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Critical Considerations when Designing 
Shipper Solutions for Clinical Trials

The shipping of high value, potentially lifesaving clinical trial 
pharma payloads requires expertly engineered, specialist 
solutions to ensure the precious products are protected and 
maintain their efficacy end to end. Due to this there are 
numerous components and challenges to consider.
 

Designing the products deployed for clinical trials requires several 
critical considerations to meet necessary criteria including:

• High performing materials and insulators 
• High performing, stable coolants, for example using PCMs
• Ability to meet regulatory requirements
• Packing efficiency for the pharma client 
• Volumetric consideration 
• Be lightweight
• Be user/patient friendly 
• Demonstrate sustainability and recyclability capabilities   

 
Before engineering a packaging product, which must meet the 

exacting requirements of a specific clinical trial, it is important 
product designers have an in-depth understanding of the marketplace 
the product will operate within and how it will be utilised within a 
designated clinical trial. 

With a pandemic there is an accelerated rise in patient-centric 
clinical trials, it’s important to consider the end user or participant, 
alongside the warehouse teams that will handle the packaging, in 
addition to the latest regulatory requirements within that market 
space. There are also cost considerations, which when collectively 
combined, will help set the design boundaries for product engineers 
to work within. 

When designing packaging products for deployment within the 
clinical trials space, it’s essential to acknowledge the often vastly 
varying timescales involved within different trials. It can often take 
an extended length of time for a pharma product to be at the stage 
when it is ready for transportation and distribution, which might be 
due to the trial progress, necessary research, or issues within the trial 
project space.

In clinical trials it’s imperative any risks are mitigated to help 
ensure the pharma product is delivered to the end user in its 
correct and safe state. With this consideration we acknowledge that 
performance stability during transit is a very prominent consideration 
for the design process due to how long it might have taken a specific 
trial to get to the position of transporting the pharma product to trial 
participants/patients. 

Product performance stability requirements can relate to 
temperature stability, to mechanical stability and temperature 

duration in conjunction with any of the travel and transportation 
considerations, whether that be routing or customs considerations or 
transit times – they all need to be fully understood and appreciated 
specifically for clinical trial requirements.

From a design standpoint, budget must also be a key consideration, 
because often within clinical trials, the funding route is a sensitive 
consideration. Therefore, from a technical design point of view it’s 
essential to achieve a balance between the product performance and 
stability with the cost, otherwise the product may not be successful. 

Clinical Trial Challenges 
When producing packaging for clinical trials and the pharma logistics 
sector there are several potential challenges. 

When developing temperature-controlled packaging (TCP) it can 
be easy to get drawn into solving all design challenges that have ever 
been experienced but it is quite important that the boundaries enable 
the engineer to deliver an excellent product but not to over engineer 
and risk missing the original issue. 

The product design needs to focus on meeting the crucial needs 
first and if it isn’t a problem in the real world, it shouldn’t be assumed 
it is a problem because a product designer has seen it in the design 
space. If this isn’t managed carefully during the project process the 
proposed product could then end up being too expensive or too heavy 
for example.

Clinical trial packaging product development must meet regulatory 
requirements, so it is vital design teams understand all the latest 
regulations that need to be adhered to. The product must also meet 
the necessary mechanical and thermal requirements, particularly 
within clinical trials.

For example, you may have a precious vial of drug product, which 
could have taken years to develop and if its packaging isn’t handled 
carefully within the transportation process, it can damage the 
payload. The protective packaging must be robust enough to ensure 
the pharma product within remains in its correct state, whatever the 
external stresses. 

Any design development process needs to also be cost considerate, 
not only in relation to the price of the TCP box – it is also about the 
total cost of ownership. A clinical trial client will want to adhere to 
a designated budget; therefore, it can make more commercial sense 
for them to purchase a reusable shipper solution and then utilise that 
same solution for multiple trials. 

It is important to know whether the TCP customer have a transit 
loop uses a closed loop transit programme? Which enables them to 
get the reusable packaging product back from its end destination. 
Product designers need to understand how the customer wants to 
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buy as well as how it will be used. There are a lot of configurations 
which need to be dealt with and the more detail available about the 
end user the better, as this enables engineers to design the product 
tailored to their needs.

