Life Science Disruption
by Industry 4.0:
Is it just hype?

Examining the forces and technologies that might
or might not have impact on the industry
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IOT vs. $88/595?

Internet of Things Reference Model

Internet of Things Reference Model
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Future...
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Welcome to Biotech | 1
in Emerging Markets . o

o,

Trends in Emerging Markets - Pharma & Biotech

Importance of emerging markets Emerging-market
in a global context pharma revenues
Pharma market development 2006-2016 in US$ billions Pharma market projections in US$ billions
~490
1,190 Projected but not
accomplished
~220
966 ) 30% Emerging markets ~340
~245
~50+ | ~150
150 ~110 2x
Rest of the world China ~40
Rest of
emerging
markets’
2006 2011 2016 2010 2015 2020€ 2025€

Source: IMS Market Prognosis, September 2011, IMS Pharmerging Overview, 2011 1Brazil, India, Russia; Tier 3: Algeria, Argentina, Bangladesh, Chile, Colombia, Egypt,

Indonesia, Kazahstan, Mexico, Nigeria, Pakistan, Phillippines, Poland, South Africa,
Saudi Arabia, Turkey, Vietnam

McKinsey&Company | Source: BMI Research (May 2017); IMS Global Use of Medicines
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Single
Use Market -

Global Single-Use Bioreactors Market

CAGR 1 3-50/0

2017 — 2026

2017

Source: Transparency Market Research, 2017
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Is loT the Answer?

Emerging Biotech Demand loT Promise

Lower Costs

. Standardized, lower-cost technologies
e Disposables consumables

[ ]

[ ]

Auto-subscribing devices
Smart eco-system with “location aware” devices
Scalability from PD to Commercial

Reconfigurable shop floor
Continuous Bioprocessing
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Hype Cycle for Emerging Technologies, 2018 L
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Expectations

Artificial General Smart Fabrics
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-~ SmartDust

Flying Autonomous Vehicles
Biotech — ColiBred or Artificial Tissve

As of August 2018
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gartner.com/SmarterWithGartner

Source; Gartner (August 2018)
] g is Gartner, Inc. and/or its affiliates. All rights reserved ar ner
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Connected World

11



LLLNETY

Y g

Aladiof Big Data OpenStandards|s Unde}mlnlﬁg Industry 4.0

Ambitions - SN~
) . 2 nvm"'""Y“'. j [ 24 ‘k

[

K

ARE YOU "

KEEPING UP OR : bl

FALLING BEHIND? ° 7 2
-

Mobile

Storage

CLOUD
COMPUTING

Applications

lioT Challenges

5/16/2019

12



a Coud BgDaa Al ol Cybersecurny More =  Hewsleters  Forums  Resource Lirary  Tech Pro Free Trisl

Consumers are more concerned with cybersecurity and
data privacy in 2018

The majority of users would sto cting with & brand after a breach

Blockchain

european

PHARMACEUTICAL

manufacturer

The application of blockchain in the pharmaceutical e
sector N-15th June 2018
Hall 3.0 Stand l'ﬂo.ﬂ

B HOLLAND
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Artificial
Intelligence

Machine
Learning
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Data Itself Makes No Sense...

uring Industry 4.0

uction closer to customers
ata standards for
bility

Dr. Detlef Zuhlke, Executive Chairman of the SmartFactory
https://www.manufacturingleadershipcouncil.com/2019/04/02/
hannover-forum-says-data-holds-the-key-to-the-future-of-m4-0-and-
beyond/
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Automation{Yorld

The Importance of Open Standards

As the data from factories scales exponentially, the ability to access that
data transparently becomes critical. If we want the Industrial Internet of
Things to truly be a game changer for the manufacturing industry, open

M E S A standards will be a major enabler of that transformation.

INTERNATIONAL By Michael Bowne , Executive director, PI North America, on May 10, 2017

Where Manufacturing Meets IT

Lack of Big Data
in Bioprocessing

SMALL DATA
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Gm DTECHDIVE DeepDive Library Events Jobs Topics

AliveCor's Apple add-on detects
afib at similar rate to costly
implant
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Thank you
for listening

Joel Nichols

BloT Digital Solutions
#biotech #manufacturing #digitization
@joeldnichols

5/16/2019

18



