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Executive Summary

Lauren Orme of West Pharmaceutical Services discusses 

the regulatory considerations that need to be taken into 

account when designing combination products. She reviews 

the essential testing and standards required for both drug 

and device when establishing their shelf life and storage in a 

combined product.
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For more than half a century, combination products 
have opened up new and more effective treatment 
pathways by integrating drugs into complementary 
delivery platforms. The first combination products, 
such as antibiotic-loaded bone cements and drug-
eluting stents, emerged in the 1970s to lay the 
foundations for continued advances in materials 
engineering and drug delivery technology, which 
prompted significant market growth.1

Indeed, the global annual volume of prefilled syringes 
alone is estimated currently at around five billion 
units, with this sector of the market projected to be 
worth more than $35.7 billion by the end of 2031.2

Where the components of drug and device come 
together as combination products, whether co-
packaged or developed as a single entity, they can 
bring significant benefits to patients. This is particularly 
true in the face of rising chronic disease indications, 
with combination products either simplifying self-
administration or easing the treatment burden by 
enabling drugs to be delivered without the intervention 
of a medical professional, and often in a home setting.

Making these benefits a reality, however, requires 
manufacturers of combination products to consider 

and align a range of critical variables. A key area 
of consideration is storage and shelf life, given the 
fundamental requirement for a combination product 
to function safely, effectively and as intended 
when it reaches the point of use. The shelf life of a 
combination product can be influenced by various 
environmental factors including, but not limited to, 
temperature, humidity, light exposure and pressure. 
The evaluation of each environmental factor must 
then be considered during the combination product’s 
transportation, storage and use.

Therefore, establishing robust shelf-life and 
stability studies is crucial to the combination 
product development process and a fundamental 
requirement for regulatory submissions. Shelf-life 
requirements are defined by global consensus 
standards and country-specific regulations. In the 
case of sterile products, container closure integrity 
studies will also be required to show that packaging 
components fulfil their responsibility of maintaining 
a sterile barrier, and ensuring that the product 
continues to be protected from contamination, 
defects or damage. The resulting data from those 
studies allows accurate labelling information to be 
established, defining the expiration date.

“A key area of consideration 
is storage and shelf life, given 
the fundamental requirement 
for a combination product to 
function safely, effectively and 
as intended when it reaches 
the point of use.”
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Regulatory Landscape

Globally, findings from well-defined shelf-life studies 
are vital to provide regulators with evidence to 
substantiate the labelled storage conditions for 
the entirety of a product’s stated shelf life. At a 
practical level, when conducting compliance studies, 
manufacturers are led by several global consensus 
standards and widely accepted guidelines from the 
US FDA, WHO, EU EMA, US Pharmacopoeia (USP) and 
International Council for Harmonisation (ICH).

For medical devices, widely recognised standards 
such as ISO 11607, which specifies requirements for 
real-time ageing of the packaging system, and ASTM 
d4169, which defines the testing needed to evaluate 
shipping and transportation,3,4 play critical roles. In 
addition, ISO 14971 requires full evaluation of the 
risks present throughout all phases of the lifecycle of 
a medical device “from the initial conception to final 
decommissioning and disposal”. Similarly, on the drug 
side, USP <1207.1> emphasises evaluation of container 
closure integrity throughout “anticipated storage, 
shipment, and distribution environment”.

In Europe, the European Medical Device Regulation 
(MDR) 2017/745 − which replaced the Medical Device 
Directive (MDD) 93/42/EEC in 2021 − does not 
explicitly define shelf life, but does include a series of 
requirements that outline expectations. For example, 
Annex I, General Safety and Performance Requirements, 
GSPR 6, states: “The characteristics and performance of 
a device shall not be adversely affected to such a degree 
that the health or safety of the patient or the user and, 
where applicable, of other persons are compromised 
during the lifetime of the device, as indicated by the 
manufacturer when the device is subjected to the 
stresses which can occur during normal conditions of use 
and has been properly maintained in accordance with 
the manufacturer’s instructions.”5

In the US, device shelf-life expectations are detailed in 
FDA Guidance on Shelf Life of Medical Devices.6 These 
rules define shelf life as the term or period during 
which the device remains suitable for intended use.

For drug manufacturers, both the US and EU rely on 
the ICH guidelines, which dictate that formal stability 
studies should be carried out in accordance with risk 
management processes, including both long-term and 
accelerated tests. These guidelines underscore the 
importance of study controls, including a prescribed 
stability protocol that contains specific product 
information, environmental conditions (temperature 
and humidity) and specified tolerances. These studies 

provide objective evidence of the period during which a 
drug product is expected to remain within the approved 
shelf-life specification, provided that it is stored under 
the conditions defined on the container label.

Furthermore, the USP provides comprehensive 
guidelines for drug stability, underscoring 
the importance of validated testing methods, 
suitable environmental conditions, packaging and 
microbiological integrity. It defines stability as: “The 
extent to which a product retains, within specified 
limits, and throughout its period of storage and use, 
i.e., its shelf life, the same properties and characteristics 
that it possessed at the time of manufacture.”7

Although USP provides its own guidelines, it often 
aligns with other regulatory documents, such as those 
of the FDA and ICH, ensuring broad compliance.

