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applications cells are the therapeutic product and a pa-
tient exposure estimation for leachables must consider 
both the liquid phase and the therapeutic cells. 

We tested forty-five commonly found E&Ls and process-
ing aids in a high-throughput screening cell-painting 
assay using a U2OS human cell line. Results showed 
that most compounds did not create a response in the > 
550 cell features analyzed. Only three candidates were 
found to show an effect in this assay, including the an-
tioxidant degradant bDtBPP, known to be detrimental to 
cell growth. Further, a concept is developed that allows 
to model process equipment-related leachables (PERLs) 
in a CGT production environment.

 10:05 Morning Coffee & Networking Break

 10:35 Clearance of Extractables and Leachables 
Using Ultrafiltration and Diafiltration (UF/DF)—
Preliminary Results and a Path Forward

Ping Wang, Director, Johnson & Johnson

Abstract Coming Soon

Spotlight on Transdermal  
Risk Assessment

  11:15 Extractables and Leachables Assessments  
for Transdermal Patches

Michael A. Ruberto, Founder & Principal, 
Material Needs Consulting, LLC

Transdermal patches can be complex systems 
consisting of films constructed from various types of 
polymers. The pouches that are used to package and 

protect these patches often have a similar multilaminate 
construction that are bound together with tie layers or 
adhesives. The unique characteristics of transdermal 
patches can pose challenges when evaluating the 
leachables risk given all of the potential sources of 
leachables. Ensuring that the multilaminate pouches 
are compliant with USP <661.1> and <661.2> can also 
be an issue. The use of a transdermal patch is different 
compared to many other types of drug products and/or 
their delivery systems, since the transdermal patches are 
typically worn on the body for several hours or even days. 
They can see various temperatures conditions and even 
be worn during exercising where they can be extracted 
by sweat under elevated temperatures. Designing a 
leachables testing study plan that takes this type of 
an application into account is essential to meet FDA 
expectations. Handling change controls from vendors of 
the transdermal systems materials of construction also 
poses challenges. In general, the FDA expectations for an 
appropriate extractables and leachables risk assessment 
for transdermal patches can vary depending on the type 
of patch, its materials of construction, typical use, and 
packaging. They are considered to be higher risk drug 
products, but best practices for their testing have not 

Monday, April 17, 2023

 7:15 Complimentary Breakfast

 8:00 Chairperson Michael Eakins’  
Welcome & Opening Remarks 
 
 

Regulatory Spotlight

 8:05 How to Implement USP <665> Requirements 
Before 2026

Marine Lepoutre, Global Subject Matter 
Expert for GSK Vaccines; Etienne Michel, 
Global Quality Expert for GSK Vaccines

The goal will be to present a lifecycle approach of our 
existing suite of single-use systems, based on leach-
able risk, to ensure compliance with the changes to 
USP <665>, expected in 2026. Important topics covered 
will be:

•  Management of existing items, lifecycle and  
retrospective approach

• Management of new items created between 2021  
and 2026

• Ensure full compliance for items after 2026
• The Chinese Pharmacopeia

 8:45 Semiquantitative Sensitization  
Safety Assessment of Extractables  
and Leachables Associated with  
Parenteral Pharmaceutical Products

Richard Hutchinson, Global Group Leader, 
Nonclinical Safety/CMC Support Group, 
Janssen Pharmaceutical

Abstract Coming Soon

Hot Topic: E&L Assessment in Cell  
and Gene Therapies

 9:25 Extractables and Leachables from Single-Use 
Systems and Their Assessment in Cell and Gene 
Therapy Applications

Roberto Menzel, Laboratory Supervisor, E&L, 
Sartorius Stedim Biotech. Co-authors Ina Pahl, 
Dana Budde and Armin Hauk, Sartorius  
Stedim Biotech

The differences between cell and gene therapies 
(CGT) and traditional biopharmaceutical products create 
new challenges for extractables and leachables (E&L) 
assessments. These issues are particularly important 
considering the increasing reliance on single-use sys-
tems (SUS). While SUS extractables data can serve as a 
basis for assessing CGT applications, there are signifi-
cant opportunities to improve assessment tools for ex-
posure estimation and toxicological evaluation. In CGT 
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yet been developed by the Product Quality Research 
Institute (PQRI). This presentation will focus on actual 
strategies that have proven to be successful in meeting 
the challenges described above for transdermal patches 
and their packaging systems.

