaceutical

compositions thereof. The polymorphic and amorphous forms of the present



ei ther of these techniques reveals distinctive peaks
for each particular polynorphic form whether in a
pure state or not. For exanple, pure Form|l, provides
a distinct range of peaks when anal yzed by XRD. These
significant peaks will be present with XRD analysis
for pure Form1l as well as for sanples containing Form
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FIG. 8 preéents an XRD pattern for amorphous EP-13420. It is well known by one

of ordinary skill in the art that lot-to-lot variations of crystal shape and/or size, as
well as variations among instruments and calibration of such instruments, can appear
as a preferred orientation in the X-ray diffraction patterns. Said preferred pattern

can be seen as variations in an amount of up to about 20%.



12.2 7.23 m9.0 13.0 6.78 vs 61.1 14.3 6.19 m15.6
14.5 6.07 s 32.1 15.1 5.85 s 35.3 15.5 5.72 s 30.2
16.3 5.42 w7.7 16.9 5.23 s 20.9 17.8 4.97 vs 100.0
18.8 4.72 vs 83.7 19.4 4.56 vs 50.2 19.8 4.48 s 22.9
20 5 4 33 s 37.3 20.8 4.27 s 26.0 21.4 4.14 s 35.0
.5 6 vw 0.4 23.2 3.83 s 23.8 24.4 3.64 s 85.9

el 14 oDyt oflod ke 53315 5413
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6a . 5}8 Z. (9 W 5.0 . 3.
7.7 11.47 m 12.8
9.3 9.51 m 11.3
9.8 9.01 m 504
11.1 7.95 m 10.1
11.8 7.47 W 4.2
12.2 7.23 m 9.0
13.0 6.78 VS 61.1
14.3 6.19 m 15.6
14.5 6.07 S 32.1
15.1 5.85 s 35.3
15.5 5.72 S 30.2
16.3 5.42 w 7.7
16.9 5.23 S 20.9
17.8 497 Vs 100.0
18.8 472 Vs 83.7
19.4 4.56 VS 50.2
19.8 448 S 22.9
20.5 4.33 S 37.3
20.8 427 S 26.0
21.4 4.14 S 35.0
22.5 3.96 VW 0.4
23.2 3.83 S 23.8
24.4 3.64 S 859
24.9 3.58 S 40.5
25.6 3.47 m 19.9
26.3 3.38 VW 0.9
27.1 3.28 W 4.6
27.9 3.20 Vs 65.2
28.3 3.15 S 41.3
29.0 3.07 m 10.1
29.6 3.01 w 6.0
30.0 2.98 S 21.8
31.0 2.88 w 5.8
32.0 2.79 w 3.6
32.8 2.72 S 41.9
33.2 2.69 S 32.2
34.1 2.63 m 13.9
35.7 2.52 m 14.6
36.5 2.46 W 35
37.7 2.38 m 14.5




33.2 2.69 s 32.2 34.1 2.63 m13.9 35.7 2.52 m14.6
36.5 2.46 w 3.5 37.7 2.38 m14.5 5 0 38.1 2.36 m
17.2 38.9 2.31 m14.2 39.4 2.28 w4.7 40.4 2.23 m
9.2 42.0 2.15 vw 1.1 42.7 2.12 w7.4 43.4 2.08 w
4.3 44.8 2.02 w5.9 457 1.98 w4.4 46.9 1.94 w 3.6
47.5 1.91 w 3.9 48.1 1.89 w4.8 48.8 1.86 vw 1.3

53.33%172 wa.5 54¥ 1.68 w2.0 5P 9 1.59 vw &/8
0 TaB$-@ 2: X-Ray Péwder Diffracti onof Form |l 142

EP- 13340 2-Theta (d&$rees) d (A) StWen ' | % (Arfeh)
6.1 4M445 s 25.7 228 11.39 m11.7 m 9.2
42.0 2.15 VW 1.1
42.7 2.12 W 7.4
43.4 2.08 w 4.3
44.8 2.02 W 5.9
45.7 1.98 W 4.4
46.9 1.94 W 3.6
475 1.91 w 3.9
48.1 1.89 w 4.8
48.8 1.86 VW 1.3
49.8 1.83 VW 1.8
50.8 1.80 W 6.0
52.2 1.75 VW 0.8
53.3 1.72 w 4.5
54.6 1.68 W 2.0
57.9 1.59 vw 0.8




9.3 9.48 s 34.0 9.8 8.99 vs 63.1 11.2 7.93 m14.8
12.2 7.25 vs 56.5 13.0 6.80 vs 51.4 14.6 6.05 vs
100.0 15.55.70 s 36.6 16.3 5.42 m12.3 17.0 5.22 s
37.0 17.8 4.97 s 37.7 18.7 4.73 vs 77.0 19.9 4.47 s
31.7 20.8 4.26 m10.5 21.6 4.12 vs 54.9 22.5 3.95 w
3.1 23.1 3.84 m19.6 24.0 3.70 vs 57.0 25.5 3.50 m
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2. 13 W
9.3 9.48 S 34.0
9.8 8.99 VS 63.1
11.2 7.93 m 14.8
12.2 7.25 Vs 56.5
13.0 6.80 Vs 514
14.6 6.05 VS 100.0
15.5 5.70 S 36.6
16.3 5.42 m 12.3
17.0 5.22 S 37.0
17.8 4.97 S 37.7
18.7 4.73 Vs 77.0
19.9 4.47 S 31.7
20.8 4.26 m 10.5
21.6 4.12 Vs 54.9
22.5 3.95 w 3.1
23.1 3.84 m 19.6
24.0 3.70 A 57.0
25.5 3.50 m 18.9
27.9 3.20 S 20.1
28.3 3.15 S 40.1
30.1 2.96 S 29.7
32.0 2.79 VW 1.5
32.8 2.73 m 17.5
33.3 2.69 m 12.8
34.2 2.62 W 4.9
35.8 2.51 w 7.7
38.0 2.37 m 10.9
39.0 2.31 VW 14
40.5 2.23 W 5.2
42.5 2.13 w 2.9
43.6 2.08 W 4.6
45.6 1.99 w 4.5
47.0 1.93 w 33
50.7 1.80 w 2.7



43.6 2.08 w4.6 45.6 1.99 w4.5 47.0 1.93 w 3.3
50.7 1.80 w 2.7 7 Table 3. X-Ray Powder Diffraction
of Formla EP-13420 2-Theta (degrees) d (A) Strength’

| % (Area) 6.1 14.39 vs 54.4 7.7 11.52 m16.6 9.3
9.54 m18.2 9.7 9.10 vs 55.3 11.1 7.99 m13.9 11.8
7.49 s 22.0 12.2 7.27 s 24.9 13.0 6.81 vs 65.8 13.2

5. 031218 3: T-RaPndlr Doty SErodu BB TROE 260 16 g
29 heth (degtles] 1T(A) 4.99 vs 74. Strerkfh'7 4. 73 ¥% (A@a)

j!w_ "3 L. 57 4/1'493919.6 T 29 - Oyg 20 _ ;
7. 0.8 4.26 m 18“2!.52 21.4 4. 15 vs 50.%,l 21. 7 %6. 9 s 46.9

