8-11-2013

D- - b :‘\*\ . -
igin@yva

\ -~
Innovation for Digital Fabrication

M

Grant agreement nr. 290559
theme NMP.2011.2.3-3

Marcel Slot, Océ-Technologies B.V.

ecd

A CANON COMPANY

Biomedical Applications for Digital Fabrication
Sedgefield, UK, November 6%, 2013

Outline

e Introduction to the Diginova project

e Vision, scope, objective
e Digital Fabrication definition / concept

e Technology & applications

e Biomedical / healthcare application domain

Digin@va cx290559 ! Confidential 2




Diginova project partners

/ Diginova project members Project
duration:
e =
ﬂ o . Z Fraunhofer
o March 2012
? iigan VT ®\S'NTEF March 2014
s @ O
Vv P e mrorme ety
CEPTI e N
Coatema’ Diginova
—— - .
— 07 oud )@\]N[A Innovation | [ partnership
ESIER. PR Fob
canon SDMICROMAC
. CANON GROUP First Choice In microMachining NAN OGAP‘
3 3 SUBNIMPARTICLES 3 -
imaging.org
Digihi_\?ﬂ GA 290559 z Confidential 3

Visions and ideas that led to Diginova

Observation: The digital age advances, industries &

society need to adapt

e Digital technology has changed whole industries,

consumer behaviour & supply chains

Music industry
Photography
Printing
Communication

e Impact on Manufacturing & Materials?
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Diginova: Innovation for Digital Fabrication

Digital Fabrication: definition

A new industry that uses computer controlled tools and
processes to transform digital designs directly into useful
physical products.

Development of well matched combinations of advanced new
material deposition tools, processes and materials is
emerging as a key succes factor for Digital Fabrication.
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Diginova: Innovation for Digital Fabrication

Benefits / impact ?

Paradigm shifts in manufacturing: design, manufacturing,
materials, supply & demand, ...

short runs, on-demand, customized, personalised, zero-waste,
no stock, decentralized, fast turnaround, distribute & print
(instead of print & distribute), clean & green, ease of use, ...
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Digital Fabrication: paradigm shift in manufacturing

Mass manufacturing Digital fabrication

Mass production (intercontinental) Local distribution Local production sites

Push mode| transport centres Production on demand
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Distribution centres Huge shopping malls Webshc;ps Local production sites
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Intermezzo

Concept of Digital Fabrication ... a peek into the future

Digin@va cx290559 : Confidential 9

Diginova: Coordination & support action project

GOAL:

Determine current status, assess and promote the
potential of Digital Fabrication

Impact on:

* Manufacturing
* Materials

Deliver a Digital Fabrication roadmap

e clarify potential contribution to sustainable future of
manufacturing in Europe
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Scope of Digital Fabrication in Diginova

® Matching manufacturing technology and key new materials

® On-demand manufacturing for customized products with
potential for short production series (down to ‘series-of-one’)

® Shortening change-over times to accommodate flexible
production

e Using additive manufacturing methods to enable production of
products comprising of more than one material using minimal
resources with no waste

e Exploiting the inherent freedom of design in both geometry
and material composition to produce products optimized for
functional performance and not hampered by limitations
imposed by manufacturing processes
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Example of ‘Freedom of Design’

From Design for Manufacturing
to

Manufacturing for Design
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Technology in scope

Printing as a digital material deposition
technology, including its use for three
dimensional products
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What we do

Create a Digital Fabrication roadmap

Coordinate EU programs

’

* Clarify economic & societal relevance of ‘Digital Fabrication

for Europe
* Focus on both business value and technology

» Towards new sustainable economic growth

Connect

* Communities
* EU programs, research agendas, roadmaps
* Mobilize & build innovation networks and eco-systems
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Will our story be heard?
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“Print me a Stradivarius”

How a new manufacturing technology will change

the world

.
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Coverstory , February 2011

http://www.economist.com/node/18114327

“The printed world”
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“Print me a phone’

® New techniques to
embed electronics into
products

® Convergence of printed
electronics & 3D printing

July 28th, 2012
http://www.economist.com/node/21559593
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“The third Industrial Revolution”

“The digitisation of manufacturing will transform the way
goods are made—and change the politics of jobs too”

The |
Economist

Coverstory, April 2012
http://www.economist.com/node/21553017
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Digital Fabrication: raising the bar in the US
3D printing the ‘next revolution’ in
manufacturing: President Obama

By Joe McKendrick | February 12, 2013, 7:01 PM PST

In his State of the Union address Tuesday night, U.S. President Barack Obama acknowledged the revival of
the long-suffering U.S. manufacturing economy, and points to 3D printing as the technology that will create
3 = even more manufacturing opportunities.

Here is an excerpt of the speech:

Qur first priority is making America a magnet for new jobs and
manufacturing. After shedding jobs for more than 10 years, our
manufacturers have added about 500,000 jobs over the past three
Caterpillar is bringing jobs back from Japan. Ford is bringing jobs
back from Mexico. After locating plants in other countries like China, Intel is opening its most advanced

plant right here at home. And this year, Apple will start making Macs in America again
" “There are things we can do, right now, to accelerate this trend. Last year, we created our first
. manufacturing innovation institute in Youngstown, Ohio. A once-shuttered warehouse is now a state-of-
g+ the art lab where new workers are mastering the 3D printing that has the potential to revolutionize the way

we make almost everything. There's no reason this can't happen in other towns. So tonight. I'm
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Most promising applications for Digital Fabrication

1. Digital graphical printing

2. Digital Textiles
e Textile Printing
e Smart Textiles
e Digitally fabricated garments

3. Functional end-use parts & products (Additive
Manufacturing)
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Most promising applications for Digital Fabrication
4. AM objects with embedded printed intelligence

e Integrated Electronics

e Sensing

e Energy Storage

5. OLED Lighting + smart windows

6. Printed Sensors
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Most promising applications for Digital Fabrication

7. Medical Microfactories

e Fabrication or repair of tissue & implants near/in
patient

e Tissue Engineering Scaffolds

8. Personalized Diagnostics & Drug Delivery

9. Digital building & construction / mega-scale
digital fabrication
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Baby's Life Saved With Groundbreaking 3-D Printed Device That
Restored His Breathing

May 22, 2013 — Every day, their baby stopped
breathing, his collapsed bronchus blocking the crucial
flow of air to his lungs. April and Bryan Gionfriddo
watched helplessly, just praying that somehow the dire
predictions weren't frue.

~— "Quite a few doctors said he had a good
Share This: chance of not leaving the hospital alive,”
says April Gionfriddo, about her now 20-
maonth-old son, Kaiba. "At that point, we
were desperate. Anything that would
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“Printing a 3D jaw and successfully
implanting it, is like putting the first man on
the moon..”
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We cannot predict the future .. but we can
invent it

Give me the

uTure.
ake 1 so.

ow.

Digin@va cx200559 g Confidential 31

8-11-2013

16



