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Objectlve

Abstract To evaluate the in vitro activity of BisEDT, the active pharmaceutical ingredient (API) in Table 1. In vitro a_Ct'V'ty of BisEDT ?nd F!gm_'e 1A' BISEPT Ll . Table 3. In vitro activity of BisEDT and ngufe 3'.6" BISEPT e LR 3.B'. Pummatlve n VI.tro .
: — - . MBN-101 aqueous suspension formulation, against prevalent clinical pathogens focusing comparators against staphylococci distribution against staphylococci comparators against streptococci distribution against susceptibility of B-hemolytic streptococci
Background: MBN-101, a novel antimicrobial, is undergoing development . . . . . . - . . s h Ivtic st t i  to BisEDT and t
. . : . . on those relevant to chronic wound and tissue infections, including ESKAPE pathogens Organism Drug Type (n) MICRange MICsy MICo, %S %R S. aureus S. epidermidis Organism (N) Drug MICRange MICsy MICyq %S %R B-hemolytic streptococci to Bis and comparators
for the topical/local treatment of chronic wound and tissue infection r . - . . . .
: : e : : with important resistance phenotypes. BiSEDT MSSA(S0) <0031 05 05 " " =i B Gopme  0zg 0B - - S. pyogenes S. agalactiae
including diabetic foot ulcer (DFI) and orthopedic device-related MRSA(105) <0.06-1 025 05 - - gw guces g amsse Vancomycin 0.25-1 05 05 100 - B uS. pyogenes = 100 .1009
infections. Chronic and deep tissue infections may be severe and are often Mate rials and Methods Vancomycin nTSsS:((f(?s)) o . > 100 oo H ) H wRsE S mme LI 0.5-2 1 2 100 -5 =S, agalactae o g% |
polymicrobial, involving aerobes and anaerobes, including ESKAPE Evaluated organisms consisted of 826 non-duplicate clinical isolates alongside relevant linezolld MSSA(50) 24 2 4 100 00 id id (83) ﬁpt;z,ync;n <883818 <8}1)(2)8 0'825 = g - fe e
pathogens, thereby warranting broad-spectrum coverage that includes ATCC quality control isolates (CLSI M100). S aun MRSA(100) 24 2 4100 0.0 S % $h Cipp,oﬂoxacin NE BT R = T—— 5 w0 g% fu
activity against resistant organisms. Ineffective management may lead to (1'5?; e Daptomycin “Z”Rsss'ﬁ((fé’&) 05?55(_)&5 82 82 188 ) DQ.@ IR AE Demweﬁ N e Gentamicin® 216 4 8 i i % 3 EE i
prolonged morbidity and increased risk of amputation. We herein present ® Resistance phenotypes among the test isolates included methicillin-resistant mipenem MSSA (50) <0.008-003 0.015 003 _ 100 _ 00 ” BIsEDTMIC (mglL) 2 BISEDT MIC (mglL) BISEDT _ 025->16 8 16 - : = 10 RPN PO s a “b\%ﬁﬂ,@%w A e
the in vitro activity of MBN-101 against an array of pathogens_ staphylococci (MRSA/MRSE), vancomycin-resistant enterococci (VRE), extended- |\|<|ARSSSPA(15%0) 00-1122?382 0125 >18 90000 1408 V.ancon.wy;cm 0.5-4 0.5 0.5 100 0.0 Q“"% K ,\q, KN RCPC ey MIC (mg/L) 5 MIC (mgiL)
spectrum B-lactamase (ESBL) and carbapenemase-producing Enterobacteriaceae (CRE), Ciprofioxacin o) ((1052) 025532 16 32 324 657 : . S. agalactiae E'Z;ﬂ‘icina 012: 2 015 f ;g% ; : “BiszoTmC (mol) ~¢-BisEDT —#-VAN  —¢-LZD DAP
Materials/methods: We evaluated non-duplicate clinical isolates (N=826) of and multi-drug resistant (MDR) isolates based on resistance to 23 different classes of Gentamicin &”55’? (15:) gfgf;‘g 8.5 1 ge,g 4.0 Figure 1B. Cumulative in vitro (55) mipenen’ 00061 0015 _oois . - TR
g m - - - H H H . -> - - - H il H H H
gram-positive and gram-negative aerobes and anaerobes by determining antibiotic. ; MSSE((SOS)) U 202 38 susceptibility of staphylococci to Ciprofioxacin 052 1 1 - -
their susceptibility to MBN-101 and relevant comparators by broth Lo : N i BISEDT MRSE (50) <0.06-0.25 006 025 - - BisEDT and comparators Goniainich RN 97 NI M. N
microdilution/agar dilution testing per CLSI guidelines (M07/M11/M100) ® MIC values were determined in accordance with CLSI guidelines for the susceptibility T MSSE (50) 0258 > 4 980 00 P BiSEDT 0.25-1 1 = E - : : . . .