9.3 9.54 m 18.2
9.7 9.10 Vs 55.3
11.1 7.99 m 13.9
11.8 7.49 S 22.0
12.2 7.27 S 24.9
13.0 6.81 Vs 65.8
13.2 6.68 S 353
14.2 6.23 S 314
14.6 6.08 VS 51.3
14.9 5.93 S 45.6
15.5 5.72 Vs 54.6
16.3 5.44 m 18.2
16.9 5.24 S 42.7
17.8 4.99 VS 74.8
18.7 4.73 Vs 100.0
19.4 4.57 S 47.9
19.8 4.48 S 25.0
20.4 4.34 S 21.7
20.8 4.26 m 18.1
21.4 4.15 VS 50.9
21.7 4.09 S 46.9
22.4 3.96 w 5.1
23.1 3.85 s 33.1
24.0 3.70 Vs 58.3
24.4 3.65 Vs 54.7
24.8 3.59 W 54
25.4 3.51 S 28.2
26.3 3.38 VW 1.6
26.7 3.33 VW 1.8
27.1 3.29 w 5.1
27.8 3.21 s 359
28.3 3.16 S 30.9
29.0 3.08 w 5.7
29.6 3.02 VW 1.7
30.0 2.97 S 26.3
31.0 2.88 w 5.3
32.0 2.80 W 5.6
32.8 2.73 S 234
33.2 2.69 m 9.4
34.0 2.64 m 8.9



22.4 3.96 w5.1 23.1 3.85 s 33.1 24.0 3.70 vs 58.3

24.4 3.65 vs 54.7 24.8 3.50 w5.4 25.4 3.51 s 28.2

26.3 3.38 vw 1.6 26.7 3.33 vw 1.8 27.1 3.29 w5.1

27.8 3.21 s 35.9 28.3 3.16 s 30.9 29.0 3.08 w5.7

29.6 3.02 vw 1.7 30.0 2.97 s 26.3 31.0 2.88 w 5.3

32.0 2.80 wW5.6 32.8 2.73 s 23.4 33.2 2.69 m9.4
.9 2.43 w2.%°138.0 2.37 m16.5 Mg. 8 2. 358y 4.6

3@ 4 2.28 vw 280 40.2 2.24 w5.1 W40.6 2.4 m 8.7

39. 0 2.20 w 2.24341.2 2. 15 w 2.2 W 2.5

38.0 2.37 m 16.5

38.8 2.32 W 4.6

39.4 2.28 vw 1.0

40.2 2.24 w 5.1

40.6 2.22 m 8.7

41.0 2.20 w 2.1

412 2.15 W 2.2

42.5 2.12 w 42

43.6 2.08 W 7.2

44.7 2.03 W 3.6

45.7 1.98 m 8.1

46.9 1.93 w 5.8

473 1.92 W 5.7

48.1 1.89 w 2.3

48.7 1.87 vw 0.5

50.7 1.80 w 3.7

51.3 1.78 w 2.9

57.9 1.59 VW 1.2

lys = very strong (I >50%); s = strong (I >20%); m = moderate (20% > 1 >8%); w =
weak (8% > 1> 4%); vw = very weak (I < 4%).

The XRD peaks shown in Table 1 demonstrated that the significant peaks of
Form I (greater than 8%) are typically located at 2-Theta (20) angles of about 6.1,
7.7, 9.3, 9.8, 11.1, 12.2, 13.0, 14.3, 14.5, 15.1, 15.5, 16.9, 17.8, 18.8, 19.4, 19.8,
20.5,20.8,21.4, 23.2, 24 4, 24.9, 25.6, 27.9, 28.3, 29.0, 30.0, 32.8, 33.2, 34.1, 35.7,
37.7, 38.1, 38.9, and 40.4°. For Form II, the significant XRD peaks (greater than
8%), as demonstrated in Table 2, are typically located at 2-Theta (20) angles of
about 6.1, 9.3, 9.8, 11.2, 12.2, 13.0, 14.6, 15.5, 16.3, 17.0, 17.8, 18.7, 19.9, 20.8,
21.6, 23.1, 24.0, 25.5, 27.9, 28.3, 30.1, 32.8, 33.3, and 38.0°. For Form Ia, the
significant XRD peaks (greater than 8%), as demonstrated in Table 3, are typically
located at 2-Theta (20) angles of about 6.1, 7.7, 9.3, 9.7, 11.1, 11.8, 12.2, 13.0, 13.2,
14.2, 14.6, 14.9, 15.5, 16.3, 16.9, 17.8, 18.7, 19.4, 19.8, 20.4, 20.8, 21.4, 21.7, 23.1,
24.0,24.4,254,27.8, 28.3, 30.0, 32.8, 33.2, 34.0, 35.7, 38.0, 40.6, and 44.7°.



42.5 2.12 w4.2 43.6 2.08 w7.2 44.7 2.03 w 3.6
45.7 1.98 m8.1 46.9 1.93 w5.8 47.3 1.92 wb5.7
48.1 1.89 w 2.3 48.7 1.87 vw 0.5 50.7 1.80 w 3.7
51.3 1.78 w 2.9 57.9 1.59 vw 1.2 1vs = very strong (I

>50% s = strong (I >20%; m = noderate (20% > I
>8%; w= weak (8% | > 4% ; vw = very weak (I < 49.
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dto?}ltoe}ngr{q $° ?gﬁ) Q‘}ﬁéa;‘bﬂicalfcﬁﬁ aJt‘?l‘ g?hgdn g 2@8 t@’ at lgé fone
stfbagCXR]]MpeBk stlected from 2-Theta angles 11.2, 17. 0 19 9, 21.6, 25.5, 30.1,
and 33.3% or a polymorphic Form Ia characterized by at least one strong XRD peak
selected from 2-Theta angles 9.7, 11.8, 13.2, 14.2, 14.9, 204, 21.7, 25.4, 27.8, 34.0,
40.6, and 44.7°.

The present invention also provides pharmaceutical compositions comprising
substantially pure Form I, substantially pure Form II, substantially pure Form Ia,
substantially pure monohydrate EP-13420 or substantially pure amorphous EP-
13420, either as the sole active ingredient or in combination with other active
ingredients including, but not limited to, other polymorphic forms of EP-13420 or
other pharmaceutically active agents, at least one pharmaceutically acceptable
carrier, diluent, and/or excipient. Combinations of more than one polymorphic form
of EP-13420 are prepared via the described crystallization procedures or, for more
precise combinations, via blending of pure or known polymorphic ratios. Preferred
polymorphic combinations include, but are not limited to, Form I with Form II,

Form Ia, monohydrate EP-13420 and/or amorphous EP-13420; Form II with Form I,
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15.1, 15.5, 16.9, 17.8, 18.8, 19.4, 19.8, 20.5, 20.8,
21.4, 23.2, 24.4, 24.9, 27.9, 28.3, 30.0, 32.8, and
33.2. The strong XRD pattern peaks which are
characteristic of Formll are typically |located at
2-Theta (20) angles of about 6.1, 9.3, 9.8, 12.2,
13.0, 14.6, 15.5, 170 17.8, 18.7, 19.9, 21.6, 24.0,

Fékzﬁl 2?1 lgl?ré&f A acE% e ;r%ﬁ{) t &%h%@%l;@@%ﬁ@rﬁoﬁq@@ate EP-

13420avigdFarim B-Fohatlh and&@Foﬁm@ EB-16#2@ bad/br émdrphSus/EP-13420;
11.8, 12.2, 13.0, 13. 2, 14.6, 14.9, 15.5 16.9,
or amprphopg FP-13420 with Eomzol aForpy 1}, Feymyla J&P-13430) agd/or
m%ﬂodydrﬁé $13456. 8, 28.3, 30.0, and 32.8. A nost
}%erreg odi ment of the present invention is a
poI yDeﬁmhbns Form 1 of EP-13420 characterized by at
| eas trong, XRD. sel ected fr
ang| ’étefrtﬁ’ g"w %, d§)f§ ?gi o Yg1gis t%’ssuseg? ées‘”zﬁ g‘ls Byepfion.
THSe Uefinthions E%ﬁ ko tBBtetms a3%h ar@ﬁﬂetﬂ@xrf}u%lﬁupﬁhé/ BRcftation
Form 11l of }113420 characterized b st one
argk ¢laimy, ¥pRspethkrvaed Botited if spevific imwaeSangh@sndm@ally or as
or a

