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What is AI?



A brief history of AI: It’s a hype now, but It has a come a long way...
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Who first imagined AI? 



What is Artificial Intelligence?

“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.”“Verification and Validation and Artificial Intelligence,” Tim Menzies, Portland 

State University, Charles Pecheur, NASA Ames Research Center. July 2004.



What is AI, really?
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Yi = ℷi ◦ F (xi , Yi) 

Data Algorithm

Model



AI

2. Algorithm

3. Model

4. Output
• Prediction
• Pattern recognition
• Classification

5. Score

1. Data

0. Business Problem

The 5 Basic Concepts in AI 

Training/Test Data

• Problem dataset

Algorithm

• Mathematical procedure that creates the model from 
training data

Model

• Mathematical system that has been created from the 

exploration of a dataset; created after an extensive 
learning process referred to as training

Prediction / Classification / Recommendation / Recognition 
/ Dimension Reduction

• Single inference over a model with an unseen sample

Evaluation

• Score evaluation of the test dataset



Mechanistic vs. Probabilistic What Really is ML?
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Mechanistic vs. Probabilistic

• 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



What Really is AI?
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More than Just Multivariable Models...



Understanding AI: Data (the Secret Sauce)
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Expected and Required Data Quality



AI in Life Sciences

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


AI in Life Sciences
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Do you still have doubts about AI 
applications in Science?



AI in action: CPV of the Future

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


Control automation for optimal and autonomous fermentation 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)

http://../../resources/CPV-bioreactor-demo.mp4


SITUATION
Increased competition and rising COGS were crunching 
profitability for one of Customer’s top selling products.

CONTEXT
Production identified centrifugation step as a key factor to 
recover margins, but improving 97% yield proved daunting.

ACTION
Used Unify’s multidimensional analysis to identify root 
causes across candidate stages (initial hold up volume, 
harvest operation, clarification); leveraged Predict to 
optimize centrifugation operational times, resulting in 1.5%+ 
increase in yield. Ensured cross-factory consistency by 
implementing a real-time monitoring dashboard.

How a top 5 pharma realized $20M of 
annual savings for a single product and 
site.
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SITUATION
Recirculations at the ultrafiltration process were burdening 
operational efficiency for a leading Product.

CONTEXT
Almost half of all batches were Right First Time; analyzing 
the process was a challenge because data was well spread 
across disparate sources like ERP, MES and LIMS.

ACTION
After integrating purification line multivariate real-time 
batch monitoring was a reality. Then, used AI to define the 
optimal CPPs that were affecting target CQA. Once 
changes were implemented, achieved Right First Time for 
all baches, reducing the number of runs by 61%.

How a top biotech achieved Full 
Right First Time as a product 
standard
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How a leading CDMO increased 
throughput & reduced cost - “right first 
time” (90%)

SITUATION
CDMO could not accurately predict how much substance to 
manually add in the reactor as it is highly dependent on previous 
batches. If the CQA was not achieved the product had to go 
through multiple cycles and delayed production deadlines.

CONTEXT
CDMO has one “expert” technician that can “guess” the amount 
of material to use. They could only achieve “right first time” ~70% 
of the time. They tried AI modeling but failed to implement given 
lack of expertise and technological limitations. 

ACTION
Leveraged AI to integrate operator input data and real-time 
process values from the SCADA system to deploy an AI model 
that delivers the exact volume (in Liters) to use in the process. 
The model enabled the most stable campaign in history and led 
to ~90% of batches being right first time.

Operator Screen (AI Model results directly to operator)
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Setpoint from the prediction 
sent to operators screen

Process Stability Monitored in Real-Time
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Pattern #1
(raw material clumps)

Pattern #2
(fungi)

Unifying siloed data + AI integration: Deviation Detection: Clear Patterns in the CPPs

AI to detect how humidity in the media prep room impacts the fermentation process

Siloed 
data from 
different 
systems

Peak Humidity 
media prep room

CO2 conc.
fermenter

Turbidity
fermenter
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How AI looks like in action?
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Generative AI



Still on paper-

based 

generating 

knowledge?



What is Generative AI?

