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Introduction

Medical device packaging isn't just about encasing a product - it's an intricate
balance of design, sterile barrier defense, sustainability, and regulatory adherence.
This white paper expands on the nuances of creating a robust medical device
packaging strategy, emphasizing its purpose in safeguarding products, facilitating
ease-of-use, and adhering to evolving standards. Central to this is the critical role of
the sterile barrier system, serving as the first line of defense against contaminants

and pathogens.

The following is a comprehensive overview of medical device packaging and
includes detailed breakout sections on:

e Packaging Design and Purpose

e The Significance of Sterile Barriers in Packaging Design

e Sterile Barrier Testing Methodologies

e A Deeper Dive into Medical Packaging Standards and Emerging Trends
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Packaging Design and Purpose

The foundational purpose of your packaging goes beyond aesthetics; it serves
as the cornerstone of a well-conceived design strategy. The objective is to strike
a balanced equilibrium among four critical variables: material protection, user-
friendliness, cost-efficiency, and environmental sustainability.

By conducting a rigorous analysis of the specific needs and functional demands of
your device, you can architect a packaging design that is tailor-made and achieves
unparalleled safety, regulatory compliance, and market efficiency.

Key considerations:

e Device dimensions, composition, and weight

e Regulatory and geographic compliance (FDA, EU MDR, ISO)

e Compatibility with evolving sterilization methods (EtO, Gamma etc.)
e Environmental conditions (temperature, humidity, sustainability)

e Recyclability and packaging material sourcing

e Logistics, distribution, labeling protocols, and traceability (UDI compliance)

The Significance of Sterile Barriers in Packaging Design

The sterile barrier system is the most critical component in your medical device’s
packaging architecture. It protects the device’s sterility during transport, storage,
and handling. Packaging typically comprises multiple layers: primary (direct
contact), secondary (mechanical protection), and tertiary (bulk shipping).

Key strategies to protect the sterile barrier:

e Use abrasion-resistant or puncture-resistant materials
* Incorporate cushioning and shock-absorbing designs

e Use smart packaging (e.g., RFID/NFC) for traceability and environmental
condition monitoring

Validation testing must simulate external/internal stresses to verify the sterile
barrier’s integrity. ISO 11607-1:2019 requires validation of sterile barrier systems
and outlines how to identify vulnerabilities that may compromise sterility.
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Sterile Barrier Testing Methodologies
(with Updated Guidance)

e ASTM F1886: Visual inspection for seal defects and pinholes.

e ASTM F88: Measures seal peel strength for flexible and rigid-flexible
interfaces.

e ASTM F1929: Dye penetration test for porous packaging (updated defect
detection thresholds).

e ASTM F2096: Bubble emission test with guidance for microscopic defect
imaging.

A Deeper Dive into Medical Packaging Standards
and Emerging Trends

Global medical packaging must adhere to a growing network of compliance
standards.

Core Standards:

* I1SO 11607-1:2019: Requirements for materials and sterile barrier systems.
Recent enforcement emphasizes risk management integration (aligned with
ISO 14971), real-time aging, and usability testing.

* ISO 11607-2:2019: Focused on packaging validation processes.

Other Influential Standards:

* FDA Guidance: Emphasizes usability, labeling traceability (UDI), and robust
validation documentation.

e EU MDR (2017/745): Requires lifecycle documentation, sustainability
considerations, and ongoing post-market surveillance.

e |ISTA Standards: Ensure transit and distribution protection using real-world
environmental simulations.

e ASTM Standards: Developed by ASTM International, these technical
standards guide materials testing, packaging integrity, and performance
evaluation. Commonly used in sterile barrier validation, ASTM standards
such as F88 (seal strength), F1886 (visual inspection), F1929 (dye
penetration), and F2096 (bubble emission) are globally recognized. They
define consistent methods for testing sterile barrier integrity and provide
regulators and manufacturers with repeatable, evidence-based validation
processes essential for compliance and risk mitigation.
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Emerging Regulatory Trends:

e Regulatory agencies are more frequently requiring real-time aging studies
in verification of accelerated aging data.

* There's increasing adoption of X-ray and NO, sterilization, requiring new
material compatibility assessments.

e Sustainability mandates (e.g., EU Packaging Waste Regulation) are pushing
for recyclable, bio-based, or reduced-waste sterile packaging.

Conclusion:
Leading with Innovation and Compliance

As sterile barrier standards continue to evolve, so must packaging strategies.
Industry professionals need to integrate the latest ISO and ASTM standards,
anticipate supply chain challenges, and adopt sustainable, next-generation materials
to maintain compliance. Aligning your packaging systems with international
standards and emerging technologies enhances patient safety, minimizes product
risk, and accelerates time to market.

Life Science Outsourcing delivers compliant, sustainable, and efficient packaging
solutions in accordance with FDA, ISO, ISTA, ASTM, and EU MDR requirements.
Our services include real-time and accelerated aging, distribution simulation, and
package integrity testing.

To ensure your medical device packaging is fully compliant and future-ready, contact
us at info@Iso-inc.com.
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Life Science Outsourcing is a performance-driven Contract Manufacturing Organization. Our

unique model leverages in house end-to-end solutions and service offerings, coupled with deep
regulatory knowledge. This allows us to provide the agility and flexibility that customers need to
accelerate their go to market launches, while streamlining their supply chain and mitigating risk.

Our core services include: assembly, packaging, medical package testing, sterilization, reagent
packaging & design, thermoforming, and resorbables.

Need Assistance?

Life Science Outsourcing is an ISTA-certified packaging test lab (ID ST-2339), delivers
comprehensive packaging solutions that adhere to regulatory standards and endure the demands
of shipping and distribution. Our testing services include Package Validation Testing, Distribution
Simulation Testing, Accelerated Aging & Realtime Aging, among others. Aligned with ISO 11607-
1:2019, our services comply with FDA, ISO, EN, and CE Mark requirements. We offer detailed
evaluations, bespoke protocols, in-depth results,

and extensive final reports.

With over 25 years of experience and 1,800 clients served, our team is equipped to support your
medical packaging testing needs, including ISO 11607:201 compliance.
We aim to accelerate your growth through our expansive ecosystem of services.

Contact us at for expert assistance.
Visit our website for more information:
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830 Challenger Street 25 Centre Road CERTIFIED TESTING
Brea, CA 92821 Somersworth, NH 03878 LABORATORY