9 gp 9 . testing of aerobes by broth microdilution (CLSI M07) and anaerobes by agar dilution (CLSI Vancomyein - \IRsE (50) 1-4 2 2 100 00 S. aureus S. epidermidis ‘F’,z:lc;’l'l‘:c'” 0(-)215;0‘-15 °f5 - (1)002 701-(2 Figure 4A. BiseDT MIC Figure 4B. Cumulative in vitro suscepti-
. : . : M11). MIC values as reported reflect the activity of BisEDT, the APl of the MBN-101 Linezolid MSSE (50) ~ 0.5-2 2 2 10000 gl e 50 ot S. pneumoniae - o - ; ; distribution against bility of E. coli and K. pneumoniae
Results: The activity profile of MBN-101 (mg/L) is summarized below: ; ). Ml ! P : Y : - = MRSE (50)  1-4 2 2 100 00 % - @) Clindamycin >8 >8 - 00 100 . 9 . y P
_ , : ormulation, which was used during susceptibility testing. S. epidermidis — MSSE(50) 01216 05 1 9%0 - £m £ Erythromycin >8 >8 - 00 100 E. coli and K. pneumoniae to BisEDT and comparators
Gram-positive Aerobes Gram-negative Aerobes Obligate Anaerobes (100) Daptomycin MRSE (50) 0.25-1 0.5 05 100 - 2 23 EN :: Ciprofloxacin 0.5-32 2 - 42.9° 28.6
Organism (N) MIC Range| MICsq, |Organism (N) MIC Range| MICs5 |Organism (N) MIC Range| MICsy00 Res u Its i MSSE (50) <0.008-0.25 0.015 0.015 100 0.0 % ‘3"; % ;‘g Meropenem 0.03-1 1 - 28.6 57.1 100 1 - ioazs E. coli K. pneumoniae
S. aureus (155) <0.031 | 0.25/0.5 |E coli (55) 052 2/2  |Gram positive (33) <00154 | 14 Irtfpreimetn MRSE (50)  0.06->8 >8 >8 00 100 R R %S: percent susceptible, %R: percent resistant 2 01 LE colicAZR 0 100
S. epidermidis (100)] 0.03-0.25 | 0.06/0.12 |K. pneumoniae (58) 18 ) Clostridium spp. (10) 0254 2/4 IN VITRO ACTIVITY AGAINST GRAM POSITIVE AE ROBES MSSE (50) 0 '12_>32 025 >32 76 0 220 3 13 § 13 :4 macrolide—re‘sistant S. pyogenes and 5 macrolide-resistant S. agalactiae not tested for these agents = gg : 1.4 pneumonr:ae CAZ-S ,é 20 § %0
S_pyogenes (53) | 0.03-05 | 0.25/05 |P_aeruginosa (56) | 058 14| P_acnes (9) 0034 | 1- Ciprofloxacin |\ mor 50y 042532 >32 532 324 657 FHPHE N e SEIPE N Y e R e Ll L —— g go | "¢ preumoniae CAZR z 1 zn
S. agalactiae (55) | 0.25>16 | 816 |A. baumannii (29) 0.54 212 | Peptostreptococcus spp. (4)] 0.25-4 - As shown in Table 1, BisEDT had potent activity by MIC;,,, (Mmg/L) against S. aureus MSSE (50 00353 012 012 960 40 2 MIC (mglL) & MIC (mglL) 2 50 = w0 £ w0
S. peumoniae (7) | 025-1 | I (0.5/0.5 for MSSA, 0.25/0.5 for MRSA) and S. epidermidis (0.06/0.12 for MSSE, 0.06/0.25 Gentamicin e ' ' ' ' 8 %] Iy s &
E. faecalis (104) 0.12-2 112 Gram-negative (19) <0.0154 | 0.25/2 . . . P . — : MRSE (50) <0.03>32 _ 32 __>32 320 _68.0 —0—BisEDT —€-VAN -0-LZD DAP - AF . b 23 g g w
E fascium (102) | 052 172 Bacteroides spp_(9) 0034 | 05~ for MRSE); for 50 community-acquired MRSA, BisEDT had an MIC5e, of 0.25/0.5 mg/L. MRS ool saactont S, Sodia. 5he: Aot e S et rasiatang 1 rouscpole S. epidermis Table 4. In vitro activity of BisEDT and = 10] g% E