Generative AI, like ChatGPT, uses machine 
learning to create new content. While 
generative AI tools can help explore new 
ideas, write text, and get feedback, there 
are important limitations to these tools to 
keep in mind.

Generative AI ⊂ ML ⊂ AI





AI's exponential growth: The Foundation Model inflection point



Generative AI expansion (measured in 100M users)
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LLMs are not fit for Enterprises out of the box



LLMs are not fit for Enterprises out of the box: bias is just an example

January 2024!!



LLMs are not fit for Enterprises out of the box: bias is just an example



Please, be aware and pay attention to evolution of GEN-AI!



Something is Changing the World Perspective Regarding AI

https://www.bbc.com/news/technology-65139406
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GxP Compliance: A commitment with the patients

https://www.forbes.com/sites/johanmoreno/2021/08/21/google-dismantling-health-division/
https://www.statnews.com/2022/01/21/ibm-watson-health-sale-equity/?utm_source=STAT+Newsletters&utm_campaign=dca085b9f0-Daily_Recap&utm_medium=email&utm_term=0_8cab1d7961-dca085b9f0-151610437
https://www.advisory.com/daily-briefing/2021/08/24/google-health
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AI considered as an analytical tool

https://www.fda.gov/medical-devices/medical-device-regulatory-science-research-programs-conducted-osel/credibility-computational-models-program-research-computational-models-and-simulation-associated?utm_medium=email&utm_source=govdelivery
https://www.fda.gov/medical-devices/medical-device-regulatory-science-research-programs-conducted-osel/credibility-computational-models-program-research-computational-models-and-simulation-associated?utm_medium=email&utm_source=govdelivery
https://www.fda.gov/media/154985/download
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AI Regulations



PAT concept - ICH Q8
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What About the Regulations....
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https://digital-strategy.ec.europa.eu/en/library/coordinated-plan-artificial-intelligence-2021-review
https://www.fda.gov/medical-devices/software-medical-device-samd/good-machine-learning-practice-medical-device-development-guiding-principles?utm_medium=email&utm_source=govdelivery
https://www.fda.gov/medical-devices/medical-device-regulatory-science-research-programs-conducted-osel/credibility-computational-models-program-research-computational-models-and-simulation-associated?utm_medium=email&utm_source=govdelivery
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What About the Regulations....



AI in Europe
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https://www.ema.europa.eu/en/news/reflection-paper-use-artificial-intelligence-lifecycle-medicines
https://www.ema.europa.eu/en/documents/scientific-guideline/draft-reflection-paper-use-artificial-intelligence-ai-medicinal-product-lifecycle_en.pdf


AI & Annex 11
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Artifcact Data Algorithm Model Model Validity Validation

URS/SRS Data sources Purpose

Intended use

Input feed

Output consumption

Expected range of 

confidence

PQ

FS DoE

Coverage

Training/testing

Contextualization

Generic/Ad-hoc

Maths & Statistics

Justification

Inputs/outputs

Results

Format

Model Meta data

Life cycle

Audit

Accuracy

Performance

Efficiency

Confusion Matrix

OQ

DS Methods and 

scripts

Clean-up and 

preprocessing

Fine tuning

Hyperparameters

Storage

Execution

Fine tuning

Triangulated 

validity

IQ

Risk 

Assessment
Bias

Clean-up criteria

Processing

Automation

Conditioning

Variability

Complexity
Continuous Learning

Computing and storage 

capabilities

Monitoring

Overfitting/underfitting

Data divergence

Data drift

Continuous 

monitoring

AI/ML 

Validation



● Identifying relevant factors

● Recognizing patterns

● Recommending actions

● Detecting anomalies

● Predicting deviations

● Establishing improvements

● Executing repetitive analysis

● Simulating processes

Working closely with humans,
full commitment with patients!

THREE COMMANDMENTS
Safety, Efficiency, Quality

ONE REQUIREMENT
Keep the Human 
Healthy

A CURRENT NEED
Speed, accuracy
and fast deployment

42

The Right Drug Supported by AI



Thank You for Your Time

toni.manzano@aizon.ai
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