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Thispresentationcontains"forward-lookingstatements"within the meaningof the PrivateSecuritiesLitigationReformAct of 1995, includingthose relating to

the/ƻƳǇŀƴȅΩǎproduct development,clinicaland regulatorytimelines,market opportunity, cashflow and other statementsthat are predictive in nature, that

depend upon or refer to future events or conditions. All statementsother than statementsof historical fact are statementsthat could be forward-looking

statements. Forward-looking statements include words such as άŜȄǇŜŎǘǎΣέάŀƴǘƛŎƛǇŀǘŜǎΣέάƛƴǘŜƴŘǎΣέάǇƭŀƴǎΣάάŎƻǳƭŘΣέάōŜƭƛŜǾŜǎΣέάŜǎǘƛƳŀǘŜǎέand similar

expressions. Thesestatementsinvolveknownand unknownrisks,uncertaintiesand other factorswhich maycauseactualresultsto be materiallydifferent from

any future results expressedor implied by the forward-looking statements. Forward-looking statementsare subject to a number of risks and uncertainties,

including,but not limited to, our ability to obtain additional capital to meet our liquidity needson acceptableterms, or at all, includingthe additional capital

which will be necessaryto complete the clinical trials of our product candidates; our ability to successfullycomplete researchand further developmentand

commercializationof our productcandidates; the uncertaintiesinherent in clinicaltesting; the timing, costanduncertaintyof obtainingregulatoryapprovals; our

ability to protect the Company'sintellectualproperty; the lossof anyexecutiveofficersor keypersonnelor consultants; competition; changesin the regulatory

landscapeor the imposition of regulationsthat affect the Company'sproducts; and the other factors listed underάwƛǎƪCŀŎǘƻǊǎέin our filings with the SEC,

includingForms10-K,10-Q and8-K. Investorsare cautionednot to placeunduerelianceon suchforward-lookingstatements,whichspeakonly asof the date of

this release. Exceptas may be required by law, the Companydoes not undertake any obligation to releasepublicly any revisionsto such forward-looking

statementsto reflect eventsor circumstancesafter the datehereofor to reflect the occurrenceof unanticipatedevents. Matinas.ƛƻtƘŀǊƳŀΩǎproductcandidates

areall in a developmentstageandarenot availablefor saleor use.

Forward-Looking Statement
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Company Highlights
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ÁENHANCE-IT data reported in Q1 2021 demonstrated  

robust plasma EPA levels vs. Vascepa®, supporting 

pursuit of a cardiovascular outcomes indication

ÁClear differentiation from currently approved 

prescription omega-3 products, supported by strong 

barriers to entry

ÁProcess underway to identify a partner for further 

development and commercialization 

ÁProprietary and potentially disruptive platform technology 

focused on improving intracellular delivery of critical therapeutics

ÁMAT2203 (oral amphotericin B): Cohort 2 update of EnACTstudy 

in cryptococcal meningitis expected Q3 2021. Enrollment >50% 

and on schedule.

ÁMAT2501 (oral amikacin): Recent $3.75M funding from CFF 

accelerates development of potential first oral aminoglycoside for 

treatment of nontuberculous mycobacterial disease and acute 

bacterial infections (i.e., gram negative)

ÁCollaborations:ǿƛǘƘ bLI όƻǊŀƭ ŦƻǊƳǳƭŀǘƛƻƴ ƻŦ DƛƭŜŀŘΩǎ ǊŜƳŘŜǎƛǾƛǊύΣ 

Genentech and others exploring LNC formulations of innovative 

compounds

LYPDISOϰ(MAT9001)

Next Generation
Prescription Omega-3

LNC PLATFORM
Lipid Nanocrystal (LNC) Delivery 

Technology
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Lipid Nanocrystal (LNC) Platform

Targeted, Well-Tolerated
Intracellular Delivery



Contents to be delivered Target cells Therapeutic areas Delivery technology options

Small molecules: 

Á Antibiotic

Á Antifungal

Á Antiviral

Á Anti-tumor

Á Anti-inflammatory

Gene therapy: 

