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Artificial Intelligence in Operations

Xavier Health administers the AI in Operations 
sub-team of the Xavier AI Initiative

AI (or machine intelligence) in manufacturing
• Equipment enabled by advanced computer algorithms
• Enables advanced assessment, prediction and control

We know of AI as in 
• Alexa, robotics
• Driverless cars
• Machine vision and translation

Industry 4.0 now addressed in pharma manufacturing
• AI in operations is becoming more important

Xavier AI Initiative has released a new diagnostic
• AI in Operations Maturity Model
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Artificial Intelligence in Biomanufacturing

Cell-based production of
• Protein biologicals
• ATMPs (e.g., cell and gene therapies)
• Vaccines

Biomanufacturing is actually behind others
• Highly regulated
• Very conservative
• New technologies

DPS Group goals and participation
• To enable good AI practices in biomanufacturing
• Bill Whitford has been a team member from start
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Program / Team / Leads

AI in Operations (AIO) team
• Toni Manzano (Bigfinite) Team Lead

AI Development (AID) sub-team
• Lacey Harbour Smith (Lima Corporate) Co-lead
• Sundar Selvatharasu (Sierra Labs) Co-lead

Roadmap for AI (RAI) sub-team
• Cynthia Ipach (Compliance Insight) Co-lead
• Kip Wolf (X-Vax Technology) Co-lead

Xavier Health AI Initiative
• Leading innovation with FDA officials and 

pharmaceutical industry professionals 
• To protect patient safety, increase product 

confidence, and promote business success.

AI In Operations Team
• Formed Oct 2019 to optimize AI in manufacturing
• Sub-teams: AI in Development and Roadmap for AI

• AID produced two use-cases with valuable lessons
• RAI produced the Maturity Level Characterization matrix
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Implementation 
of AI in operations  

Standardized Process Flow



Connecting Pharmaceutical Knowledge ISPE.org

Maturity Level Characterization (MLC)

• Model assesses the
• People 
• Departments
• Activities

• Practical AI capability to
• Understand
• Implement
• Operate

• In AI empowered
• Tools
• Processes
• Structures

• 4 MLC Dimensions or Drivers:
• Culture
• Governance and Organization
• Data Management
• Tools and Techniques

• Each Driver sub-divided into:
• 3 - 4 Areas / Factors

• Total matrix includes:
• Standard Process Flow (at top)
• 19 functional rows
• 7 functional columns



Maturity model
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Culture

Including numbers and types of personnel
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Governance & Organization

Individual business departments / functions
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Data Management

Including source types; temporal and geographical extent;
and any stipulated exclusions
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Tools & Techniques

Including individual applications and open source information



Survey of candidate users
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MLC reviewed by 16 volunteers 

• From Xavier Health AI Initiative

• 13 from industry                                     
(med device, Rx, biopharm, healthcare)

• 3 from consulting or academic / 

university

Selected responses from the pilot application
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Volunteer’s assessment of their 
organization’s status 

Many felt

• A cross-functional team is required to 
address this accurately

• This evaluation is best applied per team 
or department rather than “company”

• A point-to-point study was more valuable 
than “averages” of a group

Mean maturity by the 4 process drivers

Avg (out of 5 highest)
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What is the size of your organization (employees)? 

0 – 100

101 – 500

501 – 2500

2501 – 7500

7501 – 12000

> 12000
0 - 100

501 - 2500

101 - 500

> 12000
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What is your level of AI experience?

