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Lichen Types



Lichens are symbiotic organisms

Symbiosis is a close, long-term, and persistent interaction 
between two or more different biological species. 

These relationships are vital for survival.





Lichens survive in diverse and nutrient-poor environments.

Lichens typically grow in ecological niches with limited 
resources; Rocky surfaces, tree bark, and exposed to harsh UV 
exposure.

Photosynthesizing algae and fungi work in symphony to survive.



Photosynthetic sugars feed Fungal metabolism to produce Lichen Metabolites

The biological exchange in chemistry is closely related to defense mechanisms, 
niche competition, self-protective abilities, and adaptive evolution.











Antimicrobial compounds in lichens:

- Prevent microbial colonization and 

competition.

- Inhibit the growth of bacteria, fungi, and 

other microorganisms. 

- Reduce competition from other 

microorganisms, enhancing survival 

capabilities, facilitating habitation, and 

reproduction.

- Some antimicrobial compounds also 

serve to protect their photosynthetic 

partners from UV radiation.



Lichens used in Traditional Medicine

▪ Lichens are used in traditional medicine by cultures across the world, 
particularly in temperate and arctic regions. Knowledge of these 
medicinal uses is available to us because of the contributions of 
traditional knowledge holders in these cultures.

▪ In ancient times, wounded soldiers and patients were known to press 
lichen into their wounds to help the healing process. Many European 
cultures have used lichen for curative decoctions.

▪ Anti-microbial properties of Lichen Metabolites explain the 
effectiveness in preventing pathogenesis and infection. 



LICHEN METABOLITES 

Unique Molecules only found in Lichen.

Potent bioactivity.

Molecules stimulated by its harsh 
environmental conditions.

Specific UV screening properties.

Antimicrobial properties.



The chemical diversity and substantial biological activity of 

lichens present great potential for the development of novel 

antimicrobial applications. 

Lichens produce a wide array of structurally unique secondary 

metabolites, demonstrating high efficacy against bacterial, 

fungal, and viral pathogens. 

This chemical diversity may provide new avenues for drug 

development and the discovery of natural antimicrobial agents.
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Lichen Metabolite Biological Activity:

- Anti-microbial 
- Anti-oxidant
- Wound- healing
- Photoprotective
- Reduces ROS stress
- Cytoprotective
- Anti-inflammatory
- Anti-Age (mTOR signaling & 

anti-glycating)*

- Anti- Cancer - many
- Neurotrophic
- Anti-neurodegenerative
- Anxiolytic/Antidepressant 
- Anti-viral
- Anti-parasitic
- Anti-infective
- Anti-biofilm



Recent Publications in Scientific Journals - Atranorin

Atranorin from lichens act as potential inhibitor for cervical tumor proteins TGFbeta and kinase enzyme CDK4/CyclinD3: An anti-
cancer intervention therapy. (2025)
Atranorin is a novel potential candidate drug for treating myelodysplastic syndrome. (2024)
Atranorin inhibits NLRP3 inflammasome activation by targeting ASC and protects NLRP3 inflammasome-driven diseases. (2023)
Atranorin driven by nano materials SPION lead to ferroptosis of gastric cancer stem cells by weakening the mRNA 5-
hydroxymethylcytidine modification of the Xc-/GPX4 axis and its expression. (2022)
Atranorin Impedes Glioma Invasiveness and Progression by Inhibiting the Epithelial-Mesenchymal Transition and Stemness in 
Monotherapy and in Combination Therapy With Temozolomide. (2026)
Atranorin, an antimicrobial metabolite from lichen Parmotrema rampoddense exhibited in vitro anti-breast cancer activity 
through interaction with Akt activity. (2021)
Atranorin, a Secondary Metabolite of Lichens, Exhibited Anxiolytic/Antidepressant Activity in Wistar Rats. (2022)
In Vitro and in Silico Studies of Lichen Compounds Atranorin and Salazinic Acid as Potential Antioxidant, Antibacterial, and 
Anticancer Agents. (2023)
Effects of atranorin on the proliferation, apoptosis and metastasis of two different gastric cancer cell lines and exploring 
underlying mechanisms. (2026)
Murine breast carcinoma 4T1 cells are more sensitive to atranorin than normal epithelial NMuMG cells in vitro: Anticancer and 
hepatoprotective effects of atranorin in vivo. (2016)
Redox properties and cytoprotective actions of atranorin, a lichen secondary metabolite. (2011)
Evaluation of wound healing activity of atranorin, a lichen secondary metabolite, on rodents. (2013)



