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26 CMC Strategy
A Critical Foundation for 
Biosimilars
John Geigert, PhD, BioPharmaceutical Quality Solutions

Biosimilars have finally arrived in the U.S. market with the recent U.S. FDA approvals of four 
biosimilars—a recombinant protein, a recombinant fusion protein and two monoclonal 
antibodies. This comes on top of more than a decade of European experience with 
biosimilars.

 InfoGraphic 

Biosimilars: A New Market for 
Biologics Firms
In 2010, the Patient Protection and Affordable Care Act went into effect. 
This law created a pathway for biosimilars in the United States. Now, 
innovator biologics manufacturers are testing the biosimilar waters. Some 
are even developing biosimilars of their own products.

Challenges for Biosimilar Sponsors 
Proving Comparability of Products Affected by 
Manufacturing Change
Michael VanDerWerf, Teva

Once a biosimilar sponsor has successfully presented their product to regulators and it has 
been approved as similar enough to the innovator product to enjoy the same labeling, 
how should that sponsor approach supporting post-approval manufacturing changes? Is 
the sponsor obligated to demonstrate biosimilarity to the innovator’s reference product 
again? Or does the approved biosimilar undertake its own lifecycle, only needing to prove 
comparability to itself?

36

Notes from the First PDA Biosimilar Conference 
Stephan Krause, PhD, AstraZeneca Biologics, and Emanuela Lacana, PhD, CDER, FDA

The development of biosimilar products is complex, and regulatory approval remains challenging. In response to the 
industry’s need for current and reliable information on this rapidly growing area of pharmaceutical manufacturing, PDA 
offered the 2016 PDA Biosimilars Conference last June. Cosponsored with the Product Quality Research Institute (PQRI), 
the conference drew a sizable crowd of attendees interested in advancing their knowledge of biosimilar development. 
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26
Changing Currents
What Water Treatment Advancements 
Mean for Pharma 
Mike Henley, Ultrapure

Pharmaceutical water is key to the production of pharmaceutical drug products, many of 
which require high-purity water. This is water purified according to guidelines as defined 
by the USP or other pharmacopeias. 

 InfoGraphic 

Know Your High-Purity Water 
System
There are many types of high-purity water systems used within the pharma industry. This 
issue’s PDA Letter InfoGraphic offers a primer for some of the most commonly seen or 
referenced.

The New Annex 16 – Eight Questions for 
Rainer Gnibl
Sabine Paris, PhD, Maas & Peither AG

Maas & Peither editor Sabine Paris, PhD, interviews German GMP Inspector Rainer Gnibl, 
PhD, on the Annex 16 revision, “Certification by a Qualified Person and Batch Release,” that 
became effective last year. Excerpted from the April 21, 2016 issue of the Maas & Peither 
cGMP newsletter.
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26

Reaching for Next Gen Biopharma 
Manufacturing
Rebecca Stauffer, PDA

Robotic arms. Gloveless isolators. Manufacturing pods. Process modeling. Big data. 
Automation. Welcome to the future—or “next generation”—of pharmaceutical 
manufacturing, “Industry 4.0.” Pharmaceutical manufacturing is on the precipice of a 
paradigm change, particularly when it comes to biologic products.

 InfoGraphic 

An Inside Look at Industry 4.0
The terms ”Industry 4.0” and”Industrial Internet of Things” keep 
getting bandied around. But what do they mean?

Leveraging Video to Improve Operations 
If a Picture is Worth a Thousand Words, What is a 
Video Worth?
Colleen Walson-Billin, Amgen

According to YouTube, they have over a billion users, almost one-third of all people on 
the Internet, and, every day, people watch hundreds of millions of hours of YouTube 
videos, generating billions of views. It’s also been reported that videos increase people’s 
understanding by 74%. If a video is worth a thousand words, a video is worth 1.8 
million words per minute.

