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To formulate secretome as a pure, solid, stable, well storable  
and standardized nanostructured medicinal product, to be used as a safe and 

effective substitute of MSCs in therapy 
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Lyo-secretome production 

Bari et al. Cells 2018, 7, 190. 
Perteghella, Bari et al. WO2018078524 (A1). 
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What are the Active Ingredients in lyo-secretome? 

Protein-protein interaction network and functional classification of proteins identified by LC-MS/MS, Bari et al. Cells 2018, 7, 190. 

Extracellular matrix Heat Shock Proteins Endopeptidase inhibitors Cytoskeleton 

Immune system  Oxidation-reduction processes Genetic information processing Others 



What are the Active Ingredients in lyo-secretome? 

Protein-protein interaction network and functional classification of proteins identified by LC-MS/MS, Bari et al. Cells 2019, 8, 965. 

Protease activity Response to bacteria Acute-phase response Protease inhibitor 



Alpha-1-antitrypsin (AAT) deficiency 
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Therapeutic goals: 

Protease inhibition Antimicrobial action Immunomodulation 

Taggart et al. Eur. Respir. J. 2017, 49:1501200. 
Bari et al.  J. Control. Release 2019, 309, 11-24. 



Alpha-1-antitrypsin (AAT) content in lyo-secretome 

Lyo-secretome batch AAT (µg/mg) 

1 0.78 ± 0.06 

2 0.83 ± 0.08 

Bari et al. Cells 2019, 8, 965. 

Alpha-1-antitrypsin (AAT), 52 kDa 

Mean ± St. Dev, n=3 
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Bari et al.  J. Control. Release 2019, 309, 11-24. 
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AAT gene expression and protease inhibition   

Stimulating condition Proteins (µg/mg) 

ST 0.82 ± 0.09 

IL-1  ̡ 0.93 ± 0.08 

DEX 1.48 ± 0.31 

IL-1  ̡+ DEX 0.86 ± 0.06 

IL-1  ̡

Dexamethasone 
(DEX)  

DEX + IL-1  ̡ 

Serum 
starvation (ST) 

Bari et al. Cells 2019, 8, 965. 
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Gram + Gram - 

Lyo-secretome potency: antimicrobial activity 

Immune-mediators 
IL-6, IL-8, CSF 

Antimicrobial peptides 
-̡defensin 2, Hepcidin, etc 

Bari et al. Cells 2019, 8, 965. 

Lyo-secretome concentration: 2 mg/ml 
mean ± St. Dev, n=3 

Lyo-secretome concentration: 6 mg/ml 
mean ± St. Dev, n=3 
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Lyo-secretome potency: immunomodulation 

IL-10 (˃ g/mg) IFN-ʴ όg˃/mg) IL-6 (˃ g/mg) 

Lyo-secretome 0.25 ± 0.118 <0.0012 >60 
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Bari et al. Nanomedicine 2019. 

Adaptive immunity 

Dentritic cells Natural Killer cell T cell 

Innate immunity 

Macrophages Monocytes Dentritic cells 

Mean ± St. Dev, n=3 



Lyo-secretome for COVID-19 
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Bari et al.  J. Control. Release 2019, 309, 11-24. 



Lyo-secretome mediated regeneration 

Infection 

Inflammation 

Protease excess 
MMP 
Matrix 

metallo- 
proteases Biofilm Dermis 

Fibrin cuff Fibroblast Bacteria 

Epidermis Bood vessels Immune cells 

Protease inhibition 

Antimicrobial action 

Immunomodulation 

Bari et al.  J. Control. Release 2019, 309, 11-24.  
Martin et al. Brit. J. Dermatol. 2015, 173(2). 

 



Sponge-like dressing preparation and characterization 
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Lipid esters stretching vibrations 

COOH stretch vibrations 

C-O-C stretch vibration 

Bari et al. Eur. J. Pharm. Biopharm, 2020, 37-48. 



In vivo efficacy 

Mouse skin wound model 

Lyo-secretome treated 
wound (2 x 106 cell 
equivalents) Alginate 

treated wound 

Kruskal-Wallis and Mann-Whitney tests, p<0.05, Bari et al.  Eur. J. Pharm. Biopharm, 2020, 37-48.  

Treatment day 

3rd  7th  14th  21st   

Acute and chronic inflammation Granulation tissue amount 

Fibroblast maturation Collagen deposition 

Reepithelization Neovascularization 

Score = treated ς control 



Histological investigation 
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Bari et al. Eur. J. Pharm. Biopharm, 2020, 37-48. 

CTR 20x Lyo-secretome 20x 1 mm 

7th day 

14th day 



Lyo-secretome proteomic network of healing 

Protein-protein interaction network and functional classification of proteins identified by LC-MS/MS, Bari et al. Eur. J. Pharm. Biopharm, 2020, 37-48. 
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