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Agenda

● Why Data-Centric AI? - 3 minutes

● AI in Data Governance - 5 minutes 

● A Framework for Data Governance - 8 minutes

● Pharma Use Case: Improve Therapeutic Development Efficiencies
○ Data Governance for Structured Content Authoring in 

Collaborative Therapeutic Development - 8 minutes

● Strategies and Best Practices - 8 minutes

● Q&A - 8 minutes



AI Value Creation is Shifting to Run-Time
Run-Time approaches all rely on a Data-Centric Approach
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Some attempts at fine-tuning off-the-shelf models
on a corpus of industry documents

Attempts at dumping databases
(SAP, et al) to train off-the-shelf models. 

Why Enterprise AI suffers
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Why Enterprise AI suffers

Industry
Knowledge

Company 
Knowledge

Chat-GPT trained 
mostly on JSON-LD 
Web Pages

Data Silos (Lakes, ERP systems, et al)
No common vocabularies/semantics
No explicit rules or context for data
No data governance, provenance
Not current
Limited unstructured data

Limited use
without being linked to company knowledge

General 
Knowledge

Used primarily for prompting
without being linked to industry 
and company knowledge



Manage Global 
Vocabularies

Model, Map, Consume

AI-Driven 
Ontologies that 

continuously 
learn and evolve

AI/ML + SME to 
transform 

unstructured/structured 
data at scale to explicit 

knowledge

AI-Assisted 
Queries and Insights

A Framework for Data-Centric AI

Fast, Accurate, 
and Safe 

Enterprise AI 
Capabilities

Model Transform Data 
Into Knowledge

Map

Consume
Find, Access, and 

Leverage Knowledge



AI in Data Governance

● Different Models

○ Top Down: Centralized Governance Model

○ Bottom Up: Democratized to Business Units

● Both Need a Data Centric Approach (Programmable Governance):

○ Semantics and Standards

○ Provenance

○ Security (Data Defending Itself) 

○ Quality

Enabling accurate, trusted, and safe decisions by leveraging data as 
an integrated knowledge network.



➔ Sustainable, Reusable Data 

○ Instead of single-use analytics, data infrastructure is set up 
for any possible future analytics requirement

➔ Leaves data in-place as a plug-in-play data fabric

○ Faster time-to-analytics on real-time data vs slow ETL 
process to data lake that requires time and technical staff

➔ AI Governance built-in

○ Defend data according to centralized or decentralized 
governance policies

➔ AI Explainability built-in 

○ Provenance embedded

The Data-Centric Advantage



Pharma Use Case - Improve Development Efficiency
Improve Efficiency for Lengthy, Expensive Therapeutic Development

~$1Bn/Month Revenue
Average for Top 10 Products



Pharma Use Case - Improve Development Efficiency
Existing Process

Model courtesy of Ahluwalia, Kabir, et al.; “The Future of CMC Regulatory Submissions: Streamlining Activities Using Structured Content and Data 
Management”, Journal of Pharmaceutical Sciences, 111, 5, 2022, Pgs 1232-1244, ISSN 0022-3549, https://doi.org/10.1016/j.xphs.2021.09.046.

“Standard” Therapeutic 
Development Process

Execute Process → Data Dump to Regulatory



Pharma Use Case - Improve Development Efficiency
Model the Process

Model courtesy of Ahluwalia, Kabir, et al.; “The Future of CMC Regulatory Submissions: Streamlining Activities Using Structured Content and Data 
Management”, Journal of Pharmaceutical Sciences, 111, 5, 2022, Pgs 1232-1244, ISSN 0022-3549, https://doi.org/10.1016/j.xphs.2021.09.046.

“Standard” Therapeutic 
Development Process

Domain Model for that 
Process



Pharma Use Case - Improve Development Efficiency
Model the Regulatory Submission

Images courtesy of: Sunderland, John J.; “The Academic NDA: Justification, 

Process, and Lessons Learned”; Journal of Nuclear Medicine; April 2020, 61 (4) 

480-487; DOI: https://doi.org/10.2967/jnumed.119.238287.



Pharma Use Case - Improve Development Efficiency
Map the Process to the Submission

S1.1 Nomenclature; P2.1/P2.2 DP 
Formulation; S1.2 Structure

S4.1/P5.2 Specification

S2.5/P3.5 Process Validation
S2.6/P2.3 Process Development

S2.2/P3.3 Process
S2.4/P3.4 CPP

S7.1/S7.2/P8.1/P8.3 Stability
S7.2/P8.2 Post Approval Stability

S2.3 Material 
Control
P4 Excipient

S4.2/P5.2 Analytical Procedure

S4.1/P5.1 Specification
S7.1/S7.2/P8.1/P8.3 Stability
S4.4/P5.4 Batch Analyses

S4.5/P5.6 JoS



Pharma Use Case - Improve Development Efficiency
Map the Data Sources to the Model

Data model courtesy of Ahluwalia, Kabir, et al.; “The Future of CMC Regulatory Submissions: Streamlining Activities Using Structured Content and Data 
Management”, Journal of Pharmaceutical Sciences, 111, 5, 2022, Pgs 1232-1244, ISSN 0022-3549, https://doi.org/10.1016/j.xphs.2021.09.046.



Pharma Use Case - Improve Development Efficiency
Consume to Generate Submissions for Each Therapeutic



Through this Approach…

● Reduce rework: Work performed in one lab is not reworked due to lack of visibility 
in results achieving stated requirements 

● Leverage expert knowledge: Human in/on the loop captures expert knowledge in 
the data fabric improving other tasks within the therapeutic development process

● Improved therapeutic development efficiency: Anticipated 10 - 15% reduction in 
time and costs associated with therapeutic development + reduction of 2 - 3 
months in regulatory filing submission process

$230M savings / cost 
avoidance per therapeutic

$5 - 10B revenue increase 
in faster to market release 

per therapeutic



Strategies and Best Practices

● Data Governance is AI Governance

● Invest in Knowledge Representation

● Human in the loop / on the loop



Q&A
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