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Introduction: Amphotericin B (AMB), due to its fungicidal efficacy, broad spectrum and limited o ‘How Cochleates Encapsulate Drugs Murine infection model and antifungal treatment, - e
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therapeutic option for deep mycoses. However, its application is currently limited by toxicity akdectable drugsreduce toxicity and significantlgnhance intracellular drug deliveryLipidnano-crystals are aveekold BALB/c mice weighing ~20g were used for this experilinewere housedn

- : : ol : : : ~presterilizedilter-top cagesandmaintainedin accordancevith AmericanAssociationfor Accreditationof Laborator
administration requiring slow intravenous injection. stablenano-particles composed of simple, naturally occurring materials: phosphatidylserine and Calcmm'.Th"gare riteria. The ar?ima?l study was approvedby RutgersInstitutional AnimalCareand UseCommittee. ’
MAT2203, (AMB cochleates; CAMB), a novel tipitb-crystal formulation of AMB, demonstratess Nave a unique multilayered structure consisting of a large, continuous, solid, lipid bilayer sheet rolled up in & gpal albicansusceptible strain SC5314 wesebculturedin liquid yeast extracpeptonedextrose (YPD) medium
oral bioavailability, significant efficacy, low toxicity, and shifdfstability. or as Stac,keAd sheets, with no mt_{er[\avl aqueous space. This unique structure provides protection fr?”l deg,rada}lgﬂjc with shaking overnight. Cells were collected by centrifugation, washed twice with sterile phebpffated
In_ animal modelsCAMB demonstrates antifungal activity with similar efficacy as intraperitoneaf 2NJ aSYy OZOKt SIHUSRe Y21 S50dzd Sa® /FNBHZ YZ{SO0dz2t Sa o7 daike\pBs),arfl Sountddyvith & iedhogyiimhetdettion ddePhe ikledtibhfidseSvtis . GHadED périmduye. A
AMB deoxycholate, without the associated toxicity. Oral administration of CAMB has shown outer layers of the cochleate may be exposed to harsh environmental conditions or enzymes. Drug.CAMB/MAT2203 (0.25, 0.5, and 1 mg/ml) and placebo cochleates were provided by Matinas.
strong efficacy in mouse models of cryptococcal meningitis, disseminated candidiasis and o o . )The APl is associated with the negatively charged lipiXPeriment Methods. Mice were rendered neutropenic by receiving 150 mg/kg and 100 mg/kg of
disseminated aspergillosis. G a " 1The addition of calcium creates a calciptmospholipid cycloph_osphamlde/la IP injection on day -4 and day -1 prior to infection, respectlvelyGroups_of 10 mice were
In a Phase 2a human clinical stumbing conducted at the NIH Clinical Center, under the direction anhydrous crystal. randomizedinto 6 treatment arms CAMBat 2.5, 5, or 10 mg/kg, or placebocontrol was administeredonce daily
of Dr. Alexandra FreemaN|AT2203 (CAMB) has showfficacy, safety, and tolerability in . @ Nanocrystals are composed of layers of a lipalcium | V/20ral gavage(p.o.), startingfrom day-3 until day 4. Onday 0, mice were infected with ~5x10* CFUof C albicans

. : : . . : Y, % : y o@ } | y P y P SG314viaretro-orbital injection. Mice were monitored for signsof illnessand those becamemoribund before the
predﬁ’m'”?‘”_ﬂy he_redltary Immunodeficient patients W't_h a recurrent or chronic ml_Jcocutaneous ”opop compex.. : . . _scheduledtime point were euthanizedhumanely All survived mice were sacrificedvia CQ inhalation at day 5
candidiasis infection (esophageal, oropharyngeal, vaginal) who are refractory or intolerant to - }The APl s trapped in or petween the layers IoroteCt'rg'post—infection. KidneysJungs,liver, and spleenwere asepticallyremoved from all mice in the study. All remaining
standard norintravenous therapies. e the API from harmful environmental elements. organswere homogenizedn 5 ml of sterile PBSand 100 pl of homogenateor proper dilutions were spread onto

