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Our group 
• The University of Athens was founded 

in 1847, being the oldest in the Balkan 

region and the Western 

Mediterranean

• The research group of Prof. Leandros

Skaltsounis is natural product 

chemistry oriented with focus on 

cosmetic-nutraceutical applications 

and drug discovery 

• One of the most active research 

groups, with more than 30 members

(post-docs, PhD candidates, research 

associates, technicians)
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Infrastructure and resources
Our group has a range of state-of-the-art infrastructure for:

• Extraction – isolation – purification

– Microwave/Ultrasound extraction, Supercritical Fluids Extraction, 

Countercurrent Partition Extraction/Chromatography, several 

MPLC/prep HPLC

• Analysis and structure elucidation

– Bruker NMR 200, 400, 600 MHz, Orbitrap UHPLC-HRMS platform – Bruker NMR 200, 400, 600 MHz, Orbitrap UHPLC-HRMS platform 

(ESI, APPI, APCI), SFC-MS, SPME-GC-MS, GC-FID, UHPLC-DAD/FLD, 

HPLC-DAD/ELSD/RI, HPTLC densiometric platform

Access to natural resources: 

• Global, Mediterranean and Greek biodiversity (plants, 

fungi, terrestrial organisms)

• Library of more than 3000 extracts/1500 compounds 

(natural products/organic synthesis
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Natural products. Natural ingredients?

Drug discovery

artemisinin
Isolated from Artemisia annua

antimalarial
Extraction

Isolation

Structural elucidation

Metabolomics

Anti-ageing

Skin whitening

Antioxidant

Biological activity related to 

cosmetic applications

Isolated from Artemisia annua

(Asteraceae)

Nobel on Medicine 2015
• Shift of consumers in cosmetics 

with natural ingredients  (growing 

health concerns, sense of well-

being, influence of media 

attention. ) 

• Natural active ingredients 

comprise 3% of total cosmetic 

sales in Europe (projected to be 

over 10% in the coming years)

Extraction

Enrichment

Determination of active components

Metabolomics
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AGROCOS: From Biodiversity to AGROCOS: From Biodiversity to ChemodiversityChemodiversity: : 

Novel Plant Produced Compounds with Novel Plant Produced Compounds with 

Agrochemical and Cosmetic interestAgrochemical and Cosmetic interest

� Granted under the 7th framework programme� Granted under the 7th framework programme

� Call: Food, Agriculture and Fisheries, and Biotechnology 

Topic Prospecting for novel plant-produced compounds (FP7-

KBBE-2009-3) 

� Duration: 4 years

� Budget:  ~ 4.000.000 €
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Consortium

1. National and Kapodistrian University of Athens, Greece (NKUA, 

Coordinator) 

2. University of Basel, Switzerland (UNIBAS)

3. Centre National de la Recherche Scientifique, France (CNRS) 

a. ECOFOG (French Guyane)

b. ICSN (New Caledonia, Madagascar)

4. Universidad de Panamá, Panama (CIFLORPAN)

5. Council for Scientific and Industrial Research, South Africa (CSIR)

6. BASF, Germany (BASF)

7. KORRES SA, Greece (KORRES)

8. Bruker BioSpin GmbH, Germany (BRUKER)

9. National Center for Scientific Research “Demokritos”, Greece (NCSR)
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Core target achieved
Discovery of plant derived small molecules with development 

potential as new cosmetic/agrochemical agents, from the 

global biodiversity. 
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1810 plant species

