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WHAT?

✓ Innovative and Rapid

✓ Ex vivo Clinical approach 

✓ Human health 



In vitro

Animal studies

Clinical trials

Rapid (5X) 
Cost efficiency (10X-)

Mode of action

Physiological
Human metabolism

Human data

Not Physiological

Ethical pressure
Not human
(100k€)

Time
Price

(1000k€)

Solution: exclusive licence of use (Patent INRAE – Clermont Auvergne University) 

Ex vivo clinical trials

X

X

X



HOW? 

Circulating 
bioactives in 
human blood

human cells

➔We smartly go throught the outside

Ex Vivo Clinical trial (patented)

Conventional Clinical trial



HOW? 



HOW ? / Protocol at a glance: rapid ex vivo clinical trial

Clinical 
Protocol

Human 
Cells

Human 
Data

Biological
Activity

Exclusive licence DIRV#18-0058
INRAE/UCA

Primary 
Cells

Human 
Serum 

(containing circulating 
bioactives)



Clinic’n’Cell: A Relevant Clinical Approach

Absorption kinetic

Absorption peak

✓ Characterization of human circulating bioactive metabolites
✓ Optimum metabolites enrichement of the serum for phase 2

Protocol : phase 1

product to be tested



Clinic’n’Cell: A Relevant Clinical Approach

Baseline (T0)+ Absorption peak (Tp)

✓ Enriched and naive sera collection

Protocol : phase 2

Whole signal / metabolites

➔Totum effect investigation
➔Synergistic properties preservation

product to be tested



Clinic’n’Cell: A Relevant Clinical Approach

Incubation with targeted human cells (primary cultures)

Determination of biological activities

Protocol : phase 3

Skin cells Adipocytes Smooth muscle cellsChondrocytes Neurons HepatocytesEndothelial cells Enterocytes

….

(Processing: Exclusive methodology Clinic’n’Cell SAS)

Human serum 
(containing circulating bioactives)



Advantage of ex vivo over regular clinical trials

Clinical Trials Relevance Focus Time Placebo Volunteers 

(number)

Statistical 

power

Ex vivo 
Human 

metabolism

Molecular 

mechanism

Weeks to 

Months 
NO + High

Regular
Human 

metabolism

Biomarkers / 

Symptoms

Months to 

Years 
YES ++++ Low

➔ Efficient, predictive, significant, cheaper and more rapid
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➔ Study #1 (ALE alone)



Clinic’n’Cell:

Absorption kinetic

Protocol : phase 1

Artichoke Leaf Extract (ALE)



Kinetic of Apparition of Circulating Metabolites Resulting from ALE Ingestion in Humans



Incubation settings

Patented methodology Clinic’n’Cell SAS (INRAE/UCA)

Blood (serum)
(containing circulating bioactives)

+

Chondrocytes



➔ Ex#1: Adipocytes and lipid metabolism



ALE limits fat deposit in human adipocytes



Triglycerides

AP2

PPARg

ALE limits human adipocyte differentiation



➔ Ex#2: Chondrocytes and osteoarthrosis



IL-1b

 PGE2
 MMP13

ALE limits IL-1b induced inflammation



IL-1b

 GAGs

ALE prevent IL-1b induced GAGs loss

More interesting than NSAIDs



➔ Study #2 (ALE in combination)







➔ Ex#3: Hepatocytes and lipid metabolism



Incubation settings

Patented methodology Clinic’n’Cell SAS (INRAE/UCA)

Blood (serum)
(containing circulating bioactives)



Limitation of palmitate-induced lipid accumulation



Triglycerides Cholesterol

Artichoke leaves metabolites Limit Triglycerides and Fully Abolish Palmitate-induced Cholesterol storage



Artichoke leaves Derived Metabolites Limit Lipid Synthesis

Hepatoprotective effects upon a lipotoxic stress 

Fatty Acids Synthase HMGCoA



➔ Study #3 (ALE in combination)



Clinic’n’Cell:

Absorption kinetic

Absorption peak

✓ Characterization of human circulating bioactive metabolites
✓ Optimum metabolites enrichement of the serum for phase 2

Protocol : phase 1

TOTUM 854



Kinetic of Apparition of Circulating Metabolites Resulting from TOTUM-854 Ingestion in Humans



➔ Ex#4: Endothelial cells and atherosclerosis



Incubation settings

Patented methodology Clinic’n’Cell SAS (INRAE/UCA)

Blood (serum)
(containing circulating bioactives)



TOTUM-854 Human Metabolites Decrease Angiotensin-Converting Enzyme 1 Activity Under Palmitate Stress



TOTUM-854 Metabolites Limit Oxidative Stress in a Lipotoxic Environment



TOTUM-854 Metabolites Limit Oxidative Stress in a Lipotoxic Environment

Improved endothelial cell functions



✓ Artichoke

✓ Bioavailable 
✓ Metabolites 

✓ Lipid metabolism
✓ Inflammation

✓ Health benefits
✓ Multiple targets
✓ Tissues

Conclusions
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