30

2017 PDA Annual 
Meeting

Show Issue 
This year’s Annual Meeting takes place in Anaheim, Calif. and will offer in-depth 
presentations on the next wave of manufacturing innovation. Throughout this issue 
are a number of articles highlighting talks, courses, and other events at this signature 
PDA meeting.
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26 Viral Safety Approaches for Advanced 
Therapy Medicinal Products 
Thomas R. Kreil, Global Pathogen Safety, Shire

The availability of plasma-derived medicinal products—one of the earliest achievements 
of medical biotechnology—has enabled great progress in the treatment of specialized 
conditions such as hemophilia and immune deficiencies. Yet early on, the biologic 
materials used to develop these products were also found to be vulnerable to infectious 
disease agents. 

 InfoGraphic 

GMP Cycle for an Autologous Cell 
Therapy
This issue’s infographic offers a general look at how an autologous cell therapy is 
manufactured under GMP conditions.

How to Get Your 
ATMP From the 
Lab to the Market
Andy Fry, Team Consulting

What is actually involved in taking an 
advanced therapy medicinal product 
(ATMP) from a brilliant idea in the lab 
to a successful product on the market? 
Is it similar to the development of a 
combination product? Or a monoclonal 
antibody? Just how difficult can it be? The 
level of activity surrounding ATMPs has 
been increasing, with some remarkable 
therapeutic opportunities currently being 
explored. 
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2nd PDA Europe Annual Meeting
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API and Drug Product
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2nd PDA Europe 
Annual Meeting

Show Issue
This year’s  PDA Europe Annual Meeting once again takes place in the city of Berlin, June 13–14. 
Throughout this issue are a number of articles highlighting talks, courses, and other events at 
this new signature PDA meeting. For a preview of the exciting sessions offered at this meeting, 
look for articles with this banner at the top of the page.

Cover Art by Karol Keane, photo courtesy of Metall + Plastic

26
Lower the H202 Concentrations in Your 
Isolator with One Easy Upgrade
Stefan Kleinmann, PhD, and Matthias Scheu, METALL+PLASTIC, Roland Schuhwerk, and Volker Baur, Cilag AG

In recent years, the number of protein-based biologic drug products has grown. Parallel to this, 
the use of filling line isolators in biopharmaceutical manufacturing plants has increased. Some 
of these products are extremely sensitive to oxidation. The majority of aseptic manufacturing 
isolators are decontaminated with H2O2, so potential oxidation of these sensitive products has 
become a concern. 

Pharma Has its Head in the Cloud 
Big Data is Leading Pharma Manufacturing to Greater Maturity
Toni Manzano, bigfinite

Today, huge amounts of information are continuously being generated and stored in many 
different systems: external and internal hard drives, virtual disks, network storage systems, 
pen drives, e-drives, etc. In addition, social networks, multimedia platforms, and Internet 
of Things (IoT) technology contribute increasingly greater  bytes of data. In fact, 2016 saw 
about 2.5 trillion (2.5×1018) bytes of data created each month. This enormous amount of 
electronic information, commonly referred to as “big data,” is directly related to two factors: 
1) the ease in which data can be stored, and 2) the ability to connect to the internet.

34

32

The Future of Medicine

Drug manufacturing is becoming increasingly patient-centric. Thanks to wearable devices 
and cloud technology, data from the drug/device provides more accurate information 
about possible issues with the product.

 InfoGraphic 

https://www.pda.org/global-event-calendar/event-detail/2nd-pda-europe-annual-meeting
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30Putting the Pieces Together
Are the Components in Your Prefilled 
Syringes Compatible?
Wendy Saffell-Clemmer, Baxter Healthcare

Prefilled syringes offer potential cost savings for high-value, complex, 
biologic products because minimal overfill volume is needed in the 
primary container as compared to vials. While a prefilled syringe 
offers many advantages for biologic products, manufacturers must 
carefully evaluate the potential impact of a prefilled syringe on 
product quality by conducting laboratory studies prior to selecting 
the final components. In particular, assessing the impact of silicone 
oil and tungsten residues is crucial. 

 InfoGraphic 

A Sampling of Glass Defects
Glass is the predominant container used within our industry. That’s why it’s 
important to identify glass defects. This infographic illustrates a sampling of 
defects pulled from PDA Technical Report No. 43 (Revised 2013): Identification 
and Classification of Nonconformities in Molded and Tubular Glass Containers for 
Pharmaceutical Manufacturing: Covering Ampoules, Bottles, Cartridges, Syringes, 
and Vials.

