Redefining
Stability Protocol
for Modern Sm
Molecule APIs

Stability studies have always been integral to small molecule Active Pharmaceutical Ingredient (API) development—but the rules
of the game have changed. What once worked for simpler molecules, predictable timelines, and localized supply chains is no
longer enough.

Today’s APls are more complex, development cycles are compressed, and regulatory expectations are global and increasingly
data-driven. In this environment, stability protocols cannot simply be expanded—they must be fundamentally reimagined to
remain relevant, predictive, and efficient.

At Aragen, we view stability not as a compliance checkbox, but as a strategic, science-led function that accelerates development,
builds regulatory confidence, and supports long-term lifecycle management.

Why Stability Studies Must Be Redefined

The complexity of contemporary APIs, combined with shorter development timelines, global supply considerations, and evolving
regulatory expectations, means traditional stability studies are no longer sufficient. To meet these challenges, it is critical to
understand how modern APIs differ from their predecessors and why conventional stability approaches may fall short.

Modern APIs Are More Complex

Contemporary small molecule APIs often involve complex synthetic routes, sensitive intermediates, and advanced solid-state
forms such as polymorphs, salts, and co-crystals. These characteristics increase susceptibility to degradation from heat, humidity,
light, and oxygen—risks that conventional stability models may not adequately capture.

Development Timelines Are Shorter

Accelerated clinical programs and fast-track regulatory pathways leave little room for lengthy, sequential stability studies.
Traditional real-time-heavy approaches can delay key decisions on formulation, packaging, and storage, slowing clinical progress
and market entry.

Global Supply Chains Demand Broader Coverage

APIs today are manufactured, stored, and distributed globally. Stability programs must support multiple climatic zones and
regional regulatory expectations. Rigid or region-specific stability designs often lead to redundant studies, increased costs, and
delayed global filings.

Regulatory Expectations Are Evolving

Regulators increasingly expect science-based justification, not just data generation. Stability studies must demonstrate
understanding of degradation pathways, impurity behavior, and long-term performance—not merely compliance with predefined
conditions.

Together, these factors make it clear: traditional stability approaches are no longer sufficient for modern small molecule
development.
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A Modern, Risk-Based Stability Framework

Stability studies at Aragen are designed to be predictive, flexible, and lifecycle oriented. Considerations are integrated from the
earliest stages of development, enabling informed decisions well before commercial scale.

The approach emphasizes:

+  Risk-based protocols tailored to molecular attributes and process characteristics

«  Earlystress and forced degradation studies to identify degradation pathways

«  Stability strategies aligned with development stage, manufacturing scale, and regulatory requirements

This ensures that stability data is both scientifically meaningful and development enabling.

Cutting-Edge Stability Science and Infrastructure

Stability programs combine scientific rigor with purpose-built infrastructure to generate reliable, development-enabling data.
Studies leverage mechanistic understanding of degradation pathways, predictive modeling, and stress testing to inform stability
strategies at every stage of development.

Our modern stability framework is supported by robust infrastructure, advanced analytics, and strong regulatory systems.

Purpose-Built Stability Infrastructure

We operate a dedicated, cGMP-compliant stability storage facility with walk-in stability rooms and 24/7 electronic security and
environmental monitoring.

Our capabilities include:

« 11 walk-in and reach-in stability chambers

«  Coverage of all ICH climatic zones

«  Long-term, intermediate, and accelerated conditions

«  Photostability and developmental stability studies

« 100,000 L total stability capacity, supporting programs from early development to commercial supply

Analytical methods are designed to detect and quantify impurities and degradation products, ensuring comprehensive under-
standing of stability risks. Trend analysis, forced degradation studies, and predictive modeling support informed shelf-life
decisions and help mitigate potential supply interruptions.

This integration of scientific approach and robust infrastructure ensures scalability, operational reliability, and regulatory compli-
ance.

Advanced Analytical and Digital Systems

Integrated analytical laboratories provide comprehensive stability testing using a wide range of industry-leading instrumentation.
Key strengths of our integrated analytical laboratory include:

o Stability-indicating method development

«  Degradation and impurity profiling

«  Trend analysis and shelf-life justification

All data is managed through 21 CFR Part 11-compliant electronic systems, maintained under cGMP conditions to ensure data
integrity, traceability, and audit readiness.

Regulatory Strength and Global Readiness

Regulatory compliance is embedded into every stability program, and we ensure that. Our facility is USFDA approved with zero
Form 483 observations, reflecting consistent adherence to high-quality standards.

Stability studies are designed according to ICH Q1A(R2) and region-specific requirements, enabling:

«  Seamless global regulatory submissions

+  Harmonized data packages across multiple markets

+  Reduced duplication of studies and faster approvals
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Stability Across the API Lifecycle

Stability requirements evolve throughout an API’s lifecycle. Our programs support:

«  Clinical and commercial supply

«  Post-approval changes and variations

«  Site transfers and scale-up activities

«  Shelf-life extensions and packaging optimization

At Aragen, we plan stability studies strategically from the outset, enabling our sponsors maintain flexibility and ensure long-term
supply reliability.

Why Aragen

Choosing the right partner for stability studies can make the difference between meeting timelines and missing opportunities. At
Aragen, we combine regulatory rigor with scientific depth to deliver stability programs that are robust, compliant, and tailored for
modern APl development.

«  USFDA-approved, cGMP-compliant facility with zero 483s

«  Comprehensive ICH climatic zone coverage

+  Large-scale stability capacity (100,000 L)

« Advanced analytical and stability-indicating expertise

«  Secure, Part 11-compliant digital systems

«  End-to-end stability support across the API lifecycle

Conclusion

Modern small molecule APIs demand stability strategies that go beyond traditional models. By redefining stability studies around
risk, prediction, and lifecycle thinking, sponsors can accelerate development, strengthen regulatory submissions, and ensure
reliable commercial supply.

At Aragen, we deliver science-driven stability programs that keep APIs stable, compliant, and market-ready across global supply
chains.

Redefine your approach to stability with Aragen—contact us today to maintain API quality, regulatory compliance, and
reliable supply.
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www.aragen.com

Aragen is a trusted R&D and manufacturing partner to the global life sciences industry. From concept to commercial, we transform your ideas into solutions for better health. We have
more than 20 years of experience providing a range of contract research, development and manufacturing services across the drug development continuum, with a focus on
early-stage discovery and development of new molecular entities (NMEs). Whether large pharma or biotech, an agrochemical or animal health company, we provide you global
resources and proven capabilities at every stage of the biopharma lifecycle, in small and large molecules. Our ability to offer end-to-end solutions or support standalone programs is
underpinned by an innovation mindset, enabling technologies, and a partnership approach to every engagement.

At Aragen, we recognize your work is vital, urgent and impacts lives. Our purpose, ‘In every molecule is the possibility for better health’ motivates us to drive the success of your
programs, so that we can together transform hope into health for millions of people around the world.

For more information, contact info@aragen.com
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