Á Oligonucleotides

Á DNA

Á mRNA

Á CRISPR/CAS-9

Á Infected cells

Á Macrophages

Á Injured cells

Á Tumor cells

Á Bone marrow cells

Á Monocytes

Á Dendritic cells

Á Anti-inflammatory Rx

Á Infectious disease

Á Oncology

Á Vaccines

Á Gene therapy

Á Liposome

Á LNP

Á Viral vector

ÁLNC

The future of 
intracellular delivery

¦ Emerging importance of cell-mediated immunity (vaccines, immune enhancers)
¦ Growing needs for inhaled therapies (direct delivery to sites of infection)
¦ Need for more stable formulations ( AAV/LNP -80oC storage) 
¦ Need for improved delivery efficiency (LNP 1-2% endosomal escape)
¦ Opportunities to improve safety profile of AAV and LNPs: toxicity and 

immunogenicity
¦ Formulations of larger molecules: mRNA-protein complexes 
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The Current Landscape of Intracellular Drug Delivery



How Are LNCs Differentiated from Liposomes, LNPs and Viral Vectors?

Liposome LNP AAV (Viral Vector) LNC

Structure

Å Aqueous interior surrounded by 
bilayer

Å Drug can be encapsulated in 
aqueous core or bilayer

Å Ionizable lipid complexing with mRNA
Å Non-aqueous interior

Å 26 nM Capsid housing <5 kb 
genome 

Å Natural components
Å Non-aqueous bilayer
Å Highly stable
ÅMuch longer shelf life

Formulation 
goal

Å Reduce Toxicity
Å Improve Bioavailability
Å Prolong half-life

Å Intracellular delivery 
(ASOs, siRNAs, mRNA)

ÅMostly target liver
ÅMinimize empty vectors

Å Encapsulate water-soluble drugs
Å Control particle size
Å Further expand gene delivery
Å Significantly extend stability, shelf-life

Potential 
applications

Å Hydrophilic and Lipophilic drugs ÅmRNA, ASOs, siRNAs ÅGene therapy
Å Large and small molecules
Å ASOs, mRNAs, siRNAs
Å Large nucleotides (up to 11 kB)

Challenges
Å Leakage of encapsulated drug
Å Fusion
Å Limited shelf life

Å Cationic lipid toxicity not suitable for 
chronic use

Å Anti-PEG allergic response
Å Very limited shelf stability
Å Cold-chain requirements

Å Very high production cost
Å Viral genome integration
Å Package size < 4k BP
Å Re-treatment problematic
Å Immunogenicity

Å Limited clinical experience to date
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LNC Platform Enables a Paradigm-Shift in Intracellular Drug Delivery 

77

ÁComprised of phosphatidylserine and calcium (critical 
components of natural cellular fusion)

ÁNo evidence of adverse immune response

ÁEnter cells through non-destructive membrane fusion, 
phagocytosis or endocytosis

ÁPhosphatidylserine (PS) on LNC surface enables targeting of cells 
with exposed PS or PS receptors

ÁReduced toxicity associated with delivery of drugs/molecules

ÁAbility to deliver a broad range of molecules (e.g., small 
molecules, nucleic acids, proteins) and vaccines

ÁDemonstrated ability to cross blood-brain barrier in animal 
models and in patients (EnACTstudy of MAT2203)

ÁValidated in multiple clinical and pre-clinical studies

FLEXIBLE ADMINISTRATION

Á Oral
Á Intramuscular

PHYSIOLOGICALLY TARGETS
ACTIVATED CELLS

Á Intravenous
Á Inhalation

aŀǘƛƴŀǎΩ [b/ tƭŀǘŦƻǊƳ ŎƻƳǇǊƛǎŜǎ ƘƛƎƘƭȅ ŜŦŦƛŎƛŜƴǘΣ fusogenicand non-toxic drug formulations
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LNCs are, in essence, intermediates in 

membrane fusion

Importance of Phosphatidylserine (PS) in Membrane Fusion

LNCs are madeby calcium-induced fusion of PS liposomes 

into lipid bilayer sheets and exposing them to Ca++

Bilayer lipid composition, tethering proteins and Ca++are all 

important in initiating and propagating fusion

Membrane contact

Inner leaflet lipid 

mixing and final 

pore formation

Outer leaflet lipid 

mixing to form 

semi-fused state

Roy SM et al. Journal of Lipids 2011

doi:10.1155/2011/528784

Fusion of Cell Membranes
(endosomes, exosomes, vesicles, viruses)



