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UNIQUE SELLING POINT
About NovoArc
• established in 2021, spin-off TU-Wien

• approved production facility in Vienna, 11 FTEs

• financially backed by strong private and public institutions

• 3 patents, several awards - Winner of  “AWS Best of Biotech”

NovoArc’s proprietary technology
• Improved delivery of pharmaceuticals

• Library of pure semi-synthetic lipids

• IP protected technology along QbD principles 

• Controllable, reproducible and scalable

• Compatible with existing CMO plants

• Fields of application: 

oral, parenteral, topical, respiratory

• Applicable to: 

small molecules, proteins, nucleic acids

Selected partners and customers
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CASE STUDIES

Oral drug delivery - Liposomes

Small molecules and peptides
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acute and repetitive dose toxicity in Wistar rats by oral gavage
• 1 application of 2 doses (either 3 or 30 mg/kg b.w.)
• 7 applications of 2 doses (either 3 or 30 mg/kg b.w.)
animals placed in metabolic cages; animals sacrificed 24 hours after last application

− no visible changes regarding animal physiology and health

− no toxicity for acute application and repetitive applications at low dose

− inflammatory markers elevated in liver and kidney at repeated high dosage
= indication of oxidative stress

TOXICOLOGY

• In vitro cytotoxicity on Fibroblast Cell Line L-929 according to ISO 10993-5:2009 at OFI Vienna:

− no cytotoxic reactivity (grade 0) at 520 mgLipid/L

− minor cytotoxic reactivity (grade 1) at 1,040 mgLipid/L

• In vivo toxicity at Institute for Medical Research and Occupational Health IMI in Zagreb:

Toxicity testing for orally administered archaeal lipid extract (ALE) 

oral drug delivery - Liposomes
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Insulin packed in 100% archaeal lipids and tested in vitro (EE > 35%, 100 nm size, PDI 0.29, neg. Zeta potential);
Caco-2 and HT29-MTX co-culture model in a trans-well system; liposomes were spray-dried and lyophilized

• Archaeosomes do not pass through cell layer, but stay associated with cells and release cargo

• lyophilization and spray drying without any detectable release of payload → tablets possible

Scientific Paper published https://doi.org/10.3390/pharmaceutics16060694

INSULIN

lyophilized insulin Archaeosomesspray-dried insulin Archaeosomes

Archaeosomes can be formulated to stable dry powders

oral drug delivery - Liposomes
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CANNABIDIOL (CBD)

Scientific Paper published

current oral administration: bioavailability of CBD only 6% due to
degradation in GI tract, first-pass metabolism and low water solubility

CBD packed in conventional liposomes (phospholipon® 90 G (SPC):cholesterol = 3:1) or 100% archaeal lipids
and tested in vitro (EE > 90%, 80-90 nm size, PDI 0.04 – 0.14, neg. Zeta potential)

Higher stability in 
simulated GI tract (1.7-fold) 

Spherical particles with a 
monolayer thickness of 5 nm

Protective effect during
long term storage

https://doi.org/10.1016/j.ijpharm.2023.123434 

Storage at RT and sunlight

oral drug delivery - Liposomes
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CANNABIDIOL (CBD)

Lyophilized formulations stored for 6 months

6-fold increased endocytosis by 
colonic cell line

No endocytosis of conventional liposomes
Successful uptake of NovoArc’s liposomes

Scientific Paper published https://doi.org/10.1016/j.ijpharm.2023.123434 

Scientific Paper published

Archaeal lipids protect cargo and deliver it to small intestine

oral drug delivery - Liposomes
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VANCOMYCIN

Scientific manuscript in preparation

current administration intravenously, no oral bioavailability

Vancomycin packed in different mixtures of lecithin, cholesterol and archaeal lipid extract or purified
archaeal lipid species GDGT (EE 40-50%)

 Size [nm] PDI Zeta-potential 
[mV] 

GDGT-liposomes (5 mol-%) 107.60 ± 2.25 0.159 ± 0.013 -4.04 ± 0.74 

 

 Size [nm] PDI Zeta potential 
[mV] 

TEL-liposomes (5 mol-%) 107.47 ± 2.20 0.122 ± 0.028 -3.24 ± 0.21 

 

GDGT

archaeal lipid amount ↑ : size and polydispersity ↑, Zeta potential ↓

oral drug delivery - Liposomes
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VANCOMYCIN

GDGT protects cargo in stomach and delivers it to small intestine
9-fold boosted bioavailability in vivo

Vancomycin packed in mixture of lecithin, cholesterol and 5 mol% GDGT

No signs of toxicity

Scientific manuscript in preparation

Route of administration Description AUC 
[µM/h]

relative 
Bioavailability

i.v. Free 8.09 100%

oral Free 0.244 3.0%

oral NovoArc‘s Liposomes 2.14 26.5%

oral drug delivery - Liposomes
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BENEFITS OF NOVOARC‘S TECHNOLOGY
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CASE STUDIES

Delivery of mRNA via LNPs

in vitro case studies (parenteral + oral)
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CASE STUDY mRNA

→ Substitution with NovoArc’s native Lipids 

Components of an LNP
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CASE STUDY mRNA

Native TELS: archaeal lipid extract (ALE) and GDGT as helper lipids in LNP formulations, eGFP mRNA

Reference GDGT

In vitro assay on Human skeletal muscle myoblasts (HSMM) and Murine skeletal muscle myoblasts (C2C12)

3.9 x higher expression in HSMM after 24 hours 
1.7 x higher expression in C2C12 after 24 hours 

parenteral mRNA delivery - GDGT
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CASE STUDY ORAL mRNA