New in my understanding of AI

Interested in AI

AI Expert (data scientist or other)

AI End User

I am an executive responsible for AI 
implementation in my organization

AI Expert

Interested 

Executive
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What your organization’s  manufacturing activity? 
[Check all that apply]
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Area / Department where you will apply the ML

• SaMD
• Manufacturing 
• Product, R&D, Operations, QA
• Drug Manufacturing 
• Operations 
• Product development, manufacturing 
• Manufacturing and logistics 
• Product Development, Manufacturing Improvement,

Contract & Document Analysis 
• Manufacturing / Process Control 
• QualityML: Machine Learning
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Data Management: Acquisition 

#1 of 15 rows of Maturity Areas / Factors
• Describes of degree of competence
• Assigns “Level” or status
• Provides vision of next step and final stage

Rating Section
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34
3
4

Data Management (the four MLC factors)

34
34

Sb

Sb
B
Sb

34
34

Data quality and volume for AI

Data source and structure

Traceability, accuracy validity

Data accessibility

Sb
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Responses to Factor #1

Data quality and volume for use by AI L1 Paper-based, collected by humans, not real time

L2 Systems in place for data collection. Dataset with 
missing, partial, and/or low volume information

L3 Transformation required from raw data to 
final format. Human interaction to attain data

L4 Removal of data bias and sampling noise. 
Automated process to attain data

L5 Real time quality data. Fault is understood and 
immediately corrected. System is aware of 
accurate data

N/A
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Responses to factor #2

Data source and structure L1 Spreadsheets are primary data source. Minimal 
standards for data format and structure

L2 Data collected from many systems with no 
curation. Structured and unstructured data. 
Human-data interaction needed

L3 Data sources and data management are 
integrated accurately but not systematically or 
totally automated

L4 Most data are curated, organized and accurate. 
Management of the data lifecycle

L5 All data are curated, and best practices are in 
place

N/A
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Responses to factor #3

Traceability, accuracy, and validity of data L1 Paper-based data with uncontrolled access

L2 Manage access to data, address content 
protection. Strong access control and 
password management

L3 Conform to ISO IEC standards. FAIR 
principles. ALCOA+. Fully encrypted data

L4 Full traceability  for changes and model 
version. Continuously validated state

L5 Data security/integrity in place to deal with 
continuous learning model (self-improving). 
Detects tampering

N/A

ALCOA+ Attributable, Legible, Contemporaneous, Original and Accurate
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Responses to factor #4

Data accessibility L1 Paper-based data archived, accessible 
manually

L2 Centralized electronic repository for critical data

L3 Organized use of structured and unstructured 
data.  Critical data in siloed systems

L4 Hybrid data management practice in place. 
Leverage both cloud and on-premises data. 
Data centricity in place

L5 Fully data-driven business. Access to all 
required data for AI implementation and 
operation

N/A



Conclusion
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Conclusion

• Xavier Health’s AI in Operations
has released its AI in Operations
Maturity Model 

• It measures the functional AI capability
of an organization in defined operations
or categories 

• Designed for employment in
− diverse teams / units 
− degrees of formality
− levels of stringency

For more information on the model visit www.xavierhealth.org/aio-team
For more information on DPS Group visit  - www.dpsgroupglobal.com

http://www.xavierhealth.org/aio-team
http://www.dpsgroupglobal.com/


Thank you!

Bill Whitford
Strategic Solutions Leader

DPS Group
www.@dpsgroupglobal.com


	Assessing Artificial Intelligence Capabilities in Manufacturing Operations�
	DPS Group �
	Introduction
	Artificial Intelligence in Operations�
	Artificial Intelligence in Biomanufacturing�
	Program / Team / Leads �
	Standardized Process Flow�
	Maturity Level Characterization (MLC)�
	Maturity model
	Culture
	Governance & Organization�
	Data Management�
	Tools & Techniques�
	Survey of candidate users
	Selected responses from the pilot application�
	Mean maturity by the 4 process drivers
	What is the size of your organization (employees)? �
	What is your level of AI experience?�
	What your organization’s  manufacturing activity? �[Check all that apply]�
	Area / Department where you will apply the ML�
	Data Management: Acquisition 
	Data Management (the four MLC factors)
	Responses to Factor #1�
	Responses to factor #2�
	Responses to factor #3�
	Responses to factor #4�
	Conclusion
	Conclusion�
	Thank you!

