
TE in vitro studies





• promote cell-biomaterial inter- ac/ons, cell 
adhesion, and extracellular matrix (ECM) 
deposi/on; 

• permit sufficient transport of gases, 
nutrients, and regulatory factors to allow cell 
survival, prolifera/on, and differen/a/on; 

• biodegrade at a controllable rate that 
approximates the rate of /ssue regenera/on 
under the culture condi/ons of interest; and 

• provoke a minimal degree of inflamma/on or 
toxicity in vivo 



to produce 
functional biological tissue



Bioreactors
Bioreactors are essen/al in /ssue engineering because:
-they provide an in vitro environment mimicking in vivo condi/ons for 
the growth of /ssue subs/tutes
-they enable systema/c in-vitro studies of the responses of living /ssues to 
various mechanical and biochemical cues

Essen%al parts of bioreactors:

Closely -controlled culture conditions
(biological, physical, and mechanical)

Closer in vitro replication of native tissues
through bioreactor technologies



Bioreactors
For example, ligaments and tendons are dense connec/ve /ssues dominated by fibroblasts. It is known that
rapid turnover of collagens in the matrix of ligaments and tendons is essen/al.

ECM in tendons and ligaments reacts to mechanical stress (axial stretch/compression) by a molecular
adapta/on. In healing ligaments and tendons, mechanical loading has been shown to affect the organiza/on of
collagen fibers and alignment of fibroblasts.

A) Image of s,mulator and 
bioreactor chamber 
assembly. 

B) and C) show details of 
bioreactor chamber with 
constructs.

Drive 'ssue development by mimicking the na've physical environment 



Classification of bioreactors 

Bioreactors can also be classified in: 

• Shaken bioreactors (rotating, lift, spinner flask, orbital shaker, etc) 

• Bioreactor for applying physical stimuli (shear, pressure, stretch, compression, etc) 

Physical stimuli that the bioreactor is able to perform 
depend on the functional requirements of the tissue to be 
engineered 

Specific mechanical forces, which are known to be 
important modulators of cell physiology, might increase 
the biosynthetic activity of cells in bioartificial matrices 
and, thus, possibly improve or accelerate tissue 
regeneration in vitro 



Shaken bioreactors

•La cultura è agitata meccanicamente.

•L’agitazione ha come scopo quello di permettere 
alle cellule l’adesione a strutture come scaffold, e 
migliorare il trasporto dei soluti. 

•L’agitazione può essere studiata o dimensionata 
per imporre stimoli di intensità nota 



Shaken bioreactors: spinner flask

- Usato per mantenere in sospensione le 
cellule evitando che si depositino sul 
fondo del contenitore colonizzando gli 
scaffold che vengono tenuti sospesi 
grazie ad appositi supporti 

- Molto usate per la colonizzazione di 
scaffold porosi 

- Vengono usate anche dopo la 
colonizzazione per stimolare le culture 
(Shear Stress) 

Volume di terreno 
utilizzato: 20-500 mL



Bioreactors for physical s0muli



Bioreactors for 
physical s0muli 

• E’ possibile applicare alle culture s0moli
specifici
• La s0molazione è nota, modellata e 
finemente controllabile
• Si possono applicare diverse 0pologie di 
s0molazione: 
• Shear stress 
• Pressione idrosta0ca
• Compressione
• Trazione
• Torsione
• Pressione differenziale ... 



Different 
kind of 
s0mula0on 



TE In vitro prepara%on



Scaffolds steriliza/on