How to Use QbD to Select Packaging 
Components
Nrupa Patel, Teligent Pharma Inc., and Sandip Patel, Navinta LLC

The development of a safe and effective drug product requires not only high quality 
ingredients but also careful selection of appropriate primary packaging components as 
these come directly into contact with the drug product. Interaction between primary 
packaging components and the drug product may result in failure to meet the quality 
target product profile (QTPP). This can be avoided by relying on a Quality by Design (QbD) 
approach.

38

34
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32

PDA’s 4th Metrics Conference: 
Measuring the State of Quality Metrics 
Stephanie Gaulding, DPS Engineering

The 2017 PDA Quality Metrics and Quality Culture Conference offered an overview of 
FDA’s recently revised quality metrics guidance and discussion. This summary of the two-
day meeting showcases some of the highlights.

 InfoGraphic 

Grounded by Post-Approval 
Changes
Post-approval changes (PAC) present one of the biggest challenges for our 
industry. Long approval timelines and lack of collaboration hinder innovation. But 
how does this impact the industry?

U.S., UK Regulators Share Passion for 
Quality Culture 
Rebecca Stauffer, PDA

Find out what the FDA’ s Jeffrey Baker and MHRA’s David Churchward had to say about 
quality culture at PDA’s February metrics conference.

Industry Expert Weighs in on Quality Metrics 
Rebecca Stauffer, PDA

The PDA Letter talks to Regulatory Compliance Associates’ Susan Schniepp about the FDA’s quality metrics 
initiative.

36

2017 PDA/FDA Joint Regulatory Conference

PDA/FDA JRC Show Issue 
This year’s PDA/FDA Joint Regulatory Conference in Washington, D.C., features a slate of sessions covering product 
quality in an era of innovation. For a preview of these sessions, look for articles with this banner at the top of the page.

40
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26

 InfoGraphic 

A Case Study 
in Biofilm 
Contamination
Biofilm control is critical to any 
manufacturing operation. But what can 
go wrong when a company installs an 
ambient WFI subloop on a continuously 
recirculating hot WFI loop?

Why the Surface is Critical to Disinfectant 
Testing
Jim Polarine, Jr., and David Shields, STERIS

Factoring in surfaces is important when conducting disinfection testing, particularly as 
regulators look more closely at disinfection validation.

12th Annual PDA Global Conference on Pharmaceutical Microbiology

Show Issue 
How can today’s microbiologists solve the latest pressing challenges in microbial control? By achieving a culture of collaboration. 
In this spirit, look for articles previewing sessions of this year’s microbiology conference with this banner at the top of the page.

30

Company Sees Success With 
Automated Endotoxin Testing
Scott Kaszuba, Pfizer

Find out what happened when a QC microbiology lab 
sought to automate LAL testing.

34
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28 Prefilled Syringe Manufacturing 
Moves Away from Hands-On Approach
J. Martin Bultmann, AbbVie

Due to the requirements of high throughput, time-consuming manual operations have 
already been replaced by automation. But is this status quo still sufficient, or is greater 
flexibility required?

 InfoGraphic 

The Danger of Tungsten Leaching
When tungsten pins used in manufacturing prefilled syringes are heated to very high 
temperatures, the tungstate can leach onto the drug product. Find out why this is 
dangerous and how it can be prevented.

36

Five Keys to Manufacturing Success  
R. J. Filannino, Alice Redmond, and Richard Tree, Commissioning Agents

Commercializing GMP products requires tremendous organizational learning. This conflicts with the regulatory 
and business drivers that force product development down a fast-paced, restrictive path. Knowledge transfer is 
rarely a priority. Short-term motivators end up taking precedence over long-term organizational development. 

