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AI = 3 
ingredients 

+ secret 
sauce

AI
“AI can be thought of as simulating the capacity for 

abstract, creative, deductive thought - and particularly the 

ability to learn - using the digital, binary logic of 

computers.”

“Artificial Intelligence (AI) is no longer some bleeding 

technology that is hyped by its proponents and mistrusted 

by the mainstream. In the 21st century, AI is not 

necessarily amazing. Rather, it is often routine. Evidence 

for the routine and dependable nature of AI technology is 

everywhere.”

(Source: Tim Menzies, 2004)

What is AI?
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Data Culture

• Data culture is the collective beliefs and behaviors of the people in the 
organization for leveraging data for improved business performance. –
Forbes

• Data culture is the collective behaviors and beliefs of people who value, 
practice, and encourage the use of data to improve decision-making. –
Tableau 

• Gartner’s third CDO Survey lists data cultures as the number one challenge 
for realizing benefits of data and analytics
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• Data culture is the behaviors of the people using data for improved
decision making. – Schmucki

Data Culture



• Executives lack a clear vision for advanced analytics

• Goals are driven by tools and not business problems

• Analytic capabilities are isolated from the business

• Ignoring Lean Principles

Standardize Simplify Digitize

Hurdles to Data Culture

Inspiring Collaboration. Leading Innovation. Making a difference.



McKinsey’s Model



1. Create a service culture as it relates to data

2. Move away from Consensus and Hierarchy Cultures

3. Leverage technology

4. Invest in both people and technology

5. Fix basic data-access issues quickly

6. Question analytical choices

Steps to Data Culture



• Physics and Engineering mechanics provides the right conditions for the ideal or known scenario

• The new probability (AI models) defines the real conditions without the physical and chemical basis

Mechanistic vs. Probabilistic



More than just multivariable models...

AI vs. Statistics



7 steps to consider when preparing data

Findable, Accessible, Interoperable, Reusable principle

"We’ve had to spend most of the 
time just cleaning the data sets 
before you can even run the 
algorithm"

Vas Narasimhan, CEO of Novartis AG, in a 2018

ALCOA+++

Data must be prepared before to use it: DS invest the 80% of their time on it

Understanding AI: Data (the Secret Sauce)

https://www.forbes.com/sites/davidshaywitz/2019/01/16/novartis-ceo-who-wanted-to-bring-tech-into-pharma-now-explains-why-its-so-hard/#40665fe57fc4


Source: fda.gov & PharmaceuticalOnline

AI starts with data. In pharma, with quality data

http://fda.gov/
https://www.pharmaceuticalonline.com/doc/an-analysis-of-fda-fy-drug-gmp-warning-letters-0003


AI starts with data. In pharma, with quality data



“No Free Lunch”

Regression Trees and Random 
Forests

Understanding AI: Algorithm & Math

15

Linear and Polynomial 

Regression



AI is already here because data is available

https://www.nature.com/articles/nature.2017.21769
https://www.nature.com/articles/nature.2017.21769
https://www.nature.com/articles/d41586-019-01357-6
https://www.nature.com/articles/d41586-020-03348-4


Bioreactor Fermentation Process

→ Optimise the hypoxic conditions for Pichia Pastoris yeast to maximize production

→ Study the effect of specific growth rates (DoE) on yield & protein stability
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Reducing dimensionality by means of AI
2D t-SNE 
projection

2D UMAP 

projection
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Cancer cells grow and divide at an 
abnormally rapid rate, are poorly 
differentiated, and have abnormal 
membranes, cytoskeletal proteins, and 
morphology. The abnormality in cells can be 
progressive with a slow transition from 
normal cells to benign tumors to malignant 
tumors.

● Self-sufficiency in growth signals
● Insensitivity to anti-growth signals
● Evading programmed cell death
● Limitless replicative potential
● Sustained angiogenesis
● Tissue invasion and metastasis

Automatizing human cognition around C&GT



Automatizing human cognition around C&GT



Reducing dimensionality and clustering features



Goal: Create a digital twin to manage a biotech
process working under GxP conditions

Q: What does it mean, a digital twin?

Q: What kind of biotech process are we controlling?

Q: How to apply AI within regulatory frameworks?

PDA Interest Group "Process Validation" (EU)

Taskforce 1 |  Synthetic data generation to support AI model training

Taskforce 2 |  Automated biotech process control

Taskforce 3 |  Regulatory considerations (QbD, Data governance, AI Procedures)

CPV of the Future

COPYRIGHT © PDA 2022

AI Summit info

https://www.pda.org/
https://www.afdo.org/
https://www.healthcareproducts.org/ai/
https://pda.caboodleai.net/en/article/144339/the-product-quality-research-institute-advancing-regulatory-science-through-co?referer=left-div


AI Maturity Model
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Bioreactor Fermentation Process
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→ Optimise the hypoxic conditions for Pichia Pastoris yeast to maximize production

→ Study the effect of specific growth rates (DoE) on yield & protein stability
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AI-guided Process Monitoring
Phase 1: Batch

→ Controlled process, no manual actions

→ Anomalies due to equipment, material qualities or improper behaviour of biomass

→ Multiple relevant factors can to be monitored to detect underperforming batches 

Q: how can we bring value from AI 

in an automated process without 

interacting with the unit?
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AI-guided Process Control
Phase 2: Fed-Batch

→ Final phase, hypoxic conditions. 

→ System requires constant manual control to keep the metabolic parameters within the 

desired operating range by controlling the Agitation speed.

Source: Gasset et al. (2022) Front. Bioeng. Biotechnol.

https://www.frontiersin.org/articles/10.3389/fbioe.2022.818434/full


Control Automation For Optimal Data Governance

Control Strategy

● PAT & IIoT Technology

● Combination of edge & cloud

● Fully automated data pipeline

● Coverage of full AI lifecycle

(train, productivise, monitor)

● Operate in near real-time

Control Parameters

● Storage of 17 raw data variables

● Critical read-out: respiratory quotient 

(RQ)

● Critical control: agitator speed (AS)



Control Automation For Optimal Data Governance
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Follow-Up Question – Mentimeter Slide 6
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