Recent Publications in Scientific Journals – Atranorin Cont’d

The Comprehensive Roles of ATRANORIN, A Secondary Metabolite from the Antarctic Lichen Stereocaulon
caespitosum, in HCC Tumorigenesis. (2019)
Usnic acid and atranorin exert selective cytostatic and anti-invasive effects on human prostate and melanoma cancer 
cells. (2017)
Targeting Ferroptosis with Small Molecule Atranorin (ATR) as a Novel Therapeutic Strategy and Providing New Insight 

into the Treatment of Breast Cancer. (2024)
Bioassay-guided evaluation of wound healing effect of atranorin in rodents. (2011)
Antiglycating and Antioxidant Properties of Atranorin Isolated from Lichen Cladonia rangiferina. (2025)*
The lichen secondary metabolite atranorin suppresses lung cancer cell motility and tumorigenesis. (2017)
Biochemical Properties of Atranorin-Induced Behavioral and Systematic Changes of Laboratory Rats. (2022)
Anti-inflammatory and toxicity studies of atranorin extracted from Cladina kalbii Ahti in rodents. (2011)
Depsides: lichen metabolites active against hepatitis C virus. (2015)
Antimicrobial and antibiofilm activity of secondary metabolites of lichens against methicillin-resistant Staphylococcus 
aureus strains from cystic fibrosis patients. (2013)
Bioactive Compounds and Their Influence on Postnatal Neurogenesis. (2023)
Cladonia lichens and their major metabolites as possible natural antioxidant, antimicrobial and anticancer agents. 
(2014)



Recent Publications in Scientific Journals – Usnic acid

Usnic acid alleviates pulmonary fibrosis in vitro and in vivo by inhibiting the ZNF70-mediated Wnt/β-catenin signaling 
pathway. (2025)
Usnic Acid induces dual-pathway apoptosis in SKOV-3 ovarian cancer cells via PARP1 inhibition and MAPK pathway 
activation. (2025)
Usnic acid suppresses inflammation and endoplasmic reticulum stress in a methotrexate-induced pulmonary toxicity 
model via modulating Nrf2 pathway. (2025)
Usnic acid alleviates inflammatory responses and induces apoptotic signaling through inhibiting NF-ĸB expressions in 
human oral carcinoma cells. (2024)
Usnic acid induced changes in biomolecules and their association with apoptosis in squamous carcinoma (A-431) cells: A 
flow cytometry, FTIR and DLS spectroscopic study. (2022)
Usnic Acid-Loaded Polymeric Micelles: An Optimal Migrastatic-Acting Formulation in Human SH-SY5Y Neuroblastoma 
Cells. (2022)
Usnic acid impacts energy production and iron metabolism in Mycobacterium tuberculosis H37Rv. (2025)
Usnic acid brief exposure suppresses cariogenic properties and complexity of Streptococcus mutans biofilms. (2025)



Recent Publications in Scientific Journals – Usnic acid Cont’d

Anti-Inflammatory Effects of Usnic Acid in Breast Cancer. (2026)
Antibacterial, antibiofilm, and antioxidant impacts of usnic acid against vancomycin-resistant enterococcus. (2024)
Nanocomposite gel containing usnic acid: Characterization and evaluation of the antibacterial efficacy on Staphylococcus 
epidermidis. (2025)
Electrospun Nanofibrous Mesh Based on PVA, Chitosan, and Usnic Acid for Applications in Wound Healing. (2023)
Usnic Acid extends healthspan and improves the neurodegeneration diseases via mTOR/PHA-4 signaling pathway in 
Caenorhabditis elegans (roundworm). (2022)*
Supertool for Superbugs—Smart “Nano-ointment of Graphene Usnic Acid Nanoparticles” Against Antimicrobial Resistance 
(AMRs). (2023)
Enhanced wound-healing capability with inherent antimicrobial activities of usnic acid incorporated poly(ε-
caprolactone)/decellularized extracellular matrix nanofibrous scaffold. (2022)
Multifaceted Properties of Usnic Acid in Disrupting Cancer Hallmarks. (2024)
Critical Assessment of the Anti-Inflammatory Potential of Usnic Acid and Its Derivatives-A Review. (2023)
Effects of the Dibenzofuran, Usnic Acid, on Inhibition of Ocular Biofilm Formation Due to Coagulase-Negative 
Staphylococci. (2023)
Unassuming Lichens: Nature's Hidden Antimicrobial Warriors. (2025)



Publications in Scientific Journals – Fumarprotocetraric acid

Fumarprotocetraric Acid Inhibits Tau Covalently, Avoiding Cytotoxicity of Aggregates in Cells. (2021).