32

The Universe of Pre-filled Syringes and Injection Devices

Check out the latest advancements in prefilled syringes at the Universe of Pre-filled Syringes 
and Injection Devices in Vienna. For a preview of the sessions and exhibits at the meeting, 
look for articles with this banner at the top of the page.

https://www.pda.org/global-event-calendar/event-detail/the-universe-of-pre-filled-syringes-and-injection-devices
https://www.pda.org/global-event-calendar/event-detail/the-universe-of-pre-filled-syringes-and-injection-devices


PDA Global Headquarters

4350 East West Hwy., Suite 600 
Bethesda, MD 20814 USA 

Tel: +1 (301) 656-5900 
Fax: +1 (301) 986-0296 

info@pda.org 
www.pda.org

PDA Europe — Am Borsigturm 60

Am Borsigturm 60 
13507 Berlin, Germany 
Tel: 49 30 4365508-0 

Fax: +49 30 4365508-66 
info-europe@pda.org

PDA Training & Research 
Institute

4350 East West Hwy., Suite 600 
Bethesda, MD 20814 USA 

Tel: +1 (301) 656-5900 
Fax: +1 (240) 482-1659 

info-tri@pda.org

Volume LIII • Issue 9� www.pda.org/pdaletter

Executive Staff 

Richard Johnson 
President & CEO
David Talmage  
Sr. VP, Education
Rich Levy, PhD 
Sr. VP, Scientific & Regulatory 
Affairs
Jennifer Bell 
VP, Finance
Debbie Goldstein 
VP, Marketing
David Hall 
VP, Sales
Falk Klar, PhD 
VP, PDA Europe
Molly Moir 
VP, Programs & Meetings

PDA Board of Directors 

Officers 
Chair | Martin VanTrieste , RPh
Chair-Elect | Rebecca Devine, PhD 
Regulatory Consultant
Treasurer | Michael Sadowski 
Baxter Healthcare
Secretary | Jette Christensen, PhD 
Novo Nordisk
Imm. Past Chair | Hal Baseman 
ValSource

Directors 
Masahiro Akimoto 
Otsuka Pharmaceutical Factory, Inc.
Barbara M. Allen, PhD 
Eli Lilly
Deborah M. Autor 
Mylan
Joyce Bloomfield
Ursula Busse, PhD 
Novartis
Veronique Davoust 
Pfizer
Ghada Haddad 
Merck
Emma Ramnarine 
Genentech/Roche
Stephan Rönninger, PhD 
Amgen
Anil Sawant, PhD 
Merck & Co./Merck Sharp & Dohme
Susan Schniepp 
Regulatory Compliance Associates
Melissa Seymour 
Biogen

PDA Letter Staff
Senior Director of Publishing 

Walter Morris 
(301) 656-5900, ext. 148 

morris@pda.org

Managing Editor
Rebecca Stauffer 
stauffer@pda.org

Graphic Designer
Katja Yount 

yount@pda.org

PDA Letter Editorial 
Committee

Sharon Ayd 
Regulatory Compliance 

Associates
Claire Briglia 

MilliporeSigma 
Maria Brown 

Celgene
Winston Brown 
Phillips-Medsize

Christine Bui 
Portola Pharmaceuticals

Robert Darius 
Michael De Felippis, PhD 

Eli Lilly 
Valeria Frigerio-Regazzoni 

Merck
Mirko Gabriele 

Patheon
Chris Hanff 

Mallinckrodt Pharmaceuticals
Maik Jornitz 

G-Con
Stephan Krause, PhD 
AstraZeneca Biologics 

Robert Lechich 
Pfizer

Mina Mitry 
Marcyrl Pharma 

Praveen Prasanna, PhD 
Shire

Lan Zhang 
Sanofi

Ilana Zigelman 
Pure Med Consulting

Advertising Sales

VP of Sales
Dave Hall 

(301) 656-5900 ext. 160 
hall@pda.org

The PDA Letter is published 10 times per year, exclusively for PDA members.

Articles published in the PDA Letter do not represent the official positions 
of PDA, Inc., but are the opinions of the authors submitting the articles. 

Subscriptions are not available.

Articles in the PDA Letter may be reproduced with permission— 
contact the PDA Letter Managing Editor for details. © PDA 2017

Articles published in the PDA Letter do not represent the official 
positions of PDA, Inc., but are the opinions of the authors 
submitting the articles. 