17.‘%1]819 9, 21.6, 25.5, 30.1, and 33.3;

PR ABFESH B Bor m 1 a characterized by at |east one
St r 0Ag usddheRQAK" subRARIIIQ hufd” ARads ARE o@ﬁtﬂhﬁ@n@a gunt of at
11.8, 13.2, 14.2, 14.9, 20.4, 21.7, 25.4, 27.

leass. %) pereentanreferabiiieatpleess it peraetnendmate ﬁefsfablbf dicdeast 98
maceut i cal conpositions conprising substantially
ppure‘ Form 1, substantially pure Formll, substantially

pur eTl{r;e)fdﬂﬂnl ‘ai,cﬁré igédent(syt Ioz “pdtive mp;hgg(rsat’e aﬁlﬁsékBHél@in,
r substaptially pure ous EP-, 134 ei .t her )
refait tas gne O b EIei RPEYMeTghS hiccHOBRE QB COMpTRioF HigFsosndshimented herein
t d [
(1t90ﬁ&{n E‘%h\ég yFrggglL h&?gﬁowﬁrlﬁ%éﬂg 9 4grg)‘noﬁ§9&rgﬂtehﬁ£ {1840, or
copttanatione ﬂtelrmﬂ dnycoadimaxmnag«etht athergiolyrearphicaioems of EP-13420).

PABIEEAY O™ ot REDI BrEPOP 2brie PHERPBHAOHH Pirorp oh the

pHa%&@euﬁEal EEmpSdHEth3ind BRRRMIGH of iR fri®nfBSeRtided
crystallization procedures or, for nore precise

conbTlreteim fisybjaat Aasised dierein tefferp to an enimahoRreferably the animal

s BOMRAL A Bl e B 7S AR iSoch st g, for

x‘Mnfp h r ap ﬁngmkm GsIERiris 4r@thRNikeor
© ha Eg%d;béEt% fé%owéorlr% 1 qji{(?SIFo?m Ir 10t For r% | a

ar tiepewicaly zﬁe@tﬁ@/mowﬁwfmgvm@a% or lngredlents

h
f‘é@l?nﬁ?é%rnéﬂf&%’a]‘ e B bt Bl ingP Rl which
coafep(sp A dhsagehitid 3AEE on thé treatedrsiibjedtoatra dedsonklsle Mehefit/risk ratio
EP- 13420 and/ or ) e e
applicable to any medical treatment. The therapeutic effect may be objective (i.e.,
measurable by some test or marker) or subjective (i.e., subject gives an indication of
or feels an effect). An effective amount of the active ingredient(s) described herein
may range from about 0.1 mg/Kg to about 500 mg/Kg, preferably from about 1 to
about 50 mg/Kg. Effective doses will also vary depending on route of

administration, as well as the possibility of co-usage with other agents. It will be
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nonohydr at e EP13420. Definitions Listed below are
definitions of various terns used to describe this
invention. These definitions apply to the terns as
they are used throughout this specification and
clainms, unless otherwise |limted in specific

i nstances, either individually or as part of a |larger

unge%f@od @%wléécerd t}ﬁ? ';c}?é {&ta%l (ﬁlﬂ?%?&t {)fg' lJeyc JO@IUOH? 8? ‘ﬁwapresent

npound havi h east perce
mpemioar ol )beaiecid‘e&Sliy ﬂﬁz aeandmgt ph}&hﬁiaﬂmxﬁ@np thef ﬁ:fogbk?f s@tmd
| east .98 perce rm"active jngredient(s)"
megice} Wegsah E% sﬁpw e{fee%rlqagwe?ﬁﬁec 1ve dQse sley gl £<rry any
, {:
P ef‘?lﬁk‘é%a?%éf’ﬁ& Aeha E’P&‘"? pey A TRUER h i 85 ERnder being

treatet phd ube BBveiity 20 the dmmdhy cthataetiﬁ[—y 1)342@ spemﬁc compound

th f t
cxP Yl iR PTG tiEB eTBIFagY: the BRG ok GEh el hegtth,
seEchnH‘ diét &Rnd %Qt?é?lt' e AR 6f RiKBRisHAT® BLR dﬁﬁﬁnﬁ@tr&tﬂﬁ and

phar maceuti cal conpositions and formulations of
rafsy efsermetnonwé itlaei mmﬁﬂt@mpeund Empbayed;:c the dyratioe @f H@r@erMent
refe Preferab
i h BB R B con R vy T B8 PRtifg sk ineredien
erﬁplby@phn@lﬁ@fawfrewan kflowh & the @Xcid 8rts.dOgs, cats,

hor ses, cows, E‘? gui nea pigs, fish, birds and the
| i keAc@yding o ibe Mmsshads cafl rgatmenteet theeprasastimventien, dhacterial

1n?e%{1bl¥se cggﬂi%rfﬁ)%ﬁg tapg ﬁnﬂﬁl@n&tﬁbﬁgén%tlthogl az%{'lﬁe/ag&f“ gxeﬁ}tevented ina

subjegf ed¢}e @b (& huitdan Cdr ardhdredidifmal dyt hdmhimistetingC tefliee phti@n a
the tre subj ect, at a reasonabl e benefit/risk
th?«rap%lca@)p fectiyg |a§10elet ofrAn aptiye angrediendor ppgredients gf the present
P t
1n@$}ﬁf§)g ntglus:u'gg taﬁfgﬁlﬁﬁ anE%s Q%qu{lj J&Ste ics\élﬁsééés?r? to acﬂ@é%ﬂ{eal%gﬁed
Iegﬂues an indication of or feels an effect) An
effectiv nnunt of the act.i I ngr edi ent, ) "
e AU S AR Satel s ket tsal mtRgonc)
618zod it &ioab! Yncﬁﬁdég‘ BROW ndt iRite® 8 UbaceQialBh#KBtions and
E fective doses will also vary depending on route of
prefgrds nrsﬁscrtm dhat egcundn Imamntalse fisb sanidbbirdst gs evellcas disarters

refltio b pAendy Wicdions ! e Bhestol hHoma be trated or

pr@@ffﬁ&dsb)t @i Qbritd) Bntibi6E& ¥uch | RVRINTOHIW Fdrmeeorias igednt
by the attendln? physician within the scope of sound
invention. Such bacterial infections and protozoa infections and disorders related to

such infections include, but are not limited to, the following: pneumonia, otitis
media, sinusitus, bronchitis, tonsillitis, cystic fibrosis (CF) and mastoiditis, related to
infection by Streptococcus pneumoniae, Haemophilus influenzae, Moraxella
catarrhalis, Staphylococcus aureus, Peptostreptococcus spp., or Pseudomonas spp.;
pharynigitis, rheumatic fever, and glomerulonephritis, related to infection by
Streptococcus pyogenes, Groups C and G streptococci, Clostridium diptheriae, or
Actinobacillus haemolyticum; respiratory tract infections related to infection by