. . . . . . . ormation o apie i i i i
BacqupundMAT2203 ((?AI\/I B) is being c_levelop_ed for_the pre_ventlon of invasive fu_ngal mfecﬂons DrugLiposome g:g:\r?e:;tgrha;tg;ré vt.itg:d . gfggmic;?eolz aSrt%t:)Ire;/Stal YPDagarplatesfor fungalburdencounts
due to Immunosuppressive therapy, particularly in patients with acute lymphoblastic leukemia Intermediate
(ALL).n patients being treated for ALL the risk for invasive fungal infections (IFIs) is high, with an CellTargeted Delivery Phagocytosis o High Calcium
associated high risk of lethality. Currently, there is no standard of care for preventing these high macrophage readily engulf our lipidano-crystals and their cargo \. T acroshage
rsk IFls in ALL patients. | | N | | A Once inside the macrophage, the low level of calcium in the cytopl; /N ) Low Caleium
The established treatment regimens for ALL are highly sensitive teniiggxbolized druedrug causes thenano-crystals to open, releasing the cargo molecule Nucleus

Interactions, causing serious concerns for ddigg interaction induced sideffects. Divalent cation concentratioria vivoin serum and mucosal secretions are
Amphmem}f'&i%;;g; Ilvggm;tatr)]qllzeﬁ an(_j when_ mlizlorpcl)rated n the(;lbpydtal narl;eparti:clle Al such that the cochleate structure is maintained. Hence, the majority of |/
struqtqre © ) ( , ) this ot crwise toxic 1V only compoun can NOW be salely ofally .o chieate associated molecules are present in the inner layers of a solid, |
administered, providing patient convenience over ~12 weeks prophylactic treatment duration
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' stable, impermeable structure. Once within the interior of a cell, however,

without the _typlcal kidney and liver IQXICIty associated Wlth other Amphotericin B formulat!ons. the low calcium concentration results in the opening of the cochleate crystal e _f | | | |
Purpose:This study evaluated the efficacy of orally delivered CAMB for the prevention of inv ASINE  release of the entrapped AP ) Ry Results:A numberof deathswasreported onday 2 postinfection,with 10, 7,and 2 micefrom the placeboCAMB2.5
candidiasis caused by a viruléht albican®VT strain SC5314 immunocompromised, | - . mg/kg,and CAMB5 mg/kggroups frespectivelyOnemousefrom the CAMB 2.5ng/kggroupand1 irom the 5mg/kg
neutropenic mice. Our LNC Platform Technology Can Change the Pharmacokinetics and Biodistribution of rg}g)glrned moribundon day 3 postinfectionandhad to be euthanized All remainingmice survivedthroughthe
R ts CAMB nighlv effective i inai : didiasis " L N _ 5 5 . endpoint, hence,the 5-day survivalwas0, 20%, 70%,and 100%for placebo,2.5 mg/kg CAMB 5 mg/kg CAMB and
RESUTLS. was highly eriective in preventing invasivecandidiasisn neutropenicmice. Traditional Model of Drug Delivery D} o}( } Zo s D ]s EuP o]A EC dZ "dEbmy/kgCAMB sespectivefy Thetaveragefungalburdenin placebotreated mice wasobservedas6.9 log10CFU/g
CAM_Bat_5 mg/kg or aboveresultedin 5'9n_|ﬁ(3<3m'[|y|aneaS@FI survivagswell asorgan in kidneys,6.71og10CFU/gn lungs,5.810g10CFU/gn liver,and6.11og10CFU/gn spleen(Tablg. In comparison,
sterilization,in contrastto the 100%mortality of untreatedmice.Remarkablysurvival mice treated with CAMBdemonstrateda dosedependentsurvivaland organsterilizationresponse.The 2.5 mg/kg
correspondedwvith organsterilization,asall but one survivedmice showedsterilizationin all four therapy resultedin 20%survivalwith completesterilizationof all organsin survivedmice,and1.5,1.4,and1 log
i i i i burden reductionin kidneys,lungs,and spleenin dead mice relative to placebomice. Liverfungal burdenin dead

organsevaluatedregardlesof dosageln mice that died prior to the assessmerttme point, Irae _ _ mi !
burden reductiorefficacyof CAMBwvasdosedependentin kidneysandlungs,but not in liver and micein the 2.5mg/kg groupwasnot different from thosetreated with placebo.Similarlythe 5 mg/kgregimen

