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Guguen-Guillouzo+ Exp Cell Res (1983), Bhatia+ FASEB (1999), Khetani+ Hepatology (2004)



Building with
Tiny Technology
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[1] Technology Review, [2]Intel, [3] Torres+ Annual Rev. Biophys. 2008
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Photolithography to Control
Cell-Cell Interaction

Hepatocyte Stromal Cell

Bhatia+ J Biomed Mat Res. 1997; Bhatia+, J of Biom Science. 1998; Bhatia+ Biotech Prog. 1998;
Bhatia +, FASEB J. 1999; Hui & Bhatia, PNAS 2007; Khetani+ Hepatology, 2004;
Khetani+ Nature Biotech, 2008; Khetani+ Hepatology, 2008; March+ FASEB J, 2009



Making 3D Parts with Light
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3D Hydrogels For Hepatocytes
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PEG Based Tissues

Albrecht+ Nature Methods (2006) Underhill/Chen+ Biomaterials (2007)
Albrecht+ Lab-on-a-Chip (2007) Liu+ FASEB J (2007)
Chen/Underhill+ Integr Biology (2010) Li+, submitted (2011)
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Drug Development Failures Are
Expensive and Dangerous
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Olson H+ Regul Toxicol Pharmacol (2000), Xu JJ+ Chem Biol Interact (2004)
Kola and Landis, Nat Rev Drug Disc (2004)



Bridging the Gap with
Human Tissue Models
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Multiwell Human
cropatterned Co-Cultures
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Multiwell Human
Micropatterned Co-Cultures
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Drug-Drug Interactions



Multiwell Human
Micropatterned Co-Cultures
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Khetani and Bhatia, Nature Biotechnology 2008
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Plasmodium Life Cycle

Maria Mota
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Plasmodium Life Cycle




Sporozoites In
Microscale Human Livers

Migration

March-Riera+, unpublished



Tiny Technologies for

Tissue Microenvironments
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Pancreas (Hybrid)
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Utility as Model Systems

Tumor Models
PLG scaffold In vitro

Liver Models
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Fischbach C+/Mooney DJ, Nat Methods (2007); Nelson CM+/Bissell, Science (2006);
Khetani & Bhatia, Nat Biotech (2008)



3-D Fabrication & Assembly

Fused Deposition Modeling (FDM)
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3-D Cell Organization

Normal

Luminal Ep

Myoep —_
Stromal —
collagen

Basement .
membrane

Fibroblasts

Adipocytes

2D
Monotypic
culture

Malignant Reverted

3D
Monotypic
culture

Anti-B4 integrin

Schmeichel / Bissell, J Cell Sci (2003)



Multiwell Human
Micropatterned Co-Cultures

Micropatterned Co-culture I Pure Hepatocytes (Day 11)
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Khetani and Bhatia, Nature Biotechnology 2008
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