 11:55 Complimentary Lunch

Regulatory Spotlight on Med Devices

 1:05 CHemical RISk Calculators (CHRIS): Regulatory 
Tools for Assessing Medical Device Leachables

David Saylor, Materials Scientist, US FDA

Physics-based mass transport models are tools that 
can provide more clinically relevant exposure esti-
mates for leachable substances in polymeric medi-
cal device components. However, there are inherent 

challenges with parameterization, validation, and im-
plementation of these models and the level of regulatory 
acceptance can be uncertain. Therefore, we have devel-
oped the CHemical RISk calculators (CHRIS), which are 
a collection of web-based applications intended to facil-
itate the widespread use of these models in regulatory 
submissions. This presentation will cover the following 
topics:

* Mass transport models for exposure estimation

* Types of regulatory tools and hierarchy of regulatory 
acceptance

* CHemical RISk calculators (CHRIS) case study

* Next steps: tools for extractables testing

 1:45 Insights into Practical Issues Associated with 
Extractables Testing of Medical Devices

Dennis Jenke, Founder & CSO,  
Triad Scientific Solutions

It is a well-known adage that “the devil is in the 
details.” As authoritative texts associated with the 
chemical characterization of medical devices gener-

ally present concepts and generalities and lack granular-
ity, sponsors seeking to design and implement extraction 
studies for medical devices occasionally struggle to es-
tablish critical experimental details that are scientifical-
ly sound, practical and regulatorily compliant. 

This presentation provides insights into several of these 
critical experimental details, addressing concepts that 
include:

• The “It all comes out at Once” Paradox
• Exhaustive Extractions as a Source of Kinetic  

Release Data
• Predicting Exhaustive Extractions with a Minimum 

Number of Extraction Steps
• A Rational (?) Approach to Quantitation and Managing 

the AET
• What exactly is a “Semi-polar” Solvent?

 2:25 Advantages of Multidetector Systems  
for Semi-quantitative Accuracy in  
Extractables & Leachables

Kevin Rowland, Director of R&D, RQM Plus

Abstract Coming Soon

 3:05 Afternoon Networking & Coffee Break

Spotlight on Computational Modelling  
for E&L Analysis

 3:35 Recommendations for the Practical Use of  
Open-Source Computational Models to Predict 
the Genotoxic and Carcinogenic Potential  
of E&L Compounds

Ron Brown, Risk Science Consortium, LLC

Computational models are often used to predict the 
genotoxic and carcinogenic potential of extractables 
and leachables in the absence of experimentally de-
rived data. The ICH M7 and ISO/TS 21726 documents 

recommend the use of a statistically based model and 
an expert rule-based system to predict the genotoxici-
ty and carcinogenicity of impurities in pharmaceuticals 
and extractables from medical device materials, respec-
tively. Although commercially available software is often 
used for this purpose, there are a number of open-source 
programs that predict the genotoxic and carcinogenic 
potential of extractables and leachables with a high de-
gree of accuracy. This talk will provide practical advice 
on how to use the open-source models to generate pre-
dictions of genotoxicity and carcinogenicity and how to 
interpret the model-derived results for the toxicological 
risk assessment of E&L compounds.

Critical Issues Roundtable

 4:15 Modelling Biocompatibility for Devices: 
Toxicological and Chemistry Perspectives— 
A Roundtable Discussion
Moderator: Michael Eakins, Eakins & Assoc.

Panelists:
• David Saylor, FDA
• Dennis Jenke, Triad Scientific Solutions
• Ron Brown, Risk Science Consortium
• Sherry Parker, SParker Consulting

Participants:

The Audience 
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testing for medical devices. A major revision of ISO 
10993-18 “Chemical characterization of medical device 
materials within a risk management process” was pub-
lished in the beginning of 2020 and an amendment was 
published in 2022. This presentation will focus on the 
recent updates on chemical characterization of medical 
devices. Several case studies related to recent regulato-
ry expectations on chemical characterization of medical 
devices will be discussed. 

Key points to covered include:
• Understand the analytical testing requirements per the 

ISO 10993-18 guidance
• Discuss the amendment published in 2022 regarding 

determination of the uncertainty factor (UF) for 
analytical evaluation threshold (AET) calculation

• Case studies related to recent regulatory expectations 
on the chemical characterization of medical devices 

