Oral Delivery of Amikacin-Lipid NanoCrystal Formulations Safely and Effectively Treats Macrolide Resistant Mycobacteria Infections in a Mouse Model of Cystic Fibrosis
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In cystic fibrosis, intracellular pathogens, such as Mycobacteria, are problematic. The buildup of thick Group Lung Spleen Liver
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The oral efficacy of Amikacin-LNC (AmK-LNC) was evaluated in a chronic cystic fibrosis mouse model ’ COCh,Ie,ates are stable, crystalline ph.ospho!lpld cation . Amikacin (AMI), 4.73+0.13 4.05+0.18 4.17+0.04
(B6CFTRtMIUNC/CFTRMIUNC) 5o3inst each of the three NTM strains having high resistance to macrolide 5 precipitates composed of phosphatidylserine and calcium. 150 mg/kg QD (n=5)
antibiotics (M. avium subsp intracellulare 25292, M. abscesus ssp abscessus 1513, and M. abscessus L * Their multilayered structure consists of large, continuous, Clarlthroggc(m %?O mg/kg 5.02+0.25 4.69+0.21 4.68+0.18
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250 mg/kg QD. Bacterial burden was measured on day 1, 27, 42, 56 and 84 after infection by plating for therapeutic “cargo”, which remains intact in the interior, BID (n=5)
serial dilutions of organ homogenates on nutrient 7H11 and charcoal agar and counting CFUs after 25- even when outer layers are exposed to harsh environmental Day 56 Control (n=5) 6.93+0.04 5.35+0.19 5.01+0.10
30 days incubation at 32°C. Results represent the average of six experiments (n=5 mice per Siee e e et conditions or enzymes. Amikacin (AMD) 1431023 30410 17 3.9020.06
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Orally administered AmK-LNC safely and effectively treated all three macrolide resistant Mycobacteria COCHLEATE DELIVERY ALTERS THE PHARMACOKINETICS AND BIODISTRIBUTION OF DRUGS QD (n=5)
infections, with CFU lung, spleen and liver counts lower than IP amikacin or oral clarithromycin. Lung LP-4 CAmK Lyophilized 50 | 3.72+0.06 4.26%0.03 4.29+0.04
pathology also showed smaller and less numerous lesions after treatment with oral AmK-LNC than Drug Embedded Within the Lipid-Crystal Matrix of a Cochleate Phagocytosis of High Calcium mg/kg BID (n=5)
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* These data support further study of amikacin-LNC formulations as a WL 555505 - %lAr;n (Ifm—lz?)o o9 o e ST
potential important advance in the treatment of these difficult-to-treat _ _ _
lung infections Results represent the average of 6 experiments (n=5 mice per experiment)

Bacterial load in each group expressed as average Log10 CFU (+ SEM) cells (+ SEM).
ANOVA, saline control compared to drug-treated groups - p<0.05.
Red highlighting indicates treatment group with the greatest response
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* Pulmonary infection with 1x10® CFU/mouse (M. avium intracellulare or M. avium ssp. hominissuis) 50-500 nm Cell-Targeted Delivery — The “Trojan Horse” Hypothesis” LUNG PATHOLOGY
* i.v. infection (via tail vein) with 1x10° CFU/mouse (M. abscessus ssp. massiliense).
* 5 mice sacrificed at day 1 and day 27 post-infection. Pre-treatment bacterial loads determined by lung, spleen, . ++ . . . . . . e ot - -
Control Amikacin Clarithromycin Lp-4 CAmK LP-4 CAmK
and liver homogenates plated on 7H11 and charcoal agar. And placed in 32°C dry-air incubator for ~10 days (M. ¢ ngh Ca*™* concentrations in Gl secretions and extracellular fluids maintain Stabll'ty of LNC crystals oo 150 mg/kg 250 mg/kg Lyophm:;d Lyophilized
abscessus ssp. massiliense) or for ~25-30 days (M. avium intracellulare and M. avium ssp. hominissuis). o OraIIy administered cochleates are absorbed from the gut and enter the circulation via the (@) (@) _ 50 mg/kg (BID) 100 mg/k(,B'D) _ _
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Log 10 protection values of >0.60 indicate activity is statistically significant. | * Because therapy is delivered within the cells, high plasma levels are not necessary to deliver e | o — and IP amikacin.
 Statistical analysis by one-way ANOVA followed by a multiple comparison analysis of variance by a one-way - . S . o q
Tukey test. adequate amounts of drug to infected tissues z ”¥ A e

All procedures approved by the Colorado State University Animal Care and Use Committee * With much lower plasma levels, the risk of systemic toxicity can be substantially reduced
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