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What is bioprinting?
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Bioprinting is the controlled deposition of any living or non-
living biological (DNA, protein, bacteria, mammalian cells,
viruses) material into a computer-aided design or pattern

Pattern resolution (spot size) can vary from a continuous sheet
(macroscale, e.g. skin) to 10’s of microns (microscale, e.q.
microcapillaries & vessels)

Deposition speeds can exceed 1000 droplets per second (high
throughput)

Deposition volumes range from 10-3 mL to 10-1° mL per printed
droplet

2D (single layer) and 3D (multi-layer) applications
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O Medical Devices &% vl
O Hybrid/artificial heart ' .
O Prosthetics/implants
Defense and Homeland Security
O Bio-artificial limbs
O Chem/Bio assessment in vitro tissue models (human clinical trials impossible)
O Agnostic chemical threat sensors (based on 3D bioprinted cellular systems')
O Cell Sourcing
O Automate and scale up cell production for in vitro/in vivo tissue/organ applications
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Table I. Comparison between different cell printing tools.

Printing Tool Capabilities
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In vitro Tissue to Study Bio-Agent Infection

NRL's 3D

A collaborative DoD facility that uses a multi-disciplinary ———"
approach to advance fundamental science and derive solutions /

Bioprinting Center

in energy, diagnostics and medical countermeasures -

Engineered Air/Lung Bioreactor for
Tissue Interface Aerosol Exposure
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3D Bioprinting Consortium

Multi-user facility

Focal point for inter-DoD collaborations
Hearing loss, TBI, chem/bio agent defense,
radiation exposure, trauma-induced arthritis

Validation of DoD-funded bioprinting programs

»  Culturing the unculturables
« Bioprospecting natural products for energy
and medical countermeasure applications

Lung and blood-brain-barrier tissue models
Studying viral and bacterial bio-agent
infections

Faster and more accurate agent detection,
diagnosis and treatment
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