Mycoplasma pneumoniae, Legionella pneumophila, Streptococcus pneumoniae,
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medi cal judgnent. The specific therapeutically
ef fective dose level for any particular patient wll
depend upon a variety of factors including the
di sorder being treated and the severity of the
di sorder; the activity of the specific conpound
enpl oyed; the specific conposition enployed; the age,
e . t
Hggrgg%h\fﬁ's QFﬁuen?%] Jra(#hlgrg%hl%n% e a%ﬁlggnglrl%)u élcgt{ed sﬁﬁ‘l and soft

tl@dén infeetiony, | ab3cessend and adsteodityetitis, ahd opuepperlh evepaelatddc to
corrpound enpl oyed; the duration of the treatpent;

indgetign bxe%raphylwﬁﬁe% ATy GPARTEPRPIGY 8 nteRiyISFoGsit H-e-»
PSS AT R, LS, SR g

Cithémimittrodienpf sttepembom@)t vidtlansh etrgptemeni, meaehactmpm spp-,

acterial infegtion st c fibrosi
R atRRy O Ratohas Phele; Dindomplirited rule amingry gract

1n?éé9b§sc¥ela?té’&|fb AfFe@iAURR. MpréptiBes OlaEh{EPdCOQé{lS PP urethritis
adm ni stering to the pati et A t her apeuti cal ])3/
ateif¢emt:1trseatahsnmall)otramm1&cd idiseasen geletgd datinfgetion by Chlamydia

wachef, TioRi Suers TrimopeBi TP G Judiiity, BRRRGEm,

ordRebdefid gonBititde; tORInUSRELsEE Felhtdd t@nirﬁ’&ﬁmﬁtﬁbe@/\ﬂ a‘il@eus (food
indicated, the term"bacterial infection(s)"

poispningansh Toxie shedkonamdrame)) oGsoups A, $.candde Strppfpqu@l tudcers
repa?‘ecdt Fo n%ctloﬁ_];tg}: Heﬁ?o%aﬁt@ H&B@?t ggtgr?nc' Pefbﬁfet %a)gf&gprﬁ&a; lated to

ras as we I SOor ers

1nf&haﬁ & Borrbid réduin@htis; NEAae | didtasapelated aboinédtion by Borrelia
i nfectjons._ that na% be treated or  prevented
¢

busadarkeris 1 conjuRGtEHS. keratitis and dasrocystiey yelaedie cm¥esv% bys C.
t

B E 3 Hopoh AR § M!S g oflels, BipeFics AU RAzac,

ori histaria epys; idissemidmiedb Mycabacterotm | aviurhecdorhplex t @MAC) disease

ol | owi.n pn ot.itis ,  nedi si,nusi tus,
re f.tqslnaqmntf%%tlor& BRMpsat pigriuty gyipg, ﬂrﬁé@gﬁ’@c {eeEn ifgpoellulare;
RSkl Ffated &b alh%éub@ by @akfplyidbactey Nééhﬁle ALREREE Ystotozoa
pneunoni ae, Haenophi |l us i'nfl uenzae, raxel
relagada ke hafeptsqn Siya Shryntospocidiven ssppe @dpntpegucugnfespom geletads to

. : h

nffit oY iRy SR esionrenCetel Peelet B P E By essgte

pestubERt %ﬁ@c &MOG&&@& 10 iRRRRoC B dClostidi@nt pedssdens or
C ostridi um t heriae, or Actinobacillus

Bastaendes/t BRitim ski ias pnfestion y by r £ct aursusct Propionihecierive t aene;

atfbeﬁésd:fr%%ﬁlg e\’fatgiw op n?g’c%np S{u @Qic%ﬁact&e%g&gl of Chlamydia

eptococcus neunoni ae,

prida@oBiab; drike likd.| uenzae, or Chl anydi a pneunoni ae;

unconpl i cated skin and soft
Bacterial infections and protozoa infections and disorders related to such

infections that may be treated or prevented in animals include, but are not limited to,
the following: bovine respiratory disease related to infection by P. haemolytica., P.
multocida, Mycoplasma bovis, or Bordetella spp.; cow enteric disease related to
infection by E. coli or protozoa (i.e., coccidia, cryptosporidia, etc.), dairy cow

mastitis related to infection by S. aureus, S. uberis, S. agalactiae, S. dysgalactiae,
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tissue infections, abscesses and osteonyelitis, and
puerperal fever related to infection by
St aphyl ococcus aureus, coagul ase-positive
st aphyl ococci (i.e., S. epidermdis, S. henolyticus,
etc.), S. pyogenes, S. agal actiae, Streptococca
groups GC-F (m nute-colony streptococci), viridans
Ced c c Mok
KRR BB Mo BhA RN b bSO opp ST HEp LS Rscase
rdldtat to infedtivat by AS plairqtnedmbmaemﬂ’ecmulmmday oSMycoplasma spp.;
saprophyti cus or eroc CCUS SPR. ethritjs

SWIBE \4TESTEG élsea%?dreé%tﬁ% 4P| ip ?cltla’ﬁ M e@lfr i avsopia mélraﬁgbaans
S%}ﬁmh@lflae 65008 8 g?ﬁz?gy?d 1%5[15’@9 %Wafdoﬁ'ot Ir'@gtg? RYiihfdStion by

ucr eyl T?epon m p U’ eapl asma ur yticum
Fasobhersien i isppg@neT meds; retatedi to Wifestas dy K.e¢alt; @dwt bairy warts

g g T T M T R T -
pﬁ’ﬂ( ?é %elat%& 't@hﬁ‘@ctfo% By edxeRs b@éﬁs Rl £:RBRGIrE Bb&YibR "rélated to

system c febrile syndrones related to infection
1n&silpelbyapm@<war(e-nt ngosmlymm) dirgnany ¢racteindectignt ip dogs and cats

by, B
rel e RO R Rt PR oo TR i g pplaced
tanfeché@B?@T& idSrmildis, Soﬁﬁérhi%ﬂﬁﬁecoa&lla@élﬁ@ Staphylococcus or P.
pneunoni ae pyogene . influenzae, or Listeria

mgb@mda dind slentah ar sepuly ersz%t@pé in dagnendnate éﬂpﬂeé o (nfegtjon by
ﬁ %? %p&{: eé&'i&&dfe? a,ce‘ﬁ%th?fﬁnpé/ppwfz%‘?%}%ﬁéc pﬂ, AYUb 4R ium

’terlumln are, gas roen

sppel alepd)streptb&foeﬁi | §pp.pyPéiphfybrabrast esppj, e Cfmnpylobacter spp.,
I ntestinal protozo related to i nfection %y
ARARIEDH oPPd| Eﬁiskpﬁg’t qocoenus ctPon [FeaeEna SPP-»

Pl a e et RS 6‘?9‘%@?%’2% P AT RSP Y.l Bhani

spg;angtcb |T&'10heﬂnanzesd sp onfPeetdtala kpp. C()ﬂwtrbmttamal 1nfect10ns and

erfr| ens or eroi.des s ki.n | ct|
(ot SRR S R BRI Felfied ch et infeseiont el iy B et or
prE@én@&ﬁg dcBordnfie tHeQReth¥d bElHGREREL B e¥nOirk réﬂ:rred toinJ. P.
Chl anydi a neunoni ae; or the |ike. Bacteri al