Native TELS: archaeal lipid extract (ALE) and GDGT as helper lipids in LNP formulations, eGFP mRNA

Reference GDGT

In vitro assay for parenteral mRNA delivery on Caco-2 cells

9 x higher expression in Caco-2 after 24 hours 

oral mRNA delivery - GDGT
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https://doi.org/10.1016/j.ejpb.2024.114213

GDGT boosts transfection efficiency up to 9-fold

CASE STUDY mRNA
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CASE STUDY mRNA

Components of an LNP

→ Library of semisynthetic ionizable Tetraether Lipids
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NOVOARC‘S PRODUCTS

Industry standard 
ALC0315 (Comirnaty)

NovoArc’s native lipid

NovoArc’s modified lipids (ionizable)

GDGT

MORPHO - GDGT

OHPIPD- GDGT

LPRO - GDGT

mono - OHPIPD- GDGT

HEPIPA - GDGT

NMEA - GDGT
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CASE STUDY mRNA

Different ionizable GDGTs (iGDGTs) used in mRNA LNP formulations with varying N/P ratios; eGFP mRNA; EE > 95%, 
60-95 nm size, PDI < 0.1, negative Zeta potential

In vitro assay for parenteral mRNA delivery on Human skeletal muscle myoblasts (HSMM) and Murine skeletal 
muscle myoblasts (C2C12)

2 x lower expression in HSMM after 24 hours 
2.5 x higher expression in C2C12 after 24 hours 

parenteral mRNA delivery - iGDGT
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CASE STUDY mRNA

Different ionizable GDGTs (iGDGTs) used in LNP formulations with varying N/P ratios; eGFP mRNA; EE > 95%, 
60-95 nm size, PDI < 0.1, negative Zeta potential

In vitro assay for parenteral mRNA delivery on Caco-2 cells

15 x higher expression in Caco-2 after 24 hours 

OHPIPD N/P 12 OHPIPD N/P 6 HEPIPA N/P 12 HEPIPA N/P 6 LPRO N/P 12 LPRO N/P 6

oral mRNA delivery - iGDGT
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CASE STUDIES

Delivery of mRNA via LNPs

in vivo study (pharmacokinetics) 
i.m. application
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CASE STUDY mRNA

No signs of toxicology by addition of GDGT
No effect on cytokine release by GDGT

In vivo pharmacokinetics (PK) study with Erythropoetin mRNA and GDGT

Study outline:
Animal model: male Wistar rats
3 animals per formulation
Single dose i.m. (500 µL per animal)
Dose: 50 µg mRNA/kg BW
Positive control: state-of-art
GDGT 8 mol % (+ DSPC 1.4 mol %)
Negative control: empty LNP 

Observed parameters:
• Viability and mortality
• Clinical observations
• Body weight (pre-treatment)
• Blood parameters (pre-treatment and after 24 h)
• Cytokine serum levels (ELISA), after 24 h
• EPO serum concentration (ELISA), after 2, 6, 12 and 24 h

parenteral mRNA delivery - GDGT
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CASE STUDY mRNA

8 mol % GDGT increase in vivo bioavailability 2-fold 
and cause sustained protein expression

after 24 h EPO level is 3.1-fold higher 

parenteral mRNA delivery - GDGT
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CASE STUDY mRNA

In vivo pharmacokinetics (PK) study with Erythropoetin mRNA and different iGDGT species

Study outline:
Animal model: male Wistar rats
3 animals per formulation
Single dose i.m. 50 µg mRNA/kg BW
Positive control: ALC0315
Negative control: empty LNP 
N/P ratios 6 and 12 tested

Observed parameters:
• Viability and mortality
• Clinical observations
• Body weight
• Blood parameters (pre-treatment and after 24 h)
• Cytokine serum levels after 24 h
• EPO serum concentration after 2, 6, 12 and 24 h

confidential confidential

parenteral mRNA delivery - iGDGT

No signs of toxicology by addition of iGDGT
No effect on cytokine release by iGDGT
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CASE STUDY mRNA

• Sucessfull transfection

• ALC0315 more efficient than
iGDGT species

No effect on cytokine release by iGDGTs
Successful transfection, ALC0315 outperforms iGDGTs

parenteral mRNA delivery - iGDGT
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CASE STUDY mRNA

Addition of GDGT to selected iGDGT formulations – can we boost production?

GDGT boosts production 5-fold
Formulations optimization for i.m. application necessary

parenteral mRNA delivery - GDGT
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CASE STUDY mRNA

Summary:

• No signs of toxicology by GDGT and iGDGT species

• No effect on cytokine release by GDGT and iGDGT species

• iGDGT i.m. transfection works, but formulation optimization necessary

(compare in vitro studies, under certain conditions lower transfection observed)

• GDGT improves i.m. in vivo transfection

(compare in vitro studies, up to 9x improvement)

Formulation optimization for i.m. application necessary

parenteral mRNA delivery
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CASE STUDY mRNA

Summary:

• No signs of toxicology by GDGT and iGDGT species

• No effect on cytokine release by GDGT and iGDGT species

• Very promising in vitro data

• 9x higher transfection efficiency for GDGT

• 15x higher transfection efficiency for iGDGT

Transfer results from in vitro → in vivo

oral mRNA delivery
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NEXT GENERATION mRNA VACCINATION

NOW it is time to disrupt the market with unprecedented 
oral mRNA vaccination and novel oral medication based 

on NovoArc’s enabling technology
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NEXT GENERATION LIPIDS

We have the technology to customize R and R´
according to specifications and requests
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