Departments

News & Notes

8 FDA Delays Quality Metrics Portal
8 PDA Publishes PtC on Aging Facilities

People

10 Volunteer Spotlight | Yves Mayeresse 
12 Chapter Update | Ireland Chapter Provides Once in a Lifetime Trip
14 Tools for Success | The Top Three Things Holding You Back From a Promotion
15 Photostream | 2017 PDA/FDA Biosimilars Conference
16 Eye on Education | Course Sheds Light on Prefilled Manufacturing

Science

18 Science Snapshot | A Handy Guide to Preventing Contamination; 
Journal Top10: PDA Papers on Particulates and PACs and PQRI Papers on Extractables 
Popular Reads

19 Technology Column | One Company’s Approach to Rapid Micro Methods
23 Two Views on Packaging from Prefilled Exhibitors

Regulatory

39 Regulatory Snapshot | Gain Proficiency in Quality Risk Management
42 PQS: An Effective Lever for Managing PACs
43 Industry Awaits Annex 1 Revision
44 New Realities for Prefilled Syringes

Voices of PDA

46 Voices of the Board | Building on the Principles of TR-54

Digital Exclusives

>	 On the Issue | Flexibility by Design 
NNE’s Alex Severin discusses how to design for flexible engineering at the 2nd PDA Europe Annual 
Meeting in Berlin

>	 The QC Lab of the Future
Find out what happened when a biologics manufacturer upgraded its laboratory asset management 
system

pda.org/letter

https://www.pda.org/pda-letter-portal/archives/full-article/the-qc-lab-of-the-future
https://www.pda.org/pda-letter-portal/multimedia/videos
pda.org/letter


November/December 2017

Cover Art Illustrated by Karol Keane

 InfoGraphic 

Isolator Surfaces and Contamination Risks 
to Personnel
GMP Cleaning Requirements for Nonproduct Contact 
Surfaces
Richard Denk, SKAN AG, et al. 

When it comes to protection of cleanroom personnel and product, the possibility for 
contamination both within and on the exterior of an isolator exists.

36

AIDC is a Sign of Things to Come
Part I: What is AIDC and How Will it Impact Pharma 
Manufacturing?
Napoleon Monroe, New Directions Consulting

In 1974, a pack of Wrigley’s chewing gum became the first retail item to be scanned with 
a Universal Product Code (UPC). IBM and the retail industry led the development and 
implementation of the UPC, but the healthcare industry did not embrace standardized bar 
coding. 

42

28



PDA Global Headquarters

4350 East West Hwy., Suite 600 
Bethesda, MD 20814 USA 

Tel: +1 (301) 656-5900 
Fax: +1 (301) 986-0296 

info@pda.org 
www.pda.org

PDA Europe — Am Borsigturm 60

Am Borsigturm 60 
13507 Berlin, Germany 
Tel: 49 30 4365508-0 

Fax: +49 30 4365508-66 
info-europe@pda.org

PDA Training & Research 
Institute

4350 East West Hwy., Suite 600 
Bethesda, MD 20814 USA 

Tel: +1 (301) 656-5900 
Fax: +1 (240) 482-1659 

info-tri@pda.org

Volume LIII • Issue 10� www.pda.org/pdaletter

Executive Staff 

Richard Johnson 
President & CEO
David Talmage  
Sr. VP, Education
Rich Levy, PhD 
Sr. VP, Scientific & Regulatory 
Affairs
Jennifer Bell 
VP, Finance
Debbie Goldstein 
VP, Marketing
David Hall 
VP, Sales
Falk Klar, PhD 
VP, PDA Europe
Molly Moir 
VP, Programs & Meetings

PDA Board of Directors 

Officers 
Chair | Martin VanTrieste , RPh
Chair-Elect | Rebecca Devine, PhD 
Regulatory Consultant
Treasurer | Michael Sadowski 
Baxter Healthcare
Secretary | Jette Christensen, PhD 
Novo Nordisk
Imm. Past Chair | Hal Baseman 
ValSource

