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Worldwide Biopharmaceutical Company
77,000 employees supporting 3 business units

• Consumer/Vaccines/Oncology
• Global Innovative Pharma
• Global Established Pharma

BioPharma Mfg Ops
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(Formerly EM) Cons.Operations
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Application of PAT is considered during new 
process development as part of a systematic Right 
First Time (RFT) approach to QbD.

Process 
Understanding 

Plan
(PUP)

Pfizer’s perspective on PAT 
and QbD is best described 
by our systems 



Process Analytical Sciences Group

New Process Development
Utilizes a Co-Development approach:

Partnership between WRD and manufacturing (PGS) to 
jointly develop, scale-up and commercialize new products

WRD PGSCo-Development

Communication, engagement, planning and implementation at the “right” time

(Post-Proof of Concept Through Commercial Launch)
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What are the basic goals of a  
RFT approach to Co-Development?

Establish functional relationships 
• Identify significant parameters and attributes
• Identify & prioritize experimental strategy and 

required resources
• Document process understanding

Translate process understanding into meaningful 
control ranges 

• Strategically apply PAT
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What we do today is influenced by our past
– Participation in CBER’s Office of Biotechnology Products

(OBP) QbD Pilot
– High Level Strategy:

• Risk assessments to identify Critical Quality Attributes
• Risk assessments to identify Critical Process Parameters
• Leverage scale down models to identify Design Space

– Outcome (BLA not filed):
• Gained understanding of adaptive control and process optimization
• PAT (measurement and control) application well received
• Concern around change management within design space
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Risk Assessment (RA) Approach to QbD
RFT 
RA Timing Typical Inputs Typical Deliverables Typicla RFT Tools/ 

Templates

1st Prior to 
LPQ

•Initial CQA 
assessment 

•Process Map

•C&E analysis (v1)
•Experimental Design (DoE)
•PAT strategy
•All above documented in 

Initial PUP

C&E matrix
Statistical design
PUP template

2nd
Prior to 
Process 
Validation

•LPQ reports 
•Experimentat

ion PUP

•C&E analysis (v2) 
•FME(C)A report (v1) with Risk 

Mitigation Plan 
•Above captured in PUP +:

–Initial PP Criticality
–Process Validation Criteria 

FME(C)A
C&E matrix
Statistical analysis
PUP template

3rd
Prior to 
Regulatory 
Filing

•Validation 
Reports

•Updated 
CQA 
assessment

•FME(C)A report (v2)
•Final C&E update (if app)
•Updated PP Criticality 
•Control Strategy
•Final PUP & Design space

Statistical analysis
FME(C)A
C&E matrix
PUP  template
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RA3 

RA2

RA1

The PAT Risk Assessment Strategy  

BRD/GTS

TBS

PASG

• Quarterly Meeting 
• Development 

schedule

• Monthly Meeting
• RA Stages of 

products 

• Bi-Weekly
• PAT RA, Tech. 

Rec.

Tech Development

Off the Shelf

Replication

RA1:
“standard” PATs selected

RA2:
PAT RA Completed: prioritize 

and initiate development

RA3:
Leave the door open for future 

PAT

How we stay involved

Lead time we need

The Lead time we have 
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Wave

Chromatography Tangential Flow 
Filtration

Bioreactor
Harvest 

(Centrifugation)

Normal Flow 
Filtration

Measurement

PAT: Critical process attributes relating to product quality, may be in-line or at-line measurements.

Potential PAT: Process analyzers that through data collection and analysis may relate to product quality. 

Measurement Type

In-line: Measurement where the sample is not removed from the process stream. 

At-line: Measurement where the sample is removed, isolated from, and analyzed in close proximity to the process stream. 

Measurement  Measurement 
Type

Rocking Rate In-Line
Incubator Temp In-Line
Incubator CO2 In-Line
Viable Cell Density At-Line
Cell Viability At-Line
Culture DO At-Line
Culture CO2 At-Line

Measurement  Measurement 
Type

Turbidity In-Line
Temp In-Line
Bowl Speed (RPM) In-Line
Feed rate In-Line
Back pressure In-Line
Discharge rate In-Line
Turbidity At-Line

Measurement  Measurement 
Type

Diff Pressure In-Line
Turbidity In-Line
Flow rate In-Line
Turbidity At-Line
Throughput (L challenge) At-Line
FIT At-Line

Measurement  Measurement 
Type

Flow rate In-Line
Diff Pressure In-Line
Conductivity In-Line
Level In-Line
pH At-Line
Conductivity At-Line
Level At-Line
Throughput (L challenge) At-Line
UV At-Line
FIT At-Line

Measurement  Measurement 
Type

Viable Cell Density () In-Line
Conductivity In-Line
pH In-Line
DO In-Line
Agitation In-Line
Temp In-Line
Metabolites (Glucose, Lactate, Glutamine, Glutamate, 
Ammonia, Sodium, Potasium, Osmolality) At-Line

Viable Cell Density At-Line
Cell Viability At-Line
Turbidity At-Line

Measurement  Measurement 
Type

Flow rate In-Line
Diff Pressure In-Line
UV In-Line
Conductivity In-Line / At-Line
pH At-Line
Temp At-Line
Throughput (L challenge) At-Line
Asymetry factor At-Line
rHETP At-Line

The Standard PAT List



Process Analytical Sciences Group

PAT Prioritization Assessment
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Technology Choice Table
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Areas of PAT growth and next steps:
• Continue to focus on the value proposition:

– Right First Time manufacturing (golden batch)
– Process Understanding
– Simply the ability to manufacture a robust product
– Ensure reliable production to supply chain

• Technology Development
– Use of Platform technologies
– Venture Capital for small companies
– Leverage Academia and grants

• Utilization of PAT in conjunction with advanced control 
strategies 
– Neural networks, advance process controllers
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10%

90%

19%

81%

31%

69%

PGS – Legacy Products Co-Dev: QbDIn-Licensed
Updated 2012

Green = Cpk>1

Red = Cpk<1  

201 total attributes 1800 total attributes 

Impact on Process Robustness
Updated April 2014

Impact of PAT
Average Cost Savings / Cost Avoidance – 2009 to 2012

$4 Million / Year for 20 projects



Process Analytical Sciences Group

Summary of Approach to PAT as part of QbD
• Development

– Use quality risk management approach to select applications based on 
science that allow us to engineer in quality

• Transfer to manufacturing
– Process understanding and inline measurements are valued within Pfizer
– Control strategy is based on risk
– PAT deployed based on prioritization

• Quality Assurance
– Continued Process Verification – BPOG A-Mab
– RTR for Bios is part of the active strategy
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