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A quality product of any kind consistently 
meets the expectations of the user.

Pharmaceutical Quality
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A quality product of any kind consistently 
meets the expectations of the user.

Pharmaceutical Quality

Drugs are no different.
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Patients expect safe and effective 
medicine with every dose they take
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Pharmaceutical quality is

assuring every dose is safe and 
effective, free of contamination 
and defects
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It is what gives patients confidence 
in their next dose of medicine
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The Future of Pharmaceutical Quality

• Innovation in a Changing World

• Challenges and Opportunities

• The Importance of Advanced Manufacturing

• Regulatory Framework



Innovation in a Changing World
US FDA Center for Drug Evaluation and Research
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The New Normal
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A Vision of the Future

*Arden, N. Sarah, et al. "Industry 4.0 for Pharmaceutical Manufacturing: Preparing for the Smart Factories of the Future." Int J Pharm (2021): 120554.

https://www.sciencedirect.com/science/article/pii/S0378517321003598
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The Fourth Industrial Revolution in Pharma
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The Fourth Industrial Revolution in Pharma

Production Dashboard



Challenges and Opportunities.
US FDA Center for Drug Evaluation and Research
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The Three Pillars

Three pillars of a secure and 

robust supply chain are quality, 

diversification, and redundancy.

– 100-Day Report by 

The White House

https://www.whitehouse.gov/wp-content/uploads/2021/06/100-day-supply-chain-review-report.pdf
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Challenge: Transparency

FDA should lead the 

development of a framework to 

measure and provide 

transparency regarding a 

facility’s quality management 

maturity with engagement from 

industry, academia, and other 

stakeholders.

– 100-Day Report by 

The White House

https://www.whitehouse.gov/wp-content/uploads/2021/06/100-day-supply-chain-review-report.pdf
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Challenge: Innovation

Advanced manufacturing 

offers many advantages over 

traditional pharmaceutical 

manufacturing, including that, 

once implemented, it can be 

used far more cost-effectively 

than traditional manufacturing.

– 100-Day Report by 

The White House

https://www.whitehouse.gov/wp-content/uploads/2021/06/100-day-supply-chain-review-report.pdf
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Produce better quality medicine. Facilitates six-sigma operation, no more than 3.4 defects per 1M opportunities.

Re-shore drug manufacturing facilities. Helps domestic drug manufacturers compete in a global market. 

Develop drugs rapidly. Speeds the development of novel or patient-focused therapeutics.

Prevent drug shortages. Reduces today’s quality-related manufacturing issues causing 62% of drug shortages. 

Improve emergency preparedness. Provides more agility and flexibility to help pivot in a public health emergency.

Advanced manufacturing can improve manufacturing and ensure quality medicine is available.

Advanced Manufacturing Benefits 
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Strengthening Our Expertise



The Importance of Advanced 

Manufacturing
US FDA Center for Drug Evaluation and Research
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FDA’s Advanced Manufacturing Initiatives

Part of this workshop:

• Emerging Technology Program (ETP)

• Framework for Regulatory Advanced 
Manufacturing Evaluation (FRAME)

• Advanced Manufacturing Science & Research
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Continuous Direct Compression (CDC): 

a pharmaceutical manufacturing 

process that consists of dispensing 

materials, mixing them together, and 

compressing the blend to form tablets 

using integrated equipment with no 

breaks in the process.

Graduated from the Emerging 

Technology Program Fall 2021

Emerging Technology Program
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Getting Started
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AM Science & Research

3D Printing High resolution 

mass spectrometry

Continuous perfusion

Continuous direct 

compression

End-to-end continuous 

manufacturing
Continuous manufacturing 

of nanoparticles

Continuous 

bio-purification



In Closing 
US FDA Center for Drug Evaluation and Research
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Advancing Advanced Manufacturing 

Advanced manufacturing is providing quality drugs to patients 

with cystic fibrosis, HIV, breast cancer, leukemia, and asthma.

Developing a research program for advanced technologies. Funded >60 science and research projects.

Leading international regulators in harmonizing requirements. Spearheaded the ICH Q13 guideline.

Offering pre-submission support for applicants. Created the Emerging Technology Program.

Forming a regulatory framework for advanced manufacturing. Funded NASEM report on new tech. 

Coordinating science, regulatory, and policy activities. Collaborated between CDER and CBER.
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Let’s continue working together to 
use innovation to handle an ever-
changing world. 