. . . . . NOTE: linezolid, daptomycin, and imipenem were not tested against 5 MRSA/MDR S. aureus —-—IPM - CIP —-— GM = . = 0 - i ‘Nb Igﬁ j ',;v ‘,f: ‘“?, N = ‘_“, ' o0 ‘\ & @ ‘\ ‘r» @ R »
MBN-101 had an MIC,g, (mg/L) of 0.25/0.5 against methicillin-resistant * BisEDT was also active against enterococci with MIC,o, (mg/L) values of 2/2 and 1/1 comparators against Gram-negative FEEIP P N FEEPL e R A
Staphylococcus aureus (n=105) and 1/2 against vancomycin-resistant against vancomycin (VAN)-susceptible and —resistant E. faecalis, respectively, and 1/2 aerobes : SlaEOTHC (mgll —o-BiSEDT —6—CAZ —o—IPM ——CIP —6— GM
enterococci (n=53 E. faecalis and n=52 E. faecium), which was identical to against both VAN-susceptible and —resistant E. faecium (Table 2) . . . . Fiqure 2A. BisEDT MIC Organism (N) Drug MIC Range MICs, MICy, %S %R
that observed with susceptible subpopulations. MBN-101 maintained : - : . : : - Table 2. In vitro activity of BisEDT and Igure A . . BISEDT 0.5:2 2 2 = -
. . . . . 5 ¢ BisEDT activity against staphylococci and enterococci was not impacted by methicillin- comparators against enterococci distribution against enterococci £ coli Ceftazidime _ 0.12->32 1 >32 727 255
potent_ SRl EER multldrug-re5|§tant stralps i Pseudon?onas resistance (Figure 1A) or vancomycin-resistance (Figure 2A), respectively. . . (5'5(301 Imipenem” 0.06-1 025 025 100 0.0 Figure 5A. BiseDT MIC Figure 5B. Cumulative in vitro suscepti-
aeruginosa, Streptococcus pneumoniae, Klebsiella pneumoniae and Organism (N) _ Drug Type () MICRange MICs, MICs %S %R E. faecalis E. faecium Ciprofloxacin___0.008>4 __0.25 >4 527 _ 47.3 S . o ; . ..
Acinetobacter baumannii, macrolide-resistant B-hemolytic streptococci, * By cumulative susceptibility, BisSEDT was the most potent agent against staphylococci BiSEDT \\;FS{E 22;; 8;2; f f ; ; o "% | g e glerétS?icin O-Zf-;16 1 >;6 782 20.0 d'St”bUt_'on against b“'t)_/ of P. aeruginosa and A. baumannii
and extended-spectrum B-lactamase/carbapenemase producing (Figure 1B) and E. faecium (Figure 2B); BisEDT, imipenem (IPM), and daptomycin (DAP) » : VSE (51) o : T 100 00 o e | B0 e . cogdme 025532 1 S ses 310 P. aeruginosa and to BisEDT and comparators
Enterobacteriaceae. were the most potent against E. faecalis (Figure 2B). GMCOTWOM  VRE(83) 3264  >64  >64 00 100 £ a0 ggﬁneumomae Imipenem” 012>16 025 8 840 16.0 A. baumannii P. aeruginosa A. baumannii
e Assh i Table 3 and Fi 3A BisEDT had L ot S Linezolid s Eg;; 12;:2 2 ) gj—g g-g %0 | 5% Ciprofioxacin___0.015>4 012 >4 _ 60.3 _ 37.9 0
= : E ® ® 10 - ici i | mP. aeruginosa non- 8 133 §'%
Conclusions: MBN-101 demonstrated potent broad-spectrum activity in s shown in Table 3 and Figure 3A, BISEDT had potent activity against S. pyogenes E. faecalis . VSE (51)  0.25-2 1 2 100 - L e areraraarre e T h S.GESTC'" 0'<2)55>31 : 01'5 >16 a1 207 Q00 eniginosa MDA Zw 3w