Sanfigrdcat ehST qu@ff@ﬂoﬁaalel Apedntioverobiall Tdiesapyde26th Edition,
r | at ed. suc ions that may be treated or
‘é‘%}%fﬂg‘é‘&?}‘?{a%%#ﬂ%r L&%hcl ude, but are not limted to,
t he TR ihoMtion: fuﬂﬁ’éflpi*@wﬂ@sdbh{p@ﬁﬁbﬁs shematods 6f @datilg batients
i nfection by P. haenmolytica., P. _nultocida,

suffpeing feshan eflansmatery gnditianeqmaprising adraipjsteringeto] & patient in
ne hs(ﬁ@rgc?f tlhgltgﬁgut cgll¥ ?ﬁfegt%é ngox?r}{ (ﬁ" atclj%ﬁ é)?lc c%;ng)togﬁc? 3t the

e8ct
1ntmﬁ1bht iISpecific @kaxeiples of iﬁfmtma:mryqu&noam heuablesccarﬁmgl t6 the

inéénti%%alit?c%(iieae'buts ar(cjay Sn%fal 1a1$nt1t|e3 © to, 1sgleritis; epi-scleritis; allergic
conjunctivitis; pulmonary inflammatory diseases, particularly cystic fibrosis (CF),
asthma, chronic obstructive pulmonary disease (COPD), allergic bronchopulmonary
aspergillosis (ABPA), and sarcoidosis; procto-sigmoiditis; allergic rhinitis; arthritis;

tendonitis; apthous stomatitis; and inflammatory bowel disease.
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Kl ebsi el l a spp., Corynebacterium or Enterococcus

Spp.; swne respiratory disease related to infection

by A. pl europneunoni ae., P. multocida, or Mycopl asna

spp.; sSwine enteric disease related to infection by

E. coli, Lawsonia intracellularis, Salnonella spp.,

or Serpulina hyodyisinteriae; cow footrot reI ated to

i nfegd | S\l .

to i?#lée I F@%%ﬁ‘@gpﬁfg’tvgew mﬁ«ﬁﬁnonscag}ﬁlngﬁfl& a{) é)SJ);?lé/ﬁ@hC

trédtin@at oD thosy pEuemb gadceptiblento e ejahptbnm OF 1Baﬁd1ag @iuttasnary
nodosus; cow i.nk-eye related to_infection by

infgstion and an%@vmgtl% awopRidavith EFabd ticrgient &f gteelelttab onset of

)}nﬁétSfﬁts' Jrg iRfRfod lan&- 1nﬂ§?1§199(§1 Yehciattd Hth Xift r&gt iii)
ectl s and cats related to Infection

treasiient i nngmng sof telgpssre) esympto&m |afnmféauiodogmd alnﬂamatason

SRUBFIRHIMLCF. JBaGT s Yl HSRSRYPb 6 s6ipsing ofshe invention

isnalntiakted@l (PR GDaaeRt Al n Mé&i‘mbx&f f%?tGIO NA dofoR@IaRMt to
oats related to infection by Al caligenes spp.

piRvette dinitésh op peradiGite stymiptotm ofpEF, ichiding lshranie pypponary
ubacteri u Pept ost rept ococcus spp.,

"58?“&?‘?? Gﬂgﬁgs‘gg’b‘p Canpyl obacter spp., Actinonyces
Spp. Phéfrﬁi@étﬁ@hl@&ﬁbé%ltﬁﬁi@-, Rhodococcus spp.

Trypanosonma spp. Pl asnodi um spp., Babesi a sSpp.

Tox oBhamweeusispl. , commogivvny s of s tspppresansi srieatiom cepprise a
th%&g{a\-léicagp UR %Tc’e aBunt %&‘ gﬁ§ UOLE ﬂeaac‘?’lgg ‘1%&&18153 of t C}1e present

Ct I ons Fotozoa

indestivhgl eF @cdrﬁblﬁhtﬁiﬂl ﬂh@re@ﬂ @btlblﬁhﬂl@f&bﬂﬁlﬂﬁteﬂ legethor witheone or more
treated or prevented in accord with the nethod of the

pmgeqwcal}w@et%we SPECFSH KRS in J. P. Sanford at

r ! . "
i 115 ST the P pf UG LY AN eBlabl BiTEN o oxcfichn
mieasea trioartoXivy frfeetr sqdrdo\senhesolubnpdslutd tier, aiilﬂlemtetehoajxsubﬁng
treatl i.ents . sufferin an infla tory. .
matshal 9% BROBIHBR AEK gD, b1 g exenl ey Saletipls which
cdﬂes%f’(/eteﬁ %@ﬁ’ﬁace@ﬁ&h? ra@&%‘tﬂtﬂé’ @dﬂﬁ!rs &fd SiphisBcR Hzplé@fos@fgh?éose

| east one conpound the invention.” Specif
angix amyb@s s@frchqsﬁwhnm oom stareli andopetata etarets| @ellulose and its
acc

AFRARTSED, St rESTp R FIHERL R ol Sha cotutose

aceRind; Powidbréd tagacantH, W'g&’latlﬁ}ftbl@nm:‘iﬁéﬁts ghchea%98ea butter and
partlcularly cystic fibrosis (CF), asthma, chronic

swpgsltomc wayes; ilf susheasypeanienis sottaeeg) o1l nfflawgr oil, sesame oil,
ohve A r&g&“&ﬂ@@ E%Ibegﬁ’? B! g!érlc{)]lg %ﬁ% éd;]ﬁp @18?€Qﬂﬁ?lh ie§tlerss;such as

sarcoi dosT's cto-
etByltdledté bad ethBIEradﬁH% tdgﬁr, bapfeting agaitosmhi dsiriagn@sidm hydroxide
inflapmat ory bowel disease. 14
and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's
solution; ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic
compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as well
as coloring agents, releasing agents, coating agents, sweetening, flavoring and
perfuming agents, preservatives and antioxidants can also be present in the

composition, according to the judgment of the formulator.
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The invention further provides conpositions and

nmet hods for i) prophylactic treatnent of those

patients susceptible to the synptons CF including

pul monary infection and inflanmmati on associated with

CF, ii) treatnment at the initial onset of synptons of

pul monary infection and inflammati on associated with

g;'rp g%,éahglkﬂa}c%‘ﬁt{ec% tcgﬁl?)%s@ ano \B? CHHQ Q%nr%foﬁglzlgz'l{ég?drglmstered
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material or formul ation auxili ary of any type. Sone
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derivatives, such as sodi um car boxypet hyl cel | ul ose,

addgtign todhe adivesempaandsethe Bavbdosaed fogme may sppinsgert diluents
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e THILAS 58 Y FRALE! ISRO BT SRMIANLTRE N, ion
cdnbisHEe® 160- W00t g doambiphbay EP-13420 in a simple syrup:sterile water
(4:56, v:v) solution.

In another embodiment, suspensions are made that advantageously have the
taste of the pharmaceutical ingredients masked such as that described in US Pat.
Pub. No: 2004/0142029 incorporated herein by reference. One preferred
pharmaceutical formulation of EP 13420 (Form I, Form Ia, Form II, monohydrate,

amorphous, or any combination thereof) having a masked taste, preferably in the
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15 0 The pharmaceutical conpositions of this invention
may be admi nistered orally, parenterally, by
i nhal ation spray, topically, rectally, nasally,
buccally, wvaginally or via an inplanted reservoir,
preferably by oral adm nistration or admnistration
by injection The pharnmaceuti cal conpositions of this
i nvention ont aj ve n e
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mbthgwyfatéios agRe f AkAFmcMRYeROBA@I thei B@Okbeat | A1RAt Sare preferably
comdnly used in the art such as, for exanple, water

megluntitrer lysioky spdivm sod upgthIsiting gcﬁr@tgem(% sadigm and potassium
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pﬂ@wmz 3l the efbhﬁaé&maﬁfxqmal Rosorgby £@kinglfrain bbkmt 3eteto about 50%
ycol, dinmethylformamde, oils (in particular,
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di | t he ora

u ifions can al so incl.
of el RGO RO BRI R TR STHE SEIRPEIYAE fgm about

4% %? SRS AR Fom SHBEL B4V, rlg’abf)htaym'lﬂgwe%ﬁg and in that the
perfum ng agents. In one enbodi nent a preféerred

maxiapmm smmmnt @lf rﬁH de#2h umfthe heatiinvie rebiovh 30%ohy)rwgelst The

h 13420 '
fogpIfoR aBRY PeGATE RS i SHTE 15 e RO IRbie B ine
%Hbaﬂi/mtam@mmr@e@m STH fBrrAME€or Ay aRE \pHbRIR VA oY more
ave the taste of the pharnmaceutical ingredients

elemente dhesgs Hroas preRervatifesagentsetiveotenig Fzents, thigkeningegents and
2004/ 0142029 i ncorporated herein by reference. One
fl3y0o0pg 2B phar maceuti cal formul ation of EP 13420