Directors 
Masahiro Akimoto 
Otsuka Pharmaceutical Factory, Inc.
Barbara M. Allen, PhD 
Eli Lilly
Deborah M. Autor 
Mylan
Joyce Bloomfield
Ursula Busse, PhD 
Novartis
Veronique Davoust 
Pfizer
Ghada Haddad 
Merck
Emma Ramnarine 
Genentech/Roche
Stephan Rönninger, PhD 
Amgen
Anil Sawant, PhD 
Merck & Co./Merck Sharp & Dohme
Susan Schniepp 
Regulatory Compliance Associates
Melissa Seymour 
Biogen

PDA Letter Staff
Senior Director of Publishing 

Walter Morris 
(301) 656-5900, ext. 148 

morris@pda.org

Managing Editor
Rebecca Stauffer 
stauffer@pda.org

Graphic Designer
Katja Yount 

yount@pda.org

PDA Letter Editorial 
Committee

Sharon Ayd 
Regulatory Compliance 

Associates
Claire Briglia 

MilliporeSigma 
Maria Brown 

Celgene
Winston Brown 
Phillips-Medsize

Christine Bui 
Portola Pharmaceuticals

Robert Darius 
Michael De Felippis, PhD 

Eli Lilly 
Valeria Frigerio-Regazzoni 

Merck
Mirko Gabriele 

Patheon
Chris Hanff 

Mallinckrodt Pharmaceuticals
Maik Jornitz 

G-Con
Stephan Krause, PhD 
AstraZeneca Biologics 

Robert Lechich 
Pfizer

Mina Mitry 
Marcyrl Pharma 

Praveen Prasanna, PhD 
Shire

Lan Zhang 
Sanofi

Ilana Zigelman 
Pure Med Consulting

Advertising Sales

VP of Sales
Dave Hall 

(301) 656-5900 ext. 160 
hall@pda.org

The PDA Letter is published 10 times per year, exclusively for PDA members.

Articles published in the PDA Letter do not represent the official positions 
of PDA, Inc., but are the opinions of the authors submitting the articles. 

Subscriptions are not available.

Articles in the PDA Letter may be reproduced with permission— 
contact the PDA Letter Managing Editor for details. © PDA 2017

Articles published in the PDA Letter do not represent the official 
positions of PDA, Inc., but are the opinions of the authors 
submitting the articles. 

Departments

News & Notes

10 Joint Statement from PDA and ISPE
10 PDA in the News
11 MHRA Inspector Covers Reasons for Annex 1 Update

People

12 Volunteer Spotlight | Lain-Tze Lee
14 Chapter Update | Record Scholarships Awarded at NE Chapter Dinner
15 Networking Lights Up PDA/FDA JRC Exhibit Hall
15 PDA on the Move
16 Photostream | PDA/FDA Joint Regulatory Conference; PAC iAM Workshop

Science

22 Science Snapshot | IG Corner: Potency Assays, Aging Facilities Prove Twin Challenges 
for Vaccine Manufacturers;  
Journal Preview: Latest Research on Packaging, Validation and Microbiology Available 
in PDA Journal

23 Technology Column| Worst-Case Analysis of Cell Growth in SUS
26 PDA Staff Gown Up for Site Visit at Pilot Plant

Regulatory

44 Regulatory Snapshot | IG Corner: Pharmacopeial Interest Group Strives to Meet Mission
46 PDA Comments | CFDA Encouraged to Review PDA Docs
48 PDA and IFPMA Foster Discussion on PAC
52 Regulatory Briefs
54 A Risk Assessment is an Opportunity Assessment

Voices of PDA

58 Voices of the Board | 2017: A Fast-Paced Year for PDA

Digital Exclusives

>	 On the Issue | Next Generation Manufacturing 
Amgen’s Arleen Paulino discusses next generation manufacturing at the company’s facility in 
Singapore at the 2017 PDA/FDA Joint Regulatory Conference.

pda.org/letter

https://www.pda.org/pda-letter-portal/multimedia/videos

	Pages from january-2017.pdf
	Pages from february-2017.pdf
	Pages from march-2017.pdf
	Pages from april-2017.pdf
	Pages from may-2017.pdf
	Pages from june-2017.pdf
	Pages from july-august-2017.pdf
	Pages from september-2017.pdf
	Pages from october-2017.pdf
	Pages from november-december-2017.pdf



