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 Newcastle University’s work, capabilities and the
rationale for system development.

A walk-through of the design of Bio-printers and sub-
systemes.



“Development of a Novel Electrophotographic Additive Layer Manufacturing
Machine”

e 2011 onwards - Research Associate at Newcastle University

— Biological printing and bio-fabrication
» Specific interest in process design
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Tissue engineering is the creation of biologically and
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bearing applications. E.g Bone grafts and
Osteochondral plugs...

Develop focused and affordable printing
apparatuses for point of use manufacturing.
E.g in clinic production of cell a scaffolds
combined with autologous minimally
manipulated cells.
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* FDM
e 110°C to 250°C = ® Cells

e 3DP
e 20°C to 25°C (room temperature) = © Cells
— Sintering 1150°C = ® Cells

* What can we do to build cell friendly rigid scaffolds?



Fujifilm Dimatix Material Printer

nScrypt Micro
Dispensing Machine

Jetlab — MicroFab Inc.

e High value machines
with diverse capability

e Large system footprint

e |ssues with
repeatability.



— IvViaterials

e Ability to deposit cell friendly structural materials

— Polymers in solution
— Monomers

 Ability to deposit Cells
— Substrate Positioning System
e High accuracy,
e High repeatability,
e High resolution,
— Compact footprint



Our Design

Tri-Material
Deposition
Optical System Capability

Precision X,
Y, Z Axes




—Stereo Lithographic Apparatus (SLA)
—Laminated Object Manufacturing (LOM)
—Syringe Plotting

—Three Dimensional Printing (3DP)
* Inkjetting / Microdispensing
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Target — red bullseye.

Shots are neither
repeatable nor
accurate.

Shots are now
repeatable but not

accurate.
Shots are now

accurate and
repeatable.

Effectively reduces
resolution.



e Decrease component error
— Use precision bearings, control environment

e Choose the best drive

— High quality Lead screw <1lum repeatability
>£10,000 for 100mm travel

— Piezo stepper <2nm repeatability < £500 for
100mm travel
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— Python — high level

— C++ - intermediate

e Use existing CNC software
— Mach3
— EMC2
— KCam



— Reduced cost

— Decreased deposition error
— Provided a multi material platform

— Reduced system footprint to fit within a sterile

enwronment.

e Commissioning and Testing will come next!
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Providing answers today and tomorrow
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