( For B dnotHe k¥t rAaskingt hbddiment) deyfdfablation comprises from about
15 to about 30% of EP 13420 in any form or any combination of forms mixed with
from about 60% to about 80% of an ester of glycerol or of a fatty acid, to which a
wax is optionally added, and to which a surfactant is added, and wherein the
composition is prepared by a spray-cooling process which can produce a particle
size of less than about 350 microns. The esters of glycerol or of fatty acid used in

this embodiment have the following characteristics: melting temperature in the range
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anor phous, or any conbi nation thereof) having a masked
taste, preferably in the 16 0 formof a suspension in
an aqueous vehicle, conprises: a) a cellulosic polyner
which is soluble in organic solvents but substantially
insoluble in water, regardless of the pH, a
met hacrylic polynmer which is soluble in an acid nmedi um
t Y & nsol e ugr kali.n
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alpwb Q%t w&h rpmgﬁ K’gthfv’r%%%“ eV cﬁlﬁcero}owsw@lcaéo Whers g, fpfy acid is
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rs in the matrjx range_respectively
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an LR orafird 7T e "RG0 1D p e, SoreR oo t
aE BB BySwEBRSSTIhd fo@iﬂnﬁikﬁﬁ@bﬂﬁ% c¥@pades.s, sweetening
agents,” thickening agents and flavoring agents. In
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the acceptable vehlcles and solvents that may be employed are water, Ringer's

solution, U.S.P. and isotonic sodium chloride solution. In addition, sterile, fixed oils
are conventionally employed as a solvent or suspending medium. For this purpose
any bland fixed oil can be employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid are used in the preparation of injectables.

The injectable formulations can be sterilized, for example, by filtration

through a bacterial-retaining filter, or by incorporating sterilizing agents in the form
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size of |ess than about 350 mcrons. The esters of
gl ycerol or of fatty acid used in this enbodi nent
have the followi ng characteristics: nelting
tenperature in the range 17 of from about 25. degree.
C. to about 100 degree. C., preferably from about
25.degree. C. to about 70.degree. C. and stability in
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palygithgestirs)s i pehiendydedes) haih%t mjertahle fopmylations prgnalso
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suspendi ng agents. The sterile i'njectab reparation
Wnﬂayulwbémnorblen‘atlag ex¢ipenisrjrewtridss wmsmopm utmspdmghzinne
erul si on . a non i C Ra e | acc
sl S Sigposlory e WP So 3RfFa! SnDien sofiERER Py Tiowid a
boly Ielipéraneslind the A6 dnelt iﬁethaeé‘&@hablvagﬁl@lma@ity%marﬁaease the
sol vents that may be enployed are water, Ringer's

acp¢ eempendy, S. P.  and i sot oni ¢ sodi um chI ori de
sol Lg&l%ndosagef ?cqg{s o?rl)‘r S&ﬁﬁh s?ra 1&{ ﬁfc‘i‘u | éa%sul@g gtablets pills,
S
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w1thnglc ?gaes? olner:] (irllel%tdllph%m%gc%tuggglllyc a&%{)]t%i)leocr:xc%lgrlltygregallrggrs such as
sodium citrate or dicalcium phosphate and/or: a) fillers or extenders such as
starches, lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such as, for
example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone,
crospovidone, sucrose, and acacia, c) humectants such as glycerol, d) disintegrating

agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid,
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addition, fatty acids such as oleic acid are used in

the preparation of injectables. The injectable

formul ati ons can be sterilized, for exanple, by

filtration through a bacterial-retaining filter, or

by incorporating sterilizing agents in the form 18

of sterile solid conpositions which can be dissol ved

. . . |

o4 HHORES 880 i Shircfalt) Solfion 8a0bly A4l ool 1 poratfin,
Dt dsomitiba cdccelbratorslisuch as quatsrnmafy emnobesim adoingpotindss | g)vwvetting

t he sorption qQf th r from subcut aneous Qqr.
agqrffsr%?fﬁ & P’éFXﬁ}“FHq%c“FFﬁ ﬁ‘?""%%\ @%@ycea%l ma%wt?gﬂ@érswems

sdciisUeBliRfand Hehﬂ)ﬁ%té’ c\;?\a#? I%?J‘ 9 RBrifdnt€ S A 'J_a%c‘," t%al@fu_rlgllq gtearate,

anor phous materi a poor water solubili

magnesiuni staivstey palidopolpéthylhee glyaojs;t sodinng @Ieyidglfangmd mxtures

r at i ssol utdi on, whic in_tur y, depend upon
o, ol S &Rs R Situls) Piee Bed il 4P eRelE Hamy R atso
cifpravsepufiimer ManBN ®blid RIS dfYa adhilad §iperady dlsedbe

formis _acconplished by dissolving or suspending the
eraplggjed o5 fillersiin soféland hard-fillgdegalatisl eapselepusing swehsexpipients as
lagl%gegcérg%g% %%g'gé ng 67'@%?@&2 %g)ke%gs re'igch? %oﬁl];tht}'pe%e %ﬁ}ycglsl dhd the
likko! yl acti de- cogl ycol i de. Dependi ng upon the ratio of

drug to polyner and the nature of the particul ar

pol yRes inygnsiosysavidesiawv preferig caprulgyformplations eryplends”. The
. t ' radabl e pol yners
fo?r%{g{aﬁl%us%g It\% g@%‘ﬁ@é@é‘%@@%&%@ﬁqﬁg anhydri des). Depot
I njectabl e fornulations arp al so weiggpeb@gositon
entrappi ng Blasd drug in |ippsones or m croenul sions
that are conpatible with podyfaril98ues Strengtibearisuleons
1 \ ) 1 1 VA Traa auuTTT motT AaltiT uUll A |JI CI1T Ul AMVI y
#@ﬁé’&g@gﬂm&p}wﬁ?ch can be| prepared bybﬁpxi ng the
ndgtRE this inventiop wth suitghse
non-irritating excipients pr carriers such as cocoa
Cigspavadonepol yet hyl ene gl ycpl or a suppds@tory wax
MV\/ni ch are solid at anbient]tenperatur eok}ﬁt [iquid at
8%1%%8?%ure and therefore nelt in"the rectum or
[FulBWieipdk cavity and rel easel the activeg4ggnmpound. Solild
dosage forne for oral admhistration include capsuled

#20) FP-@13420 pimotshous powder s, |nd gr anul es30.8n such sol i d

dosa .or the active cpnpound is with at

fcé%ggg?}hgegg%‘flf’s,e phar maceg{i cally acce | e exci pien

Sodiurk BkdrEleGlyvdle @as  sodiunpcitrate or digal ci um
phosphate and/or: a) filleys or extenders such as
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In another embodiment, soft bite capsules comprising Blends #1 and #2
described above is provided. Soft bite gelatin capsules are well known in the art.
In another embodiment, a soft-bite gelatin capsule for transmucosal

administration is provided comprising about 0.01-85% by weight of at least one
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starches, |actose, sucrose, glucose, mannitol, and

silicic acid, b) binders such as, for exanple,

car boxynet hyl cel | ul ose, al gi nates, gel atin,
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acacia, c¢) hunmectants such as glycerol, d)
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plrg&}’aldy,s@rme ar eﬂlprleniyai@u‘a§8 97 Q%sb}r welgbﬁ tenmlmﬁer about 0-10%
Rttt a6 nep Rl e B3 B3 e b B el o

