
SUMMARY 

• The invention pertains to bioreactor systems, systems 

for culturing cells and methods of utilizing a bioreactor 

for bioengineering methodologies such as tissue recon-

struction, production of biofuel and bioproducts, produc-

tion of cell products, and cell amplification without the 

use of a solid support or scaffolding.  

• The use of magnetic beads and magnetic field allows 

for 3D manipulation of cell amplification into tissue and/

or the production of desired cellular products from cells.  

• Cells attached to a magnetic support can be mechani-

cally stimulated by varying the magnetic field allowing 

for the replication of stress forces experienced by cer-

tain cell types, such as heart muscle cells. The magnetic 

field is varied to produce desired predetermined struc-

ture of the cells into tissue.  
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ADVANTAGES 

• increased efficiency via reduction of costs and use of 

materials 

• Use of continuous feed minimizes down time in running, 

harvesting and maintaining the system  

• If desired, the need to have a support or scaffolding is 

avoided 

• Magnetically stabilized tissue in the bioreactor can be 

shaped to a desired structure by controlling the magnet-

ic field and also the flow of the culture medium.  

• The ability to vary the magnetic field allows for control of 

the growth and proliferation of the cells.  
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BACKGROUND 

Cell culture is typically performed on flat 2D surfaces for practical rea-

sons. Although the coating of such surfaces can mimic the biochemical 

environment of the extracellular matrix of live tissues, the geometry of 

such a system confines both the ability to directly compare the behav-

ior of these cells with those in living tissue and the ability to generate 

tissue. Cells growing on a 2D surface cannot interact with other cells in 

all directions as they would in any tissue of a living organism. 

Tissue engineering has become increasingly important in the replace-

ment of damaged tissues and organs of patients resulting from injury or 

disease. However growing cells on a 3D porous substrate or scaffold 

has its own limitations. Building of the scaffold either from processed 

natural products or biomaterials is challenging. Once such a solid scaf-

fold is exposed to the cells, tissue growth or generation is practically 

left on its own with no outside control, most probably leading to unex-

pected and unwanted results. Thus, a need exist for tissue engineering 

without the need for scaffolding that allows for scalable, efficient, costs 

reduced production of cells, tissues and their products.  

Scalable 3D Bioreactor Increases  

Efficiency of Tissue Engineering 