Fumarprotocetraric acid and geraniin were identified as novel inhibitors of human respiratory syncytial virus infection in 
vitro. (2024)

Expectorant and antioxidant activities of purified fumarprotocetraric acid from Cladonia verticillaris lichen in mice. (2014)

In vitro neuroprotective potential of lichen metabolite fumarprotocetraric acid via intracellular redox modulation. (2017)

Links for Effects of Fumarprotocetraric Acid, a Depsidone from the Lichen Cladonia verticillaris, on Tyrosinase Activity. 
(2017)

Antimicrobial and antibiofilm activity of secondary metabolites of lichens against methicillin-resistant Staphylococcus 
aureus strains from cystic fibrosis patients. (2013)





Usnic Acid mechanisms of antimicrobial action

• Inhibition of RNA, DNA, and Protein synthesis.

• Disruption of the stability of cell membranes.

• Reprogramming Homeostasis – Redox, lipid synthesis, nucleic acid repair –

altering metabolic state.

• Inhibition/ disruption of bacterial biofilm.

• Inhibition of the Efflux pump protein (Membrane drug resistant protease 

activity).





COSMOSPRESERVE

INCI: Triethyl Citrate, Cladonia (Rangiferina/Stellaris) Extract.









Preservative Effectiveness Testing Results

Formula at pH < 6.5

• Effective at 0.75% - 1.5%
• Broad-spectrum effect
• Passes all AET protocols
• Formulation dependent

Formula pH >6.5

• Effective at 1.5% & higher
• Broad-spectrum effect
• Passes all AET protocols
• Formulation dependent



Typical standard formulations tested for AET 

Water, Stearic Acid, Palmitic Acid, 
Coco-Caprylate, Glycerine, Cetyl
Alcohol, Glyceryl Stearate, Linoleic 
Acid, Linolenic Acid, Sodium 
Hydroxide, Citric Acid, Tocopherol.

+ CosmosPreserve

Water, MCT oil, Sunflowerseed oil, 
Glyceryl Citrate, Cetyl Alcohol, 
Xanthan gum, Tocopherol.

+ CosmosPreserve



Preservative Effectiveness Testing 
pH 5.5 & dosage 1% CosmosPreserve

09



Preservative Effectiveness Testing
pH 6.5 & dosage 1.5% CosmosPreserve

09



COSMOSPRESERVE COMPONENTS WORK SYNERGISTICALLY

• The composition of TEC and dissolved metabolites 
collectively affects the antimicrobial load.

• Usnic acid & Atranorin, and other trace lichen metabolites 
work together.

• Efficacy is dose-dependent and will depend on the final pH.
• Typical dose 1-2% pH 5 to 6.5



Anti-Inflammatory effects of 
Usnic acid & Atranorin

Literature Review
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Two new studies:

Analysis of antioxidant effects 
through the protection of ROS 
after UVA induction.

Analysis of the regeneration 
potential using the Wound-
Healing (Scratch) Assay.



Analysis of antioxidant effects through the protection of ROS after UVA induction



Analysis of antioxidant effects through the protection of ROS after UVA induction



Treatment with CosmosPreserve shows antioxidant potential by decreasing UVA-induced 
ROS levels in human keratinocytes. 



Analysis of the regeneration potential using the Wound-Healing (Scratch) Assay



Analysis of the regeneration potential using the Wound-Healing (Scratch) Assay



Analysis of the regeneration potential using the Wound-Healing (Scratch) Assay



Analysis of the regeneration potential using the Wound-Healing (Scratch) Assay



Analysis of the regeneration potential using the Wound-Healing (Scratch) Assay



Analysis of the regeneration potential using the Wound-Healing (Scratch) Assay
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Results for two new studies - CosmosPreserve

ROS / Anti-oxidant study

• Treatment with 
CosmosPreserve shows 
antioxidant potential by 
decreasing UVA-induced 
ROS levels in human 
keratinocytes.