Irlpéi’llomél' bbedithet, ¥coht birpdlatih Qapduﬂ%ﬁr trah@nidovsl Adinddistration is
provi des two preferred capsul e formul ati ons or

pwmdéﬂ ¢gmprising abpyt d1 -H6Voaf astivieHagtedisnp molas rsebgnb playy 25-
OEFS R RIS gL, ALl B0 bnpRIRE Mol chbFerafY gyt Bofositon
cogltehlysd tessl S}E)dn?asﬁoﬁx's: d l()‘l%'Z bR 5)ver1| @t%g@uﬂ;dmég ﬁrg)fa]é@ QISBSd:dﬁnnpnses
{ ear at e u anpr ous
flagring aeentabPyse kol Pradky e%raﬁia o%rsfes%ﬂsrsthsaar’t fﬁw;r: gekgiFapsule
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ingredjEnt ghoug 0.BR 8130 %0, Abvenig a@nt about about 1-8%, and more preferably,

polar solvent about 44-96.925%, emulsifier about 0-10%, active ingredient about

=h

0.075-50%, flavoring agent about 2-6% (all percentages in weight % of total
composition).

In another embodiment, the invention provides a tablet comprising an
alginate matrix consisting of a water soluble alginate salt and a complex salt of
alginic acid, active ingredient that is any form of EP 13420 described herein or any
combination thereof, an inorganic salt capable of donating a proton and having a
pKa value in water of 4.0 to 9.0. Alginate formulations are generally described in
WO 2004/056344 incorporated herein by reference. An alginate matrix suitable
with the invention comprises a water-soluble alginate and a complex salt of alginic
acid. The water soluble alginate in the composition is typically an alkali salt of
alginic acid such as a potassium or sodium salt, or a magnesium salt or an
ammonium salt. A complex salt of . alginic acid is typically a sodium-calcium

complex salt of alginic acid. The weigh ratio of a soluble alginate to a complex salt
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descri bed above is provided. Soft bite gelatin

capsules are well known in the art. In another

enbodi ment, a soft-bite gelatin capsule for

transnmucosal admnistration is provided conprising

about 0.01-85% by wei ght of at |east one 200 form of
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suitable water soluble excipients include gelatin, partially hydrolyzed gelatin,
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as citric acid, carbonate sources and the like and sweenters such as saccharin salts,

and aspartame may optionally be included.
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acid. The water soluble alginate in the conmposition is
typically an alkali salt of alginic acid such as a
pot assi um or sodiumsalt, or a nagnesiumsalt or an
amonium salt. A conplex salt of alginic acid is
typically a sodiumcal cium conplex salt of alginic
acid. The weigh ratio of a soluble alginate to a
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sui tabl e water sol ubl e excipients include gelatin,
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of a therapeutically effective amount of a pharmaceutical composition to achieve the
desired or stated effect. Typically, the pharmaceutical compositions of this
invention will be administered from about 1 to about 6 times per day or
alternatively, as a continuous infusion. Such administration can be used as a chronic
or acute therapy. The amount of active ingredient that may be combined with
pharmaceutically excipients or carriers to produce a single dosage form will vary

depending upon the host treated and the particular mode of administration. A typical
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of a multiple dose regimen, from the compounds of this invention. Alternatively,

those agents may be part of a single dosage form, mixed together with active
ingredients of this invention in a single composition.

In one preferred embodiment therapeutic compositions of the invention are
administered by pulmonary delivery. For pulmonary delivery, a therapeutic
composition of the invention is formulated and administered to the patient in solid or

liquid particulate form by direct administration e.g., inhalation into the respiratory
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desired or stated effect. Typically, the

phar maceuti cal conpositions of this invention will be
adm ni stered fromabout 1 to about 6 tinmes per day or
alternatively, as a continuous infusion. Such
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compound ranges from about 0.20 mg/kg per day to about as 2.0 mg per day, and

more preferably from about 0.1 to about 1 mg/kg and most preferably from about
0.200 mg/kg to about 0.650 mg/kg. The doses of the active compound may be
provided as one or several prepackaged units.

The pharmaceutical compositions of this invention can be administered
orally to fish by blending said pharmaceutical compositions into fish feed or said

pharmaceutical compositions may be dissolved in water in which infected fish are
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Example 1: Preparation of Form I EP-13420

Crude EP-13420 (0.65 kg) in ethyl acetate was concentrated in vacuo until
approximately 1.5 L remains. The residue was then diluted with ethanol (5.0 L) and
concentrated until approximately 3.5 L remain. To this residue was added purified

water while maintaining a vacuum and a temperature of approximately 80°C. The
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wi || depend upon the age and condition of the subject.
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apparent to those skilled in the art and such changes
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Example #:fyepargtianef amspheusifomnr EBck3428s, substituents,
der 'E@ﬁé&é‘%}saoﬁ& magtdl%g?veﬂqg/ e?l'iyl ’E%E!af’edﬁn&) and the resulting

solution was concentrated by stirring at 50°C. The resulting solid was dried in vacuo

—

to yield amorphous form EP-13420.

In a second experiment, EP-013420, (67.5 g, 80 mmol) was dissolved in
ethanol (250 ml, 3.7 volume) at 40 °C. Removal of solvent by rotavap (bath
temperature: 40 °C) and then drying at 30 °C for 48 hours afforded EP-013420 as a
white amorphous solid (m.p. <140 °C).
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the invention may be made wi thout departing fromthe
spirit of the invention and the scope of the appended
claims. Exanple 1. Preparation of Form| EP-13420
Crude EP-13420 (0.65 kg) in ethyl acetate was
concentrated in vacuo until approximately 1.5 L
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criita18 6o bBadhie@ bfpdap tdhd weelles FR-shodd @ Fisuad @l € 4.
repar ati on of anor phous for m EP- 13420 EP 13420

Exanniedy) Preparatipnsefdiormd byransiselyentadditigne (1 nl) and t he
s 0 R RRSEA 2458, g o) gl o
suB§tRideNe U sd10énh dtRodd4efperature and then heating until all solids were
dissolved. An antisolvent was added to induce precipitation of a higher energy
form. Representative solvents, antisolvents and crystalline solvents were chosen.
The following solvents/antisolvents resulted in Form I formation: MEK/heptane;
MeOH/water;  EtOac/heptane; THF/heptane; IPAc/Heptane; EtOH/water;
MIBK/heptane. The following solvents/antisolvents resulted in Form Ia formation:

MEK/heptane; EtOac/heptane; THF/heptane; IPAc/Heptane; and MIBK/heptane.

EtOH/water also resulted in Form II formation.
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In a second experinent, EP-013420, (67.5 g, 80 mmol)

was di ssolved in ethanol (250 m, 3.7 volune) at 40

C. Renoval of solvent by rotavap (bath tenperature:

40 C) and then drying at 30 C for 48 hours afforded

EP- 013420 as a white anorphous solid (mp. <140 C).