 10:00 Morning Networking & Coffee Break

 10:30 Preparing for ISO 10993-17: New Requirements 
and Tools

Sherry Parker, President, SParker Toxicology 
Consulting, LLC

As the publishing of ISO 10993-17 is imminent, it will 
help to be prepared for the impact of the coming 
changes. The new revision is substantially changed 

from the last version, which is more than 20 years old. 
It has new requirements and will provide guidance for 
exposure dose estimation, use of toxicological thresh-
olds, and derivation and evaluation of Margins of Safety 
for medical device constituents. The proposed revision 
of ISO 10993-17 also has tools that will reduce the burden 
of toxicological risk assessment, including the applica-
tion of toxicological screening limit to prioritize chem-
icals for toxicological risk assessment, and estimation 
of exposure to extractable chemicals through assumed 
or actual release kinetics information for extractable 
chemicals. This new guidance will also serve to iden-
tify short-term vs. long term toxicological risks, and this 
will lead to more practical risk mitigation strategies. An 
overview of new requirements, recommendations, and 
tools will be presented to facilitate the conduct of tox-
icological risk assessment of medical devices. While 
the scope of the changes seems overwhelming, this talk 
will demystify and provide practical solutions and tips 
for preparing toxicological risk assessments to comply 
with the upcoming standard, and use of new tools and 
approaches to handle the often massive amount of medi-
cal device extractables data.

 5:00 Happy Hour Mixer

Join your colleagues in the hotel bar for informal net-
working. Complimentary appetizers provided.

Tuesday, April 18, 2023

 7:15 Complimentary Breakfast

Implementing ISO 10993 Standards  
for Med Devices

 8:00 Implications for the Biological Evaluation  
(and Regulatory Acceptance) of Design  
and/or Processing Changes to Commercialized 
Medical Devices

Nicole Soucy, Director, Global Toxicology  
& Biocompatibility, Boston Scientific

The ISO 10993 series of standards is intended to serve 
as the harmonized means for the biological evalua-
tion of medical devices, with a goal of determining if 

the device is safe for its intended use. These data inform 
regulatory decision-making on a global basis. Under the 
risk management framework defined by ISO 10993-1, any 
change to a commercialized device requires re-evalua-
tion. Currently, a fractured regulatory landscape exists 
which makes it very challenging for medical device 
manufacturers to ensure that the biological evaluation of 
these changes will be accepted on a global basis. This 
talk will focus on the scientific and regulatory aspects 
that should be considered when conducting a biological 
evaluation of changes to the design or processing of a 
commercialized medical device.

 8:40 Biological Risk Assessment in E&L Study Design
Sandi Schaible, Senior Director of Analytical 
Chemistry & Toxicology, WuXi AppTec

Regulatory bodies are looking for objective evidence 
of safety. Designing your studies should take into ac-
count the biological risk assessment process (ISO 

10993-1). This presentation will cover several key topics 
in this field, including:

• Importance of the Risk Assessment and overview of the 
process

• Key inputs for the Risk Assessment and how they relate 
to the E/L study

• Essential components of an E/L Study

 9:20 Case Studies and Regulatory Expectations  
in Chemical Characterization of Medical  
Devices per ISO 10993-18

Dujuan Lu, PhD, Manager/Global  
Leader-E&L, SGS Health Sciences

Chemical characterization per ISO 10993-18 guidance 
has become an important component of biocompatibility 
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This presentation will focus on case studies which high-
light some of these challenges from materials such as 
polyvinylchloride, polyurethane, ethylene-vinyl acetate, 
thermoplastic elastomers & fluorinated ethylene propyl-
ene with an emphasis on how the different plasticizers 
used can affect the extractable profile.

 1:35 Analytical Considerations Surrounding 
Extractables and Leachables Testing 
of Drug-Delivery Devices

Katie Grayson, Manager, EKG Labs,  
an Infinity Labs Company

Drug-delivery devices release a drug product over 
time into the human body. Depending on whether 
the product is intended to be submitted as a medi-

cal device or as a pharmaceutical drug product, the re-
quirements for extractable and leachable (E&L) testing 
may differ. E&L testing for medical devices is typically 
defined as chemical characterization of medical device 
materials per ISO 10993-18. An E&L study for pharma-
ceutical drug products typically follows USP <1663> and 
<1664> for extractables and leachables asso¬ciated with 
pharmaceutical packaging/delivery systems.

This presentation will overview E&L studies, compar-
ing and contrasting E&L requirements between pharma-
ceutical products and medical devices. Key elements 
re¬garding E&L study design of drug-delivery products 
will be discussed. Case studies on the E&L testing of 
drug-delivery products will be presented, including im-
plantable infusion pumps and prefilled syringes.

