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 Introduction 

 

Á 3D Biotek LLC: An Innovative  privately held Medical Device Company 

founded in April 2007. Specialized in research and development of novel 3D 

Cell Culture Devices 

 

Á Proprietary Platform Technology (US Patent approved 2013)  

ï Precision 3D Micro-Fabrication 

ï Advanced Bio-manufacturing Coating Process 

Á  Current Products 

ï 3D Cell Culture Products for tissue engineering, drug discovery & stem 

cell research application 

ï 3D Perfusion Bioreactor System for R&D  

 

Á Products to be launched soon  

ï 3D Perfusion Bioreactor for production use  

ÅFor Adipose-Derived or Bone Marrow Stem Cells Expansion 

ÅFor therapy (regenerative Medicine) or Bio-banking 
 

  



Tissue Engineering 

http://www.datlof.com/8Axamal/docs/Marketing/jhu/JE/index.htm 

Scaffold 

Interdisciplinary field addressing the improvement, repair, or 
replacement of tissue/organ function. 



Tissue Engineering  

Á  Scaffolds 

- Biomaterials, which may be natural or 

artificially derived, providing a platform 

for cell function, adhesion and 

transplantation 

 

Á  Cells 

- Any class of cell, such as stem or 

mesenchymal cell 

 

Á  Signals 

- Proteins and growth factors driving the 

cellular functions of interest 

 

Á  Bioreactor  

- System that supports a biologically 

active environment   
Image sourse: Stke.sciencemag.org, Nature.com 



2D Cell Culture 
More than 100 years history  

Adhering Cell Culture 



Limitations of 2D Cell Culture 

Á   Limited cell-cell interaction  

Á   Disrupted cellular organization and polarity 

Á   Inaccurate representation of the cellular environment   

     experienced by cells in vivo 

Á   Disconnect between cellular behavior in vitro and in vivo  

    

 

Debnath J, et al. 2003 Fishbach C, et al. 2007 



 

  

3-D tissue ñorganoidò tissue models can replicate: 

  

Á  Cell-cell interactions  

Á  Cell-matrix interactions  

Á  Complex extracellular matrix  

Á  Diffusion characteristics  

Á  Multicellular organizations like in vivo tissues. 

 

Why 3D Cell Culture? 
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3D PS Scaffolds For Stem Cell Research 
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Oil-Red-O Staining for Lipid Droplets 
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pÒ0.05 

Human mesenchymal stem cells (hMSCs) on PS scaffolds cultured under 

adipogenic conditions and stained for lipid droplet formation using Oil-Red-O 

staining. 



Development Of Novel 3D Scaffolds 

Á  Non-toxic 

 

Á  Well-defined pore size and fiber diameter 

 

Á  Free of animal-derived material 

 

Á  Reproducible from batch to batch 

 

Á  Compatible with current 2D assays 

 



Definition: - Biomaterials, which may be natural 

or artificially derived, providing a platform for 

cell function, adhesion and transplantation 

 

ÁPolymers  

ÁNatural Polymers (Alginate, Collagen, Silk) 

Á  Synthetic Polymers (PCL, PEG, PLGA, 

PPF, PS)  

Á  Ceramics  

      - Calcium Phosphates (HA, TCP)  

      - Bioactive Glasses (Bioglass)  

Á  Metals (Mg, Ta, Ti)  

Á   Composites (Nanomaterials) 

 

Scaffold materials 



Core Technology: 3D InsertÊ 

Platform  



Precision 3D Micro-Fabrication Technology 



3D InsertÊ Advantages in Cell Culture    

Á  Well-defined pore size and porous structure 

Á  100% Pore Interconnectivity  

Á  Solvent-Free and Non-Toxic 

Á  Compatible with Current 2D Assays 

Á  Batch-to-Batch Reproducibility  

Á   Free of Animal-derived Material  

Á  Custom Designed Fabrication  

 

3D InsertÊ-PS 3D InsertÊ-PCL 

../../../AppData/AppData/Local/Local Settings/Temporary Internet Files/OLK11A/3DB_Scaffolds.pdf


3D InsertTM PS Scaffolds 

Unique Easy Monitoring/Imaging Structure 

Design 

Á Fiber Size: micron-scale curvature 

 

Á Fiber Spacing: enhancement of 3D cell infiltration 

 

Á Layering: 3D structure interconnectivity 



3D Tissue like Structure/ Morphology  

Fiber 2 

Fiber 1 H. Astrocytes hMSCs 

NIH 3T3  MCF-

7  

3D InsertÊ  

Pore Structure  

Fiber Curvature  


