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Our Therapeutic Areas Focus

ONCOLOGY INFLAMMATION RARE DISEASE

We serve millions of seriously ill patients living with cancer, cardiovascular 

disease, inflammatory diseases and more.

ERIN
Living with Asthma

CHRIS
Living with uncontrolled gout

GENERAL MEDICINE

KAREN
Living with Metastatic Breast Cancer

ASHOK
Living with Cardiovascular Disease



Our Products Reflect Our Commitment 

To Serving Patients Living With Serious Illness
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The evolving landscape we are operating in ….
PRE-CLINICAL CLINICAL INTRO GROWTH MATURITY DECLINE

PATENT REGISTRATION COMPETITION
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Our Science

Leveraging our deep 

understanding of biology 

and human and real-world 

data, we are moving 

science faster than ever 

before to find new and 

better ways to defeat the 

world’s toughest diseases.

SPEED TO PATIENT



Acceleration levers are available within FDA MAPP and EMA 

PRIME Toolbox to support expedited product development

• Performing certain CMC confirmatory studies post-approval

• Decoupling validation of drug substance and drug product 

processes

• Concurrent validation/concurrent release approach
• Available data supports that the process is in a state of control 

• Other validation streamlining approaches e.g., validation of 

certain unit ops at reduced scale and then confirmed post 

approval at commercial scale

• Alternate approaches to stability data 

• Predictive modeling (small molecules, not recommended for large 

molecules or could be justified)

•Use of Prior Knowledge in science-driven, risk-based approaches 

• Process Validation
• Concurrent

• Decoupled

• Deferred submission of certain data (hybrid) 

• Continuous Process Verification

• ‘Adapted’ control strategy with tighter controls

• In silico models

• Specifications using prior knowledge

• Launch from clinical manufacturing site

• Stability models (small molecule & biologicals)

• Risk-based comparability (biologicals)



Can we expedite CMC development beyond pandemic 

therapies?

• Several of the CMC acceleration levers that were 

applied for pandemic therapies can also be 

applicable for therapies intended for serious illness and 

with the potential to offer substantial improvement in 

clinically significant endpoint

• The biopharma industry also needs acceleration levers 

that can be more widely applied to all portfolio assets: 

solutions that are sustainable and scalable

CMC Acceleration Levers

• Decoupled PPQ: Use of clinical DS for DP PPQ

• Submit MA prior to completion of DP PPQs

• Seek Real Time Oncology Review

• Utilize predictive modeling for stability

• Perform risk-based comparability

• Submit MA with clinical formulation/SKUs

Platforms/ 

Prior 

KnowledgeTechnology 

Accelerators
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Platforms – depth of knowledge in a proven design 

space to enable confidence and predictability

A Fit-to-platform governance process

Formulation platforms

1st intent manufacturing process that is aligned with 
network capabilities

Industry leading and/or industry aligned approach to 
data packages

Standardized container closures

Offline capabilities to enable transferability

A 1st intent control strategy in alignment with 
regulatory expectations

Culture of continuous improvement

• Standardized and scalable processes

• Reduction in resources, material demand and waste

• Reduced cycle times

Platforms are critical enablers for increasing 
efficiency and speed in development and 
manufacturing workflows



Driving Efficiency and Speed in Process Development 

through Optimized Attribute Testing

Attributes 

measured

Potential mode of 

attribute impact

Attribute 

impact based 

on prior data?

Is the attribute 

recommended for 

testing ?

Rationale for optimized 

attribute testing

pH
Cryo-concentration 

causing pH gradient 
No Yes

To confirm there is no pH gradient 

post thaw and mixing

Protein 

concentration

Protein concentration 

gradient
No Yes

To confirm there is no protein 

conc. gradient post thaw and 

mixing

Osmolality None No No No process impact expected

Aggregation 

(SE-UHPLC)
Increase in HMW Yes Yes

Indicator of process stress on 

aggregation

HIAC Increase in particulates Yes Yes
Indicator of process stress on 

subvisible particle count

Chemical 

degradation

(peptide map)

Increased chemical 

degradation 
No Conditional

Test as needed (if significant 

degradation observed on purity)

Example: 

Impact of freeze thaw stress on drug product quality

First principle mechanistic understanding coupled with prior experience guides optimized 

attribute testing plan during process development studies

Prior experience with different processes stresses can be aggregated to build knowledge maps to 
guide formulation and process design

Attributes
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pH

Protein concentration

Osmolality

Aggregation

Charged variants

Fragmentation

Particle count

Particle morphology

Chemcial degradation

Potency

Visual appearance

Color

Clarity

PS80 content

Lyo cake appearance

Reconstitution time

Moisture content

Plunger depth
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Use of prior knowledge for stability prediction can take stability 

off the critical path for product development

• Long term stability data can often be on critical path for product 

development

• Prior knowledge available from ‘like molecules’ can be leveraged 

to make stability predictions with limited dataset

• Bayesian statistics – statistical parameters adjusted to 

molecule likeness

• AI machine learning enabled models - inputs set ‘likeness’

• Relies on understanding of degradation pathways and risk 

assessments

• Stability models do not replace long-term stability data that verify 

the model post-approval

• EMA toolbox incorporates use of stability models for unmet 

medical need

• Revision of ICH Stability guidelines are in progress to adopt 

science & risk-based approaches

Totality of 
stability 

knowledge

Attribute 
knowledge

Prior 
knowledge 
from like-
molecules

Analytical 
comparability

Accelerated 
condition 

stability data

Statistical 
tools

Product 
knowledge

Prior knowledge provides a scientific basis to extending shelf-life beyond product-specific data

Quality by Design— An Indispensable Approach to Accelerate Biopharmaceutical Product Development - Chapter 8 