 2:10 A Review of Leachables Method Development 
and Validation—Getting it Right the First Time

Eric Hill, Senior Director of Chemistry 
Laboratories, Boston Analytical, & 
Will Parker, Director of Extractables & 
Leachables Laboratory, Boston Analytical 

The final goal of any extractables and leachables 
program is the determination of leachables in prod-
uct samples. This is typically achieved through anal-
ysis of product samples for leachables stored at both 
accelerated and shelf-life conditions. It is important 
that the methods employed for leachables analysis 

be appropriate to achieve this goal. A greater emphasis 
from regulators on method performance has been noted 
recently, with an eye on proper method validation. USP 
<1664> states plainly that “Validation of quantitative 
leachables methods should be accomplished according 
to industry accepted practices, criteria, and standards...” 
A focus of this presentation will be on the approach to 
leachables method validation, what is recommended or 
required in the industry, selecting appropriate method 
ranges, and discussion around treating leachables meth-
ods similar to impurities methods employed as part of 
quality control testing. Case studies will be presented to 
highlight these points, and inorganic leachables meth-

 11:10 Medical Device E&L: Latest Activities of  
ISO/0000TC 194/WG 14

Ted Heise, Vice President, Regulatory  
& Clinical Services, MED Institute 

After a relatively brief hiatus following publication of 
the revised ISO 10993-18 in 2020 and the amendment to 
Annex E on the uncertainty factor (UF) in 2021, TC 194/

WG 14 has resumed its work. Meeting twice in 2022, the 
WG agreed to begin work on aspects of chemical char-
acterization most in need of additional guidance. The 
potential projects were grouped into three work streams 
(WS) with the following objectives:

WS1:  Develop a standard extraction protocol for use 
in testing medical devices, specifying extraction 
solvent(s), extraction process, temperature/dura-
tion, and stoichiometry

WS2:  Develop guidance on 1) the criteria that are rec-
ognized as providing evidence of unacceptable 
device materials degradation in solvent compati-
bility testing; and 2) best practices in processing 
of extracts for analysis.

WS3:  Develop guidance on best practices for 1) es-
tablishing AET; 2) identification of reportable 
compounds; and 3) quantitation of reportable 
compounds.

This session will update attendees on the latest activi-
ties in these WSs, as well as other related activities in 
the medical device E&L space (e.g., progress of the OSEL 
round robin and progress on a draft guidance for quality 
in instrumental analysis in support of toxicological risk 
assessment).

 11:50 Complimentary Lunch

Sponsored by

 1:00 Overcoming Challenges Associated with 
E&L Testing of Flexible Plastic Formulations 
Used in Medical Devices & Pharmaceutical 
Manufacturing

Sam Albeke, LC Manager, Element

Flexible polymer formulations are instrumental for 
use as materials of construction in medical devices, 
single use components in manufacturer of drug sub-
stances and packaging of pharmaceuticals. Howev-

er, performing extractable and leachable (E&L) studies 
on these flexible test articles can be challenging. E&L 
analysis of flexible plastics commonly leads to a higher 
number of extractables detected compared to rigid plas-
tics due to the higher levels of additives and higher glass 
transition temperatures. There is an increased propensi-
ty for extractables to migrate from these softer plastics.
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ods will be highlighted to show what ways they should 
be treated differently than their organic counterparts. 
The goal of this presentation is to survey the available 
recommendations and experience gained through real 
studies to promote better method validation, while keep-
ing in mind the overall goals of a leachables study.

 2:45 Afternoon Break

 3:00 Manufacturing Equipment: Practical 
Applications of USP <1665>

James Scull, Scientific Director,  
Element Materials Technology

Abstract Coming Soon 

 3:35 Reporting Analytical Data for Regulatory 
Submissions: A CRO Perspective on 
Implementing the BP4NTA Study Reporting  
Tool in the Healthcare Industry

Gyorgy Vas, Business Technical Scientific 
Liaison, Intertek Pharmaceutical Services

Analytical data packages are an essential part of the 
CMC (Chemistry and Manufacturing Control) section of 
US FDA (United States Food and Drug Administration) 

NDA (new drug application) submissions for pharmaceu-
ticals and biologics. In many cases, the biocompatibility 
assessment for medical devices also requires analyti-
cal testing to be performed and reported. Based on the 
quality of the data presented, the regulatory review team 
makes an informed decision about the safety of the drug 
product or the medical device. If the submission is in-
complete or does not support the safety assessment of 
the product, additional data may be required, which of-
ten delays product approval. Study sponsors must decide 
between optimizing the amount and quality of the data 
in the filing packages to save costs upfront, which may 
delay the approval process versus taking the more con-
servative approach of providing detailed information, in-
vesting more upfront, and minimizing the risk of delays.

 4:10 Close of Program
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