3620 extracts

100 hit plants
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Existing scaffold 

investigation

Bioevaluation of 

scaffolds

Extraction
Isolation

Bioevaluation of 

leads

Top 10 plant families among 3620 

extracts

NPs AGROCOS Library

600 NP entities (extracts and compounds)

Dereplication of  knowns

NMR spectral data and metadata

484 existing 

molecules

3 Agro-assays
Herbicidal

Fungicidal

Insecticidal 

3 Cosmeto-assays
Antioxidant

UV-protection

Anti-tyrosinase

Bioevaluation of 

extracts

Fractionation

Bioevaluation of 

fractions

1810 plant species

3620 extracts

100 hit extracts

4000 

microfractions

100 newly 

isolated 

molecules

Extensive 96-well plate Bio-screening

3620 Extracts

600 compounds

4000 microfractions

AGROCOS 

results



Development Cosmetics

1600 COSMETIC-HIT MICROFRACTIONS

40 COSMETIC-HIT EXTRACTS

      

 
ISOLATED COMPOUNDS

ENRICHED EXTRACTS

Extract to be used in 

cosmetic formulations 

with skin whitening 

activity
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RESULT:

Launch of a full skincare antiaging line based on 

Agrocos findings / antiaging properties of Fagacea

Stay tuned, in pharmacies & 

department stores around 

the world in 2016!
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Development Cosmetics
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PharmaGnose is a spin-off company 

of the University of Athens

Academic staff members from 
� University of Athens
� Agricultural University of Athens
� NCSR Demokritos
Experienced researchers
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The team

Main staff involved
• 7 Academic staff
• 5 Experienced researchers

Available human resources
• Highly qualified experts in research and • Highly qualified experts in research and 
development (chemists, pharmacists, 
physicists)
• Highly trained technical staff
• Financial manager
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• 230 Publications in international journals 
(Nature Med., Oncogene, Chem.Biol, Org. Lett. J.Med.Chem, 
J. Agric. Food Chem., J.Nat.Prod., Phytochemistry, 
Tetrehedron Lett., etc)

• 12 Monographs & Review articles

Publications

• 12 Monographs & Review articles
• 270 Seminars/Posters in international conferences
• Supervision of >20 PhD thesis
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Laboratories 
With State of the Art equipment

Extraction (Classical & Innovative technologies)
• Maceration unit 
• Accelerated Solvent Extraction unit
• Supercritical Fluid Extraction unit
• Microwave Assisted Extraction unit

Infrastructure 1/3

• Microwave Assisted Extraction unit

Isolation
• High Speed Counter Current Chromatography
• High Performance Liquid Chromatography
• Medium Pressure Liquid Chromatography

Synthesis & in silico studies
• Buchi Syncore apparatus (combinatorial synthesis)
• Silicon Graphics workstations 
• Linux cluster & Software
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Analysis
• Analytical HPLC with Diode Array, Evaporative Light

Scattering & Refractive Index detectors
• LC-MS with ESI & APCI ionization sources
• UPLC with DAD detector
• High-Resolution MS + ESI, APCI & APPI ionization

sources
• SFC-MS
• GC-MS systems + EI and CI ionization sources, GC-FID 

Infrastructure 2/3

• GC-MS systems + EI and CI ionization sources, GC-FID 
apparatus

• Head-space analysis
• HPTLC Camag platform

Structural elucidation
• NMR spectrometers
• Mass Spectrometers
• FT-IR 
• UV/Vis
• Polarimeter, melting point apparatus
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Formulation
• Spray
• Two lyophilization units 
• 2D barcoding system for encoding & storage

Fermentation/Bioevaluation
• Incubators
• Bioreactor 
• Autoclave

Infrastructure 3/3

• Autoclave
• Plate reader

Pilot scale
• 1000 L Distillation/extraction unit 

• 200 L Distillation unit
• 100 L essential oil distillator 
• 500 L & 600 L extraction vessels 
• Adsorption resin columns
• 100 L Vacuum dessicator 
• 20 L Rotary evaporators 
• Lyophilization unit
• 63 L reactor for medicinal chemistry preparations
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The services

• Analytical Services

Method development for
•extraction, separation, isolation 
•structural identification 
•analysis of natural products •analysis of natural products 
•analogues development 
•and pilot scale production

• R&D  - Contract research for early stage discovery 
process
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The products
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Thank you very much for your 

attention!


