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Basic Discovery Research: Multiple

Applications

1. Drug development and transport

2. Pathophysiology

3. Centrifugal evolving to Centripetal

Applied Research: Further Defining

Basic Research
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In 2008: 98,000 + patients on US  

transplant lists

In January and February, 4471 transplants 

performed 

However, 1044 patients died while on lists
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ü Rotary Cell Culture System developed in the mid 
1980ôs at JSC/NASAéspace shuttle/ISS vs. ground 
bases experiments

ü Research applications began in early 90ôs

ü Publications in print on Tissue Engineering all of 
1992: 331; March. 2011 8502

ü Mid-2007, there were 50 firms with over 3000

employees; but 110 start-ups, 2500 scientists, 

spending $850 million development dollars 
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What is 3-D Cell Culture?
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2-D BRONCHIAL EPITHELIAL 

MONOLAYER
PULMONARY FIBROCYTES -

BRONCHIAL EPITHELIA
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Rotary Cell Culture Bioreactor 

with 3-D Cell Culture

BIOREACTORS
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üDevelopment of 
extracellular matrix 
components

üCell - cell  
communication

üExpression of cell 
membrane receptors

Cell Systems 3-D, LLC
11

x  5000

x  5000



12Cell Systems 3-D, LLC 12

 



1313

Anti-SARS-CoV nucleoprotein, 1:400, 2-D monolayer,
Limited Ag  recognition, lower dilution.  x 1000

Anti-SARS-CoV nucleoprotein, 1:800, 3-D model,  Diffuse 
Ag recognition, higher dilution.                    x 1000

Anti-SARS-CoV spike protein, 1:200, 2-D monolayer,
Limited Ag  recognition, lower dilution.  x 1000

Anti-SARS-CoV spike protein, 1:600, 3-D model,  
Diffuse cytoplasm & nucleus  Ag  recognition, higher 
dilution.                                                     x 1000
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