Asymmetry of the Phospholipid Membrane  
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DoktorovaM et al. Nat Chem Biol 2020; 16: 1321-30
doi:10.1038/s41589-020-00688-0

This occurs eitherlocally (local signaling) 

or globally(more intense signaling or cell injury/death)

Outer Layer

Inner Layer

Local Global

PS

PE

Outer Layer

Inner Layer

In the normal state, the inner and outer layers of the lipid membrane are very different

PE

p
SM

²ƛǘƘ ŎŜƭƭ άŀŎǘƛǾŀǘƛƻƴέ  όƛƴŦŜŎǘƛƻƴΣ ƛƴƧǳǊȅΣ ǎǘƛƳǳƭŀǘƛƻƴΣ ŘŜŀǘƘΣ ŜǘŎΦύ

the lipid distribution across the membrane changes:

PS moves from the inner layer to the outer layer

PS is confined to 
the inner layer



Á PS is an integral part of cell membranes, normally localized to the innerpart of the 

bilayer by active cellular processes

Á When cells die, those normal processes keeping PS on the inner layer no longer work, 

and PS moves to the outer layer

Á PS on the outer layer is how dead cells are identified and removed (apoptosis)

Inner layer

(cytosolic)

Outer layer

With cell death 

PS moves from the 

inner layer 

to the outer layer 

Cell Membrane

PS on the outer 

layer is an

ñeat-meò signal 

for phagocytes 

PS

[ Cytosol ]

PS

Normally, PS is 

confined to the inner 

layer
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Central Role of Phosphatidylserine (PS) in Apoptosis / Virus Mimicry



Intracellular Uptake / Delivery Mechanisms: LNPs vs LNCs

Phagocytosis
Clathrin-mediated 

endocytosis
Membrane fusion

Mechanisms

Uptake 
Conditions

Á 0.5 -10 um particles
Á Presence of PS receptors 

Á <100 nm optimal
Á Triggered by receptor binding 

(ApoEfor LNP, glycoprotein for 
AAV)

Á Viral entry
Á Intracellular vesicles function
Á Ca++and phosphatidylserine

Characteristics

Á Phagocyte with PS receptors
Á Killing, degradation, or antigen 

presenting
Á Trafficking via lymphatic 

circulation
Á Inflammatory response

Á Low pH endosome
Á Require large excess cationic lipid 

to disrupt endosomal membrane
Á 1-2% endosomal escape

Á Potentially high bioavailability
Á Less restrictions on particle size
Á Potential PS-to-PS bridging

LNCs
Liposomes not very effective for 

intracellular delivery LNPs

11
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Role of PS and PS Receptors in the Uptake of LNCs into Cells

1212

Intracellular delivery  viaphagocytosis, fusion, or BOTH

ÅBone marrow-derived hematopoietic cells

(Macrophages, dendritic cells, natural killer (NK) cells)

ÅInfected Cells

ÅInjured Cells

ÅTumor Cells

ÅAstrocytes and microglial cells (CNS macrophages)

ÅSpecialized epithelial cells that participate in efferocytosis

ïRetinal epithelial cells

ïAlveolar lung epithelial cells

ïMammary epithelial cells

ÅActively dividing cells

Phagocytosis
Initiated by binding of PS to PS receptors

LNCs achieve effective intracellular delivery through BOTHphagocytosis and fusion.
LNCs are designed to mimic enveloped viruses

They exponentially increase the chances for cellular uptake, without adverse immune responses

Fusion
Initiated by expression of PS on the surface of cells

Macrophages readily engulf LNCs and their 
cargo  into vesicles (endosomes).

LNCs  can fuse with cell membranes 
and deliver cargo molecules directly 

to the cytoplasm
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MAT2203

Oral Amphotericin B


