


© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Modernizing pharmaceutical 
manufacturing with IoT and AI/ML

M F G 2 0 3

Patrick Buckner

Business Development Manager

Amazon Web Services

Roland Smith

Senior Director, Digital GxP Systems

Moderna



Responding to 

By https://wellcomeimages.org/indexplus/obf_images/cc/47/89ad9be4923634fd80656050b89c.jpg
Gallery: https://wellcomeimages.org/indexplus/image/L0015393.html, CC BY 4.0, 
https://commons.wikimedia.org/w/index.php?curid=35974929



Process manufacturers 
want to establish

Better data = better decisions

Innovation—but within 
existing workflows 

Prediction—identifying the process 
variables that are related to an outcome

Better real-time process modeling, 
simulation, and visibility

Maximized operator performance
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mRNA—a potential new class of medicines

DNA mRNA Protein



Our current development pipeline
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Norwood “Facility of the Future”

Vertically integrated—Flexible—Native digital  



How we enable digital

TechnologyProcessesPeople

Digital Culture

User Experience

Operating Model

Value Stream Design

Compliance

Lean Principles

Data Driven

Future Proof

Innovative



Moderna digital strategy 
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Brining the power of AWS to the shop floor
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AWS based design 

Analytics
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AWS enabled process control
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Digital transformation on the shop floor 

QC sample Automated exceptionsRaw material Real-time quality review

Reduced manual exceptions 
by 85% 

Reduced shift 
labor by 40%

Reduced batch review 
from 3 days to 3 hours 

Equipment



IoT enabling operator centric operations

IoT 

Application 

AWS
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Transforming the lab benchtop with AWS
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Enabling laboratory testing on AWS 

Amazon 

AppStream 2.0
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Playing the long game

Establish Use Based Calibration

Correlate Usage with Failure Modes

Drive Capital Investments

Application

Data

IoT Power 

Sensors Data
OSI Pi Data 

CMMS



Extending our flexible landscape on AWS
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Personalized cancer vaccines: A “batch of one”

Next Generation 

Sequencing (NGS)
What are the mutations?

Vaccine Design
Which mutations are predicted to be the most immunogenic?

What is the best design for a drug to present these mutations to the immune system?

cGMP Manufacturing
One batch per patient rather 

than one batch for many 

patients

Administration
by health care 

professionals

Tissue Samples
Tumor (biopsy) and 

normal (blood)

mRNA encoding neoantigens

Needle to needle chain of custody and identity



Delivering personalized cancer vaccines 
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Clinical trial simulations with machine learning

Simulate 100s of 
virtual trials to 
predict behavior

Amazon EC2

Amazon Simple 

Storage Service (S3)

Amazon Redshift

Amazon SageMaker



Real-time operator tracking

Utilizing location 
services to ensure 
train segregation



Enabling the power of data with AWS
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Democratization of manufacturing data

Integrated analytics strategy 
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Analytics driven operations

Analyze product performance Operational Control 

Tower 

Driving Continuous Improvement



Lessons Learned
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Lesson Learned 1: Start with a strategy 
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Lesson Learned 2: Partner with quality early 
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Lesson Learned 3: Integrate vendors into our culture
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In Closing 

TechnologyProcessesCulture



Thank you!
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