Overall, the inherent complexity of combination 
products requires manufacturers to develop holistic 
shelf-life studies that meet the regulatory requirements 
of both drug and device, while also considering the 
latest consensus standards and guidelines. All of this 
emphasises the need for manufacturers to develop 
scientific, risk-based approaches to ensure product 
reliability and patient safety (Figure 1).
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FIG 1 The journey to a robust drug product testing 
programme starts with the components, 
through preclinical trials and Phase I of the 
drug development process.
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Essential Guidelines:  
Conducting Effective Studies
When determining shelf life, it is crucial to consider the 
interaction of all constituent elements – drug, device 
and packaging – not only in isolation but also in terms 
of how they will function together as a combination 
product. Studies should be designed to assess all 
aspects that support the final combination product 
requirements and label claim. If this includes multiple 
conditions (for example, temperature ranges of 2–40°C 
and humidity ranges of 15–85%), it may be necessary 
to conduct multiple studies in parallel to fully cover the 
claimed range. It is quite possible that each element 
will have differing shelf-life characteristics.

As such, once they have been independently 
established, there is a need to identify the threshold 
levels that are common to all elements. These lowest 
common denominator values will ultimately dictate 
the final shelf-life claim for the combination product 
as a whole (Figure 2). Therefore, it is critical to ensure 
alignment between drug and device manufacturers on 
the data needed to establish the combination product 
shelf life (e.g. labelling, expiry).

Both functionality and integrity are key areas of focus in 
the evaluation of factors that could influence shelf life.8,9 
When it comes to functionality, products will be assessed 
as to whether time, use or environmental conditions lead 
to a compromise in their ability to meet all performance 
requirements. For example, for drug delivery devices, 
essential drug delivery outputs (EDDOs) and primary 
functions should also be considered as part of shelf life. 
There must also be an assessment of their effects on 
the sterile barrier, drug stability and container closure 
integrity (CCI) as per USP <1207> “Package Integrity 
Evaluation − Sterile Products”.10,11

When generating data to support shelf life, both 
accelerated and real-time studies can be beneficial to 
support the overall data package. While real-time 

data are expected for drug product submissions, 
most regulatory bodies will accept accelerated data to 
support medical devices for the initial shelf-life claim, 
with the expectation that real-time studies are being 
conducted to confirm the claim.

Significant study controls must be in place for this data 
to be deemed sufficiently valid. For example, to ensure 
that results reference equivalent products and batches, 
studies should be conducted on the “to-be-marketed” 
version of the product. As such, all processing 
activities including manufacturing, materials and 
packaging should be identical to those of the final 
combination product. Where any differences exist, 
strong scientific rationales should be generated to 
provide justification of study validity.

Consideration must also be given to the fact that 
studies are conducted using qualified, calibrated 
and validated chambers capable of maintaining the 
tolerances specified in industry consensus standards. 
Examples of such tolerances include ±5°C for freezer 
conditions of -20°C; ±3°C for refrigeration conditions 
of 5°C; ±2°C for ambient conditions above 8°C; and 
±5% for humidity testing at any temperature.

Importantly, for shelf-life studies to be truly robust, 
it is critical to consider not just testing the finished 
product based on final storage conditions but also 
to evaluate the potential areas that could negatively 
impact its performance to function as intended 
throughout its entire lifecycle. Supply chains will all 
differ in terms of the various stages involved and 
storage conditions must be considered at every stage, 
from manufacturing to sterilisation, co-packaging and 
distribution. Therefore, it is critical to review the supply 
chain in detail and ensure that studies are conducted 
to represent the process appropriately.
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FIG 2 Identifying common shelf-life 
characteristics between drug and device.
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“For shelf-life studies to be truly robust, 
it is critical to consider not just testing 
the finished product based on final 
storage conditions but also to evaluate 
the potential areas that could negatively 
impact its performance to function.”
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Since multiple stakeholders are likely to be 
involved, including distributors and importers, 
quality agreements should be used to outline roles, 
responsibilities and obligations to ensure compliance 
with the previously defined storage conditions based 
on shelf-life requirements. It is only through such 
an integrated approach that manufacturers can be 
sure that shelf-life claims will be upheld all the way 
throughout the supply chain to the patient.

With multiple actors and variable factors to consider, 
the complexity of establishing and supporting 
combination product shelf-life claims becomes 
increasingly apparent. Far from being regarded as a 
linear list of tasks to be completed, it demands a highly 
integrated approach, where the characteristics of 
interlinked elements are considered, and all parties are 
collectively aligned on critical parameters dictated by 
high-integrity data.

West’s direct experience of working with 
pharmaceutical partners on shelf-life studies has 
underlined how this process can be enhanced and 
accelerated by adopting a holistic, data-driven 
approach. The company’s comprehensive, consultative 
support in this area covers everything from strategic 
planning to stability studies, and is underpinned by 
extensive knowledge of the latest regulatory standards 
to ensure that labelling claims are robust and fully 
substantiated. These are services that form part 
of West’s wider approach to proprietary and non-
proprietary combination products, which is backed 
by its deep understanding of primary packaging 
components and systems, and a broad, integrated 
offering that includes in-house analytical testing as 
well as services relating to clinical development and 
regulatory compliance.
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