• Reduced ROS by 26.6 %

Wound Healing Study

• Treatment with Biolichen -
CosmosPreserve shows 
regenerative potential in 
human Keratinocytes after 
24 h.

• Regenerative effects of 
57.8 % after 24 hours.
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ASSOCIATION WITH INDIGENOUS COMMUNITIES

• Lichen is a natural resource under the forest canopy in Northern Canada.
• Indigenous caretakers of these territories, people, and communities who live in 

their traditional hunting and fishing territories.
• Harvest lichen for their economic benefit.
• We conducted a series of training sessions to establish harvesting protocols and to 

inspire sustainable practices.
• Harvesters are trained to use manual tools to trim the top 3 cm of this lichen mat. 

Abundant – one will never need to harvest in one place a second time.
• Europelab and our native family partners have developed a program to re-

inoculate burnt forested areas ravaged by fire by spreading dried Lichen powder in 
measurable designated areas. This seeding program will generate important data 
for the habitat.
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Program to re-inoculate Lichen after forest fires - Study
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FORMULATION VERSATILITY

Compatible with:

Creams & Lotions Emulsions & 
Surfactant Systems

Masks & Treatments Color CosmeticsHair CareSun Care

Recommended usage:

▪ 1–2% for preservation.

▪ Up to 4% for multifunctional 

skin benefits.

Stable in pH 4–7, 

lipid/surfactant 

integration.



THE ADVANTAGE:
BEYOND PRESERVATION
▪ Traditional preservatives = single function, safety concerns

▪ CosmosPreserve = natural, effective, multifunctional, 

performance-driven

▪ Sets a new standard for “beauty that does more”

Cosmos 
Preserve

Other 
preservatives

▪ Single function
▪ Limited performance
▪ Variable safety▪ Multifunctionality

▪ Natural
▪ High performance



▪ Collaboration with Indigenous communities
▪ Sustainable harvesting of Canadian lichens

▪ Respect for biodiversity & traditional knowledge
▪ Social & ethical alignment with today’s conscious 

consumers

ETHICAL & SUSTAINABLE 
SOURCING

With BioLichen CosmosPreserve , brands can 

create innovative, market-leading products that align 

with the 'skincare that does more' trend.



REGULATORY & COMPLIANCE

▪ Patented: innovative preservation system protected by patent, 

reinforcing its unique and cutting-edge formulation.

▪ COSMOS-certified by ECOCERT®: BioLichen CosmosPreserve

meets the strictest standards for natural and organic products.

▪ FDA compliant (United States): meets all regulatory 

requirements for use in cosmetic formulations in the U.S. 

market.

▪ Health Canada compliant: approved under Health Canada

regulations for ingredients used in cosmetics and personal

care.

▪ EU compliant: approved under European regulations for

ingredients used in cosmetics and personal care.

▪ Technical documentation: available.



▪ Formulators face a growing challenge:

Find alternatives to synthetic preservatives

Meet COSMOS and global compliance 

Deliver stable, high-performance formulas 

Use clean, natural ingredients

Evidence for Claims

WHY THIS MATTERS FOR BRANDS

COSMOSPRESERVE



COSMOSPRESERVE

Discover how BioLichen 

CosmosPreserve dual action 

power delivers both effective 

preservation and visible skin 

improvements.

BioLichen CosmosPreserve : The Multi-functional Ingredient 
BioLichen CosmosPreserve is a natural, multi functional active ingredient 

derived from Cladonia rangiferina and Cladonia stellaris lichens, extracted 

with Triethyl Citrate.

- INCI Name: Triethyl Citrate, Cladonia (Rangiferina/Stellaris) Extract.

Powerful Preservation & Skin Benefits
BioLichen CosmosPreserve uniquely combines broad spectrum
antimicrobial efficacy with significant skin health benefits. It's not just a
preservative; it’s a skin active ingredient that contributes anti-oxidant,

anti-inflammatory, wound healing and cyto-protective values.

COSMOS Organic Certified
BioLichen CosmosPreserve is COSMOS Organic certified, meeting
stringent standards for natural and organic cosmetics. This certification
builds consumer trust and enhances brand credibility.





Q&A
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