. g . . : : protected7 of 10 micefrom deathandcompletesterilizationwas achievedn all organs but oningsample from all
spleen I\!O significanttoxicity WaSObse_rvedWIth CAMBtr_eat_m ent by gr(_)ssqssessmer_ﬂ. _ . A Free drug in the extracellular milieu must crosstte A High calcium concentrations in gastrointestinal secretions, serum and survived miceAs for thedeadmicetreated with 5 mg/kg CAMB kidneyand lung burdensdropped~ 1 log compared
Conclusion’At or above 5 mg/kg dosing level, CAMB is highly effective in preventing invasive cell membrane in order to be effective against interstitial fluid stabilize the drug cochleate crystal. to thosedied in the 2.5mg/kggroup,while liver and spleenburdenswere not muchdifferent. The10 mg/kg CAMB
candidiasis in neutropenic mice. Prophylactic and therapeutic treatment of CAMB at 5 mg/kg or intracellular microorganisms. Drug lipidnano-crystals enter the circulatory system, diffuse into tissues treatment wasthe mostefficaciouswith 100% survivadnd orgarsterilization.
above has resulted in significantly increased survival as well as organ sterilization, in contrastﬁo:'?Qaﬁgsz{;?oi‘vng;?éiﬁggﬂ g;‘éﬁéa’;t'; gfderl';‘gedf’d- VIIE E 1 Vv u% C "~ 3]JAS _ v I}E Jv( 8§ e8nefusion:At or above the 5 mg/kg dosing level, CAMB is highly effective in preventing invasive candidiasis in

Iant]ralceIIu_Iatlr 'evﬁlsl of drlu_g |Ip|d1anO-CE[‘yStt_a|S mcreasctehanccli realg:hdhlgh levels. heutropenic mice. Prophylactic and therapeutic treatment of CAMB at 5 mg/kg or above has resulted in signific:
€ 10w Intracetitiar caiclim concentration causes the drug fipid hano iIncreased survival as well as organ sterilization, in contrast to the 100% mortality of untreated mice at early pos
crystals to open rejeasing their cargo molecules. infection time point. Remarkably, survival corresponded with organ sterilization, as all but one survived mice ha

Lower plasma levels are required to reach efficacious intracellular drug R P ' y, s P 9 ) o u u _ _
sterilization in all four organs evaluated, regardless of dosage. In mice that died prior to assessment time point,

the 100% mortality of untreated mice at early pasfection time point. Remarkably, survival enters the cell.

corresponded with organ sterilization, as all but one survived mice had sterilization in all four A Drugs with these properties have difficulty treatin

organs evaluated, regardless of dosage. In mice that died prior to assessment time point, blJrﬁer‘lﬂ_”?]ce_”u'f'ﬂl“t'_”fe‘;t'onsi- | " .
. . . . . . . Ign Circulating arug levels can resuit In nonspecitic concentrations.

red_uctl_on efficacy (_)f CAMB_ IS dedependent in kidneys and Iur_lg_s, but not in “V?r and spleen, toxicity. These lower plasma levels may result in less systemic toxicity. reduction efficacy of CAMB is dedependent in kidneys and lungs, but not in liver and spleen, indicating drug

Indicating drug delivery to liver and spleen may not be as sufficient as that to kidneys and lung. delivery to liver and spleen may not be as sufficient as that to kidneys and lung.
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