. . . . . . (MIC54,90=0.25/0.5 mg/L) and was comparatively less active against S. agalactiae (104) Daptomycin — 2e (50 0252 1 9 100 i R R TP 7 IS < - = 80| wa. baumannii non-MDR £2 in
vitro against aerobic/anaerobic bacteria commonly isolated from human (MIC, ,..= 8/16 mg/L) e 0ess ] 5 s - ’ BISEDTMIC (mglL) BISEDT MIC (mg/L) P, aeruginosa -Ceftazidime 2->32 8 >32 589 357 o 101 =4 baumannii MDR 5 = n
infections, including DFI and orthopedic infections. The activity of 50/90 git)- Imipenem VRE(50)  05>8 1 2 - - _ L (56) mipenem® ___ 05>16 1 16 580 340 £ % £% £ %
MBN-101 was not affected by antibiotic-resistance phenotype. These * Against multidrug-resistant (MDR) S. pneumoniae (N=7), BisEDT was active with MIC Cirofixacin  YSE(B1) 025532 2 >32 471 431 Figure 2B. Cumulative in vitro Cprofiach 00624 05 >4 554 S5 £x BRIl E f§
results highlight the potential of MBN-101 for the topical/local treatment of values of 0.25-1 mg/L (Table 3). L R susceptibility of enterococci to BIsEDT 54 5 7 s EErErEpe EXTEF TR
- - - " " " ici . s 4 m mgi
infections for which broad-spectrum coverage is indicated. IN VITRO ACTIVITY Gentamicin ://EE EZS; %.>5322 >132 >:252 - - BisEDT and comparators A baumannii ICgftazud.n:e 021;??6 186 :;132 22.2 :i.z ’ FEELP NV -
- ) 5 B B mipenem A2- . . EY > .
(o) C. AG:AINST GRAM NEGATIVE AEROBE.S . BiSEDT Ve P 1 : : : E faecalis E faecium (29) e e s BisEDT MIC (mgiL) —o—BisEDT —e—CAZ ——IPM —e—CIP —o— GM
|ntroduct|on ® As shown in Table 4, BisEDT was active by MIC;,,, (Mmg/L) against E. coli (2/2), Veemeh e @) 05-2 1 1 100 0.0 £ 100 . 100 - Gentamicin 012>16 >16 >16 345 58.6
] ] ji i VRE(S2) 32264 64 >64 00 100 2w Zu : imipenem was not tosted or 5 £ ool (1 non E noumoniae
MBN-101 is an aqueous suspension of a novel bismuth thiol (“BisEDT”) i\;ign:g mo:lwliaeb(418), ’::I ?er‘ég."é%s.? (1/4), atntiA. balu mtar;ng (2/2). In r;o ln;tar.“:.e was an Lozl VSE (50) 14 2 2 940 00 Zn =T i R i e g | e
currently undergoing clinical development for the topical treatment of mgiL observed for B1s against the evaluated lsram-negative bacifil. E. faccium . \\EE §§3§ 35328 2 i 3;‘;8 = 3 :h CO"C'USIO“S
chronic wound and tissue infections including diabetic foot ulcer infections ®* The activity of BisEDT against Enterobacteriaceae was not impacted by ceftazidime (102) Daptomycin VRE (50) 1-4 2 4 100 - ‘é %E zé %E Table 5. In vitro activity of BisEDT and
(DFI) and orthopedic device infections. (CAZ)-resistance (Figure 4A) with an MICy4, (mg/L) of 2/2 and 1/2 for CAZ-susceptible Imipenem s gg; 5% 8 B - ; 3 AT M O . ¢ o y % BisEDT demonstrated broad spectrum in vitro activity against
o - . . . o and —resistant E. coli, respectively, and 4/8 mg/L for CAZ-susceptible and -resistant . — VSE(50)  0.12->32  >32  >32 140 820 7 i 4 MG ) D S the evaluated Gram-positive and Gram-negative aerobic and
Although acute DFI and orthopedic infections typically involve Gram-positive . . . - . . Ciprofloxacin . MIC Range . .