Using Prior Knowledge for Stability Modeling of Biological Therapeutic Agents to Assign Shelf Life. Andrew C. Lennard, 

Amgen Fuat Doymaz, Amgen Nic Angell, Amgen Jette Wypych, Amgen; 2021



Standardized approach for in-use stability assessment 

Prior experience can help reduce the dimensionality of the design space 

to be characterized

• Material of construction of admin components

• Diluents/admixtures

• In-line filters

• Protein concentration

• Temperature, duration of holds and infusion, simulated handling

• Infusion rates

• Attributes to be tested and acceptance criteria

A consolidated industry approach on design of in-use 

stability studies that encompass the design space parameters 

along with quality standards and regulatory requirements to 

enable clinical and commercial stage development



Automation is another key enabler for efficiency and 

consistency in development workflows

Automated HIAC for 

subvisible particle enumeration

Automated Karl-Fisher for 

moisture measurements

Automated visualization: Structured databases 

enabling rapid visualization and data insights

Formulation and SKU 

databases

Work plan visualization

Structured report authoring

Use of AI/Gen AI 

Fit to platform visualization
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Automated and Miniaturized High 
Throughput Formulation Development

Liquid Handler and Plate-Based Buffer Exchange System

Up to 96 New Formulations Per Plate

Statistical Design 
of Experiments

Actionable Data and 
Decision Making

SPEED QUALITYEFFICIENCY
Accelerating development via automated 
HT capabilities and agile workflows :

Utilizing automation to drive 
reduction in FTE hours on routine 
manual operations

Improve consistency and quality of data 
using automated methods

Enable broad design (5X) space 

characterization for robust formulation 
design

4-5 months 
head-start

> 65% reduction in FTE hours for 
particle characterization

Automation coupled with miniaturization and high 

throughput can further accelerate development workflows

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=gBow4ObRQ8MU6M&tbnid=i6vvyGya-pXzbM:&ved=0CAUQjRw&url=http://www.freeslate.com/products-services/cm3-systems&ei=gK3rU7HtGIXfoASTxYGYCQ&bvm=bv.72938740,bs.1,d.cGE&psig=AFQjCNHdAMkxv884XfN68YmEpMaukeu95Q&ust=1408040679094091
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=B1WKnZwX5rX2aM&tbnid=DrnF2FmzkJwDTM:&ved=0CAUQjRw&url=http://freeslate.com/products-services/cm3-systems/biologics-formulation&ei=glXiU-idG829oQTu6oD4Dg&bvm=bv.72197243,d.cGU&psig=AFQjCNEFzNccXwcHW4p-grxfImUSUWuGmg&ust=1407428330023557
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.nature.com/nprot/journal/v2/n9/fig_tab/nprot.2007.250_F6.html&ei=28hbVa-ICcHToASVi4HgDg&bvm=bv.93756505,d.cGU&psig=AFQjCNHrlmZ2p2EOoYeprB8xIPiZTEGNFw&ust=1432163915936133


Offline capabilities have proven to  be key enablers for 

speed to clinic and speed to market

Predictive models reduce need for 

experimentation by applying first principles 

understanding and/or prior knowledge towards 

process design and tech transfer

Lab and pilot scale systems minimize the 

need for manufacturing scale development 

while offering experimental verification of 

process performance

Offline capabilities are becoming increasingly 

sophisticated and offer a less resource, time and material 

intensive approach for process design

Use of machine learning is making models more powerful 

and robust in leveraging prior knowledge for designing 

predictive solutions

Reduction in tech-transfer cycle times can reduce at-risk investments while ensuring right first-time execution

Lyophilization Filling Plunger Placement

• Product impact assessment

• Filter sizing

• Impact of hold times

• Filling recipe development

• Lyo cycle developmentModels for lyo cycle 

development and transfer

Models for fill recipe 

development and transfer

Models for plunger 

placement recipe



Agility is the best antidote to 
uncertainty

Commitment to the concept of standardization and 
platforms

Simplification of business processes to eliminate 
waste and ensure lean execution

Modularization of complex and large work packages 
to enable agility in off-platform development

Continuous improvement mindset coupled with 
pursuit of transformative solutions

Culture of innovation and excellence

Investment in training and development of 
Workforce

Agility is a strategic focus area for 

Amgen Operations



Acknowledgements

• Andrew Lennard

• Christian Ruitberg

• Cindy Ren

• Glen Bolton

• Jennifer Litowski

• Monica Goss

• Namita Sawant

• Neha Pardeshi

• Shermeen Abbas

• Vikashni Padmakumar

• Chris Collier


	Slide 1: Accelerating Biopharmaceutical Development:  Data-Driven Strategies, Platforms, and Technologies
	Slide 2: Our Therapeutic Areas Focus
	Slide 3: Our Products Reflect Our Commitment  To Serving Patients Living With Serious Illness
	Slide 4: The evolving landscape we are operating in ….
	Slide 5: Our Science
	Slide 6: Acceleration levers are available within FDA MAPP and EMA PRIME Toolbox to support expedited product development
	Slide 7: Can we expedite CMC development beyond pandemic therapies?
	Slide 8: Platforms – depth of knowledge in a proven design space to enable confidence and predictability
	Slide 9: Driving Efficiency and Speed in Process Development through Optimized Attribute Testing
	Slide 10: Use of prior knowledge for stability prediction can take stability off the critical path for product development
	Slide 11: Standardized approach for in-use stability assessment 
	Slide 12: Automation is another key enabler for efficiency and consistency in development workflows
	Slide 13
	Slide 14: Offline capabilities have proven to  be key enablers for speed to clinic and speed to market
	Slide 15: Agility is the best antidote to uncertainty
	Slide 16: Acknowledgements