28 A wde variety of other organic solvents are
Esihb@st e for amorphous form formation, e.g. alcoholic
sofvents such as nethanol, isopropyl aIcohoI but anol ,
et c; Satorag@ihormees saturated sohutiass weieyprepared mta3$olvesm pndadded to

thI cetat et¢;, organic ethers such ut vyl
ﬁ%rsﬁw P miile gty Bt e, S ot JoRgr WibRRre: The
Q%Y% “soﬁ‘éﬁféﬁﬁﬁ%l%é" réultedGat PHInh 11| RrmMidh: TME ane;
hird experiment, anorphous EP13420 is prepare

l\@ﬁ)Ha(watmdDHFﬂnealans,cmdeEtOﬂ/W@tes.s OThei feowingl ®dventy/antigplyents

Wi R EDER & T RorAlcr ReaAt FRACKFHbE: Sl Boulte,

spray drying. Suitable spray drying techniques are
well known in the art and nmay be found in K Masters,

Exunply 8pAptibastegieh Msv®ky (5" edition), John Wley and
Sons e
e A AT B 1 i v

ofcdtr andiddiOrobil ag@nt apaihittaygivdiBBactdridl [Sohute a:)onvmndsha'e gesded for

into a gne-dram yvjal and dissg]ved in a et one B"S“éb
innviro pbactedl \actisity (b 8 migroyaltigy fagtho hMmmleét itory

cmT%Bt Aol Q%{I@a, 9eg&srthdd ih % Q)‘Géﬂ '?m%rcﬁft&a }a@égl @ é]llﬁﬁg the

evapor ati on over weeks a orde
appiroygiate MuyctlenHintoh EBtﬂ&inlﬁmn(ﬁl@MHBatfer tieh ebsecvegsbastesial

SR AR BOPSE S B S, 5o e

codBittdtiBl Ak’ R6R abdlt Ubd PftodhBight SGBS! . kediluted
prepared by adding drug substance to a sol vent at

cqmmde@agt/well} aredheh tramsfertesiaintonsterilet uhinggylated|GAMHB (0.2

TS usd bEF 00 ikEd i Bistiing Rarioh Toé TR R s BRIEE grain

isSsndantised NG5 aloY IR nAN By CoptiRhipkdhpaisoal t6entoss WeeFarland
chosen. The follow ng solvents/antisolvents result

ed
turbidity ;smwlarflo’rhwlaé% arpErgqutgtedamath 1Qvebpelleafeadjusted bacterial
oL SFELE0R! o RSk AR s\ AR 050 L 4 s

arfiisnt dieshvironmentIFblow g iiubation, plate wells are visually examined by
Optical Density measurement for the presence of growth (turbidity). The lowest

concentration of an antimicrobial agent at which no visible growth occurs is defined
as the MIC. The active ingredients of the invention typically will demonstrate MICs
in the range from about 64 pg/ml to about 0.03 pg/ml.

All in vitro testing follows the guidelines described in the Approved
Standards M7-A4 protocol, published by the National Committee for Clinical
Laboratory Standards (NCCLS).

Although the invention has been described with respect to various preferred -

embodiments, it is not intended to be limited thereto, but rather those skilled in the
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VEK/ hept ane; Et Gac/ hept ane; THF/ hept ane; | PAc/ Hept ane;
and M BK/ heptane. EtOH water also resulted in Forml|
formation. 29 0 Exanple 7: Saturated or near saturated
solutions were prepared in a solvent and added to a
| arger vol unme of mscible antisolvent at the sane or
| oner tenperature. The follow ng

o R ResaRR chat RS L8 Hlifrlons R D e Y, Aich are

within the kpidnbfithe sroleution sidatht issaplevod thesappemded|daohsi n For m
| or la formation: /heptane; |PAc/Heptane; and
M BK/ hept ane. Exanple 8: Antibacterial Activity
Susceptibility tests can be used to quantitatively
measure the in vitro activity of an antim crobi al
agent against a given bacterial isolate. Conpounds are
tested for in vitro antibacterial activity by a
m cro-dilution method. Mninmal Inhibitory
Concentration (MC) is determned in 96 well
mcrotiter plates utilizing the appropriate Mieller
H nton Broth nedium (CAMHB) for the observed bacteri al
i solates. Antimcrobial agents are serially diluted
(2-fold) in DMSO to produce a concentration range
fromabout 64 .tg/m to about 0.03 glm. The diluted
compounds (2 I/well) are then transferred into
sterile, uninoculated CAMHB (0.2 nl) by use of a 96
fixed tip-pipetting station. The inoculumfor each
bacterial strain 1is standardized to 5 x 105 CFU/ nL by
optical conparison to a 0.5 MFarland turbidity
standard. The plates are inoculated with 10 |I/well of
adj usted bacterial inoculum The 96 well plates are
covered and incubated at 35 +/- 2'C for 24 hours in
anbient air environnment. Follow ng incubation, plate
wells are visually exami ned by Optical Density
measurenent for the presence of growth (turbidity).
The | owest concentration of an antim crobial agent at
whi ch no visible growth occurs is defined as the MC.
The active ingredients of the invention typically wll
denonstrate MCs in the range from about 64 g/m to
about 0.03 gg/m. Al in vitro testing follows the
gui del i nes described in the Approved Standards M- A4
protocol, published by the National Commttee for
Cinical Laboratory Standards (NCCLS).
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Al t hough the invention has been described with respect

to various preferred enbodinents, it is not intended

to be limted thereto, but rather those skilled in the

30 art will recognize that variations and

nodi fications may be nmade therein which are wthin

the spirit of the invention and the scope of the
Cﬁ@ﬁgnded claims. 31 0 Clainms: 1. A polynorphic form

EP- 13420, designated Form | EP-13420, having an

2 G R 3 g8 38, B e o
Xlléy alfﬁl&uﬁt pait%mlwuﬂ- 8t lgast 3ﬁe &ror%?peak l&ﬁteﬂ atd 5-’ﬁ1et32&9§)angle

34.1,
sebestod fo97 18P at S i iy 3085 11 21 i 286,000 RTg 377, 38.1,
é:gla%ﬁl ry endothermat 173C (onset at 167C). 3. The
pol ynorphic Form | of claim1l in substantially pure
form 4. A polynorphic forntof EP- 13420 characterized
by the XRD pattern, of IG 1. 5 _A pharmgceutic
2.conpbks R iﬁ?r iforRg L aoﬁ t?é"rl’é’pelutha@g‘gl 9"3# FeEetia escanmng
9& ot %57% e]t%l?@]oc n conbi nation with a
pﬂa naceutlc Iy acce abIe carrler 6. The
pharmaceutical conposition according to aim5 for

3 comp s PIGRORECF PO A ) BB PR B For m 5,

The pharmaceuti cal conposition accordlng to daim6 in

tablet form 9. The pharmaceutical conposition
4.accoAdpolymoph@ fm S VIR0 gharheterizedoby the XRD pattern of
F]?ﬂgr maceutically acceptable carrier is selected from

" group consisting of fillers, extenders, binders,

humect ants, disintegrating agents, solution retarding

agents absorptlon accel erators, wetting agents

5.abs oAlRbamaacentigel FIEPQSItioTaMRISIng R Higeapeatically gffestiugsmount

oS R FOSRRR y8 pFRAR et

treatnment conprising the step of admnistering to the

atient the pharmaceutica
p e pharmaceutlrggl composgtlon according to Claim 5 for oral

administration.

7. The pharmaceutical composition according to Claim 6 in capsule form.

8. The pharmaceutical composition according to Claim 6 in tablet form.

9. The pharmaceutical composition according to Claim 5 wherein at least one

pharmaceutically acceptable carrier is selected from the group consisting of fillers,
extenders, binders, humectants, disintegrating agents, solution retarding agents,
absorption accelerators, wetting agents, absorbents, lubricants, buffering agents,

coatings, and opacifying agents.
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conposition of claimb5. 33

10. A method of treating a bacterial infection in a subject in need of such
treatment comprising the step of administering to the patient the pharmaceutical

composition of claim 5.
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