Within clinical trials, tailored, bespoke shipper solutions are 
often needed, however, it’s not the case that off the shelf systems 
will always be the right solution to meet all clinical trial challenges or 
requirements as such trials can be extremely specialised. 

Having stability data relating to a specific medicine or therapy is 
beneficial for a designer to understand the parameters you can design 
within. It can allow some freedom within the design boundaries and 
assist when deciding on insulation components and achieving cost 
budgets.

Within clinical trials there are a lot of unknowns, which is 
where assessing potential risks is imperative with a comprehensive 
understanding of what will happen if that pharma payload goes out 
of temperature range.

If that drug stability data is not readily available, designers will 
need to consider the insulation and coolants required to minimise 
the risk, which can push the process in a different design direction.

With all these considerations when designing for the complex 
clinical trials market space it is extremely exciting and rewarding to 
solve the customers challenges and deliver a successful product that 
is fit for purpose and integrates smoothly in the customer and patient 
space too. 

Patient-centric Clinical Trials Driving Design
When engineering a TCP product for deployment within a clinical 
trial, it is vitally important to consider the end user/ the patient and 

understand the overall user experience, as small efforts can have a 
large impact.

TCP designers want to better understand the user experience, 
the end goal, the transit and customs process. Whether that relates 
to visual instructions rather than written instructions, whether 
considering processing or return instructions, all those pieces can be 
interrogated to help create a deeper brief which should result in a 
better, more secure product that will enable the patient to have an 
easier experience, which is a crucial consideration to a successful 
clinical trial.

If the collaborative customer conversations aren’t held upfront, the 
packaging product produced potentially won’t hit the right mark with 
the end user. So, taking a consultative approach can make the entire 
design process much smoother. If sending someone a trial medicine, 
you want the TCP deployed to be user friendly and easy to use. 

With transport and handling, it’s important to look at the TCP 
product’s journey from a customs perspective and how it gets 
transported from origin to destination. If we better understand those 
routes, what happens when the TCP reaches those touchpoints, 
whether that’s customs, warehousing, or onward processing, the 
more information that’s available and accessible the better. It will 
help ensure the transported pharma product is less at risk, which is 
what collectively everyone is aiming for- risk reduction in every case.

The pandemic highlighted how some TCP vendors were better 
equipped, from a broader product portfolio perspective, which 
enabled them to respond and adapt or re-engineer existing products 
to meet the needs of the global vaccine roll out.

Within the TCP industry it reiterated how important it is to offer 
a breadth of packaging products and to achieve a wider product 
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portfolio requires investment in an agile, experienced engineering 
team. 

There is a longevity in what the product designers are providing 
within the industry, and it is important companies operating within 
the pharma logistics sector invest in engineering experts within their 
company structure.

Industry Trends
Sustainability in the sector is an emerging and increasingly important 
trend, whether that be sustainability in single use products in terms of 
material choices or sustainability in product choice including reusable 
products.

Determining how sustainability works with the design brief 
process and what is a successful sustainable product will change 
depending on what the TCP product is being used for and by who. 

When it comes to sustainability the industry is going in the right 
direction and there is more that could be done. We are seeing an 
increase in 100 percent recyclable or compostable materials, but the 
challenge for us in the pharma solutions sector is that the current 
performance of the insulation isn’t at a level that we can utilise to 
minimise the risk. 

When considering reusable product selection, serviceability is key 
and the ability to access a global network of hubs where products 
can be cleaned, conditioned, and maintained is a rising requirement. 

Within the sector there is a greater desire in the marketplace for 
serviceability and rental options for those organisations that don’t 
have that infrastructure in place, a global network where products 

can be serviced. The increasing variety of rental options offer the 
opportunity to invest in a reusable TCP asset with the bolt-on of 
services and product maintenance that comes as part of a rental 
program. This offers cost saving and convenience to customers 
allowing them to select a tried, tested, high performing product direct 
from the manufacturer, thus minimising risk in the cold chain. 

Going forward we will continue to see a requirement to order 
online, a climate of consumer convenience cultivated by the 
pandemic and numerous global lockdowns. 

Within product solutions for clinical trials a collaborative, 
consultative approach will ensure the most reliable, high performing 
shipper solution is selected which best meets the complex clinical 
trial requirements and delivers payload protection throughout transit 
to the end user, ensuring efficacy of the lifesaving pharma product. 