. . : . : . . K. pneumoniae; BisEDT maintained activity against 2 NDM-1 and 5 KPC isolates (MIC= hRE(2) 2o =1 NI . Organism (N) . anaerobic isolates.
cocci, the epidemiology of moderate and severe tissue infections is often 1-4 mglL) Gentamicin VSE (50) 2>32 16 >32 - —-BisEDT —6~VAN —o—L2ZD DAE - — BisEDT CL MTZ
. . . . - . . - . _ ram-positive
p0|ym|cr0bla| InVOIVIng Gram-negatlve baC|"| and anaerOblc baCterla' VSE: vancomycin-susceptible enterococci, VRE: \Z\?cliniiﬁ)reswtant:nt:r:ca)gocm %S: :e?cent sus:e:ztzlble %R: percent resistant ——IPM —o—CIP ——GM C. difficile (8) 0.25-1 4->64 0.5->64 BiSEDT maintained potent actiVity against I'eSiStant iSO|ateS
. . . . . . ) H H H HAY NOTE: linezolid, daptomycin, and imipenem were not tested against 3 VRE/MDR E. faecalis and 2 VRE/MDR E. faecium C. perfrin, (2) 0.5-4 2->16 2 . . . .
* Antibiotic resistant pathogens are becoming increasingly common and B'SI_ED-: \évats mgre fotent tha_rlr_ CI:O;Ib.ZAcll:r_JrofIO)‘(laan (CIP), and gentamicin (GM) by MIC4, Peptostlref)(teg:occus spp. (4) 0254  025>16  1->16 including phenotypes associated with ESKAPE pathogens
pathogens for which there are limited therapeutic options (e.g. ESKAPE against Enterobacteriaceae (Table 4, Figure 4B). Z- 7°”tes(§;” 5%2%'2 0'06;16 N2T (MRSA, VRE, ESBL/CRE, and MDR).
- - - - - - - - - ena -
pathogens) have emerged. ¢ BisEDT activity against P. aeruginosa and A. baumannii was not impacted by multidrug- IN VITRO ACTIVITY AGAINST ANAEROBES Bifidobacterium spp. (4) <0.015-0.12 <0.015-0.06  0.5-4 . . . .
* As a result, the continued development of new agents with broad-spectrum resistance (Figure 5A) with an MICq, (Mmg/L) of 1/2 and 2/2 for non-MDR and MDR * As shown in Table 5, BisEDT had potent activity against the evaluated Gram-positive and Gram-negative Lactobaciius spp. 3) 1 0.25-4 >16 The broad-spectrum activity of BisEDT (the APl in MBN-101),
y . . . . ram-negative H V' H H H H
activity that covers resistant pathogens is necessary to address treatment of P. aeruginosa, respectively, and 2/2 for non-MDR and MDR A. baumannii. anaerobes, with MIC values of <0.015 — 4 mg/L. g' frtagl.,{j &) e 8521 0 112_416 0%5_16 ItfI actltVIty agalr(ljstthpathct)%(.eniflwﬂh t(?h.illenglng. rtes(;sta.tnhce
. . . . . . . . acterolges spp. (non-rragiiis .U~ 2-> O->
complicated infections such as DFI and orthopedic device related infections. ¢ BisEDT was at least 4-fold more potent overall than CAZ, IPM, CIP, and GM by MIC,, * Based on MIC ranges overall and by species, BisEDT was more potent than both clindamycin (CLI) and Provotala spp. (4) 0032  0.12>16  05->16 phenotypes, and the antibloliim activily assoclated with
5 s , - ’ o - d y P y - bismuth thiols as a class (Folsom et al, JAM 2011;111:989) highlight
Ng— against P. aeruginosa and by MIC;4, against A. baumannii (Table 4), and the increased metronidazole (MTZ) for which there were multiple instances where MIC values were >16 mg/L. In contrast, Fusobacterium spp. (2) <0015 0.06-0.12 <0.015-0.03 ’ L ghlig
/ .. . . . . . i 9 P. asaccharolytica (2) 0.06 0.12 1-2 h ial of MBN-101 f h f i
I activity of BisEDT against isolates WIth. a high deg.re_e_ of re:3|stance to the evaluated for BisEDT there were no instances where the MIC value exceeded 4 mg/L. b o0 12 : the potent!a o - 0 _or the treatment of device-related
comparators was apparent by cumulative susceptibility (Figure 5B). V. parvula (1) 0.25 >16 >16 and chronic wound infections.

Bismuth-1,2-ethanedithiol (1:3 Bi:thiol molar ratio)
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