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INTRODUCTION 
The use of 3D human living tissues for skin research has been more and more developed in recent years allowing to study ingredients and products 
mechanism of action by a more predictive and sensitive approach compared to 2D cell monolayers.  
An increasing number of experimental models based on 3D human living tissues and microtissues are developed in our laboratory to support basic 
skin research and to reach a mechanistic understanding of the skin’s biological response in homeostasis and stress conditions. Advances in tissue 
engineering have led to the design of scaffold- or matrix-based culture systems that better reflect the biological, physical and bio- chemical 
environment of the natural extracellular matrix compared to cell monolayers. With the aim to propose an innovative  and predictive research platform  
for discovery and R&D needs we have focused in the development and production of 3D scaffold free human microtissues (MTs) with a patented  
technology. 
The technology originates from the hanging-drop method which allows gentle gravity-driven microtissue formation at the liquid-air interface of small 
medium droplets. By avoiding contact to any foreign material it allows the cells to reform a tissue in a natural manner and the derived microtissues 
(MTs) represent a biologically relevant test system for basic research, screening, dose finding and pre-clinical application. The formation of MTs is  
followed by microscope observation, ATP formation, PicoGreen assays to quantify the DNA content, proliferation rate and morphological analysis.  
In this work are presented the rationale and the first research findings of 2 MTs  development that should be applied to screen active ingredients 
intended to counteract  skin ageing (microdermis and hypoxia models) and cellulitis (microadipe). 

By avoiding contact to any foreign material 
it allows the cells to aggregate and to 
reform a tissue in a natural manner  

Gentle gravity-driven microtissue formation  
at the liquid-air interface of droplets   

Micro-Dermis and Hypoxia Models  

MICRO-DERMIS PROTOCOL  
Cell type: Fibroblasts Cell line (Balb 3T3) 
-Cells (5000 cells/MT) are plated in 40µl  complete medium  
(DMEM F12 + 10% FBS + Antibiotics) in GravityPLUS plate and  
MTs (in 5-7 days). 
-After 7 days MicroTissues are transferred in the GravityTRAP plate.  

Hypoxia conditions at day 7 in the GravityTRAP plate: -Chemical  
inducer: CoCl2 (defined time and conc.). Mechanism of Hypoxia  
induction involves Reactive Oxygen Species via PI-3K and MAPK Pathways 

Read-outs : 
-Cytotoxicity assay using ATP-assay and PicoGreen assay 
-Real time PCR: Gene: HIF-1alpha (Hypoxia inducible Factor -1alpha) 
,and COL4A1 
-Histology: Haematoxilin & Eosin coloration and IHC   
(Immunohistochemisrtry on COL4A1. 

HIF-1alpha  is the most relevant  and early biomarker 
 of the hypoxia pathway.  
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HIF-1alpha controls metabolic and pH-regulating pathways.	  (2;3)	  

Hypoxia Inducible Factor-1alpha  
(HIF-1alpha) 

MICROTISSUE  PRODUCTION PROCEDURE  
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Mt autofluorescence X20 

Type IV collagen is considered to be the major structural 
component of basement membranes: it is important to 
notice that wrinkles and striae defect in COL.IV. 
In contrast to fibrillar collagens, the newly synthesized type 
IV collagen molecule does not undergo extracellular 
processing before being incorporated into the matrix.  
Type IV collagen is not only a structural component of 
basement membranes, but it also serve other important 
functions, such as binding to other matrix proteins, binding 
to cells and anchoring the basement membrane to the 
interstitial connective tissue. 
Collagen, along with soft keratin, is responsible for skin 
strength and elasticity and its degradation leads to skin 
atrophy. 

Collagen IV 

 MT Immunofluorescence DAPI X20 
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MICROADIPE PROTOCOL  

Cell type: Primary Human Pre-adipocytes subcutan –PT-5020 
Pre-adipocytes are cultivated in Pre-adipocyte Growth Medium-2 (PGM-2) containing 10% FBS, 
 2mM L-glutammina and 1% Pen-Strep. 
The cells (5000 cells/MT) are plated in 40µl  PGM medium in GravityPLUS plate and starts to form MTs (3-6 days). 
The cells are then induced to differentiate with ADM medium (Adipocyte Differenciation Medium=  
PGM-2 + Insulin, dexamethasone, indomethacin and isobutyl-methylxanthine) .  
After 7-10 days the cells in MT are completely differentiated and transferred in GravityTRAP plate. 
Treatment for 48h: glucose or caffeine at defined concentration. 
Read-outs : 
-AdipoRed Assay Reagent has been used to detect the reduction of accumulation of lipid droplet in adipocytes.  
-Cytotoxicity assay using ATP-assay and PicoGreen assay 
-Real time PCR: Gene: Peroxisome Proliferator Activated Receptor gamma 

MTS Models development  
MTs represent an innovative  tool  to screen active 
ingredients at  multiple doses in the same testing run 
targeting specific pathway in a biologically relevant 3D 
environment. 
They can be easily cultivated up to 14 days allowing to 
assess the dynamic pathway of cell's response to 
reference substances and new molecules by a 
biochemical, genomic and morphological approach. 
Most important they allow to explore in depth the 
extracellular matrix metabolism-catabolism occurring 
during exposure. 

Once optimized, the MTs present the following 
advantages : 
-  Applicable to any cell type technique versatility. 
- Simple standard parameters to follow Mts growth (ATP/
DNA content). 
-  Easy application to  co-cultures models. 

It has been  possible to produce, in 7 days, 
a Mts mimicking the basic 3D interaction of 
the  dermis extra-cellular- matrix including 
a well developed external layer of lamina 
densa containing Type IV collagen. 

The response of MicroDermis to 
the induced hypoxia conditions 
using a chemical inducer (CoCl2) 
is coherent with literature data 
and consistent with the observed 
up-regulation  of  HIF-1alpha 
gene, early marker  of hypoxia 
stress.    

RESULTS 


