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The Evolution of Clinical Trial Supply Chain 
Flexibility 

The drug development industry 
of yesteryear was heavily reliant 
upon manual processes and 
typically characterised by single-
arm, single-country trials. As such, 
it was relatively simple to manage 
from a clinical supplies, cost and 
compliance perspective.  

Things look a little different in today’s 
clinical trials landscape. In a bid to 
respond to the increasingly complex 
challenges modern drug development 
brings, do things better by adopting true 
patient-centricity and reducing waste in 
all its forms, flexibility is now king and 
innovation must reign supreme. 

When it comes to clinical supply 
chain management, the need for greater 
flexibility feeds innovation and can be 
seen in the emergence of intelligent 
IRT systems, personalised packaging 
and labelling and direct-to-patient 
distribution. But why is flexibility so 
coveted within clinical supply chain 
management? Where did the concept 
come from? What benefit does it deliver? 
And what role does it play in shaping 
the drug development landscape of 
tomorrow?  

Drivers for Change
Several factors contribute to the need 
for sponsors to operate with greater 
flexibility. Clinical trials are no longer 
the relatively straightforward entities 

they once were and, increasingly, IMP is 
no longer the robust, easily replaceable 
commodity it once was either. 

Many traditional, chemically syn- 
thesised pharmaceuticals are slowly but 
surely being replaced by large molecule 
alternatives. In fact, biologics grew 
at almost twice the rate of traditional 
pharmaceutical products between 
2012–2016, with billions invested by 
the top 10 pharmaceutical giants over 
the past five years. The biologics wave is 
expected to continue, as market analysts 
predict it will remain the fastest growing 
segment until 2025.1 

The personalised medicine market is 
also growing at rapid pace, partially in 
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response to the increasing prevalence 
of cancer and rare diseases. The key 
advantage of precision medicine is its 
ability to be tailor-made to suit different 
needs and conditions. 

Yet there are inherent challenges with 
biologics and personalised medicines. Not 
only are biologics IMP and comparator 
products incredibly expensive, which 
significantly reduces margin for error, but 
they typically possess a lack of stability 
data, which necessitates end-to-end 
temperature management and frequent 
retesting. 

Biologics can also be notoriously 
difficult from a blinding perspective 
because of the small size of primary 
packaging containers and the often- 
ultra-low temperature handling 
requirements, which can render certain 
materials and adhesives useless. Add to 
this the low product yield synonymous 
with biologics, the fact that many are 
being developed for trials involving 
patient-centric dosing, and the short 
expiration dates that impose limitations 
on building stock, and it’s easy to see why 
many sponsors struggle to balance timely 
supply to sites and patients with effective 
cost control. 

The geographical shift in clinical 
trial supplies from developed nations 
to emerging countries is also having 
an impact. These emerging study 
locations are especially attractive to 
biopharmaceutical companies studying 
rare diseases, due to the greater disease 
variations available, coupled with lower 
operating costs. Globalisation of clinical 
trials undoubtedly brings opportunity 
but isn’t without obstacle. Importation 
into many emerging study locations 
can incur long logistical lead times that 
require a presence of in-country depots 
to successfully navigate the license, 
importation and transport processes. 
Regulatory requirements can also be 
more challenging to understand and 
properly implement. 

Standard Manufacturing’s Place in 
New Era Drug Development 
Traditional manufacturing approaches 
to clinical supply chain management 
still have an important place within 
modern drug development. That said, 
they will need to be scrutinised against 
a trial’s protocol, and perhaps used in 
conjunction with more flexible supply 

models, to create a bespoke, hybrid 
approach that delivers flexibility and 
value to supply chain operations. 

Batch manufacturing, a technique 
where drugs are made, packaged and 
labelled before being added to inventory 
over several workstations to produce set 
demand, has typically been the standard 
approach for sponsors. Operations can 
start and stop to meet varying needs. 

However, batch manufacturing 
can present numerous disadvantages 
against the context of new era drug 
development. With medication becoming 
more personalised, a ‘one size fits 
all’ approach to clinical supply chain 
management isn’t always compatible. 
When dealing with biologics, for example, 
the shorter shelf-life heightens the risk 
of fully assembled kits surpassing expiry 
dates, while waiting to fulfil notoriously 
unpredictable enrolment demand. 
The fact that sponsors are dealing with 
expensive, limited supply product can also 
make bulk manufacturing risky business.

Tactics often used as part of a batch 
manufacturing approach include pooled 
inventory and the use of booklet labels. 
When demand forecasts are uncertain, 
pooling supplies can help meet the 
needs of multiple studies and reduce the 
risk of negative patient impact. However, 
pooled inventory isn’t appropriate for 
all supply scenarios and will typically 
require IRT customisation and present 
additional import/export challenges. 

Booklet labels represent another 
method of increasing supply flexibility 
within global studies. Incorporating 
extensive regulatory information, 
warning statements, directions for 
use and multilingual instructions into 
one label can help manage uncertain 
demand and reduce the risk of stockouts 
for certain kinds of trials. Yet booklet 
labels aren’t appropriate for patient- 
or site-centric protocols and will likely 
create longer lead times and additional 
expenditure, compared with single-
panel labels that are less complex. 

With the clinical trials landscape 
continuously evolving, it’s vital that all 
supply chain approaches are understood 
and evaluated during a trial’s planning 
phase so that the most appropriate 
strategy, or combination of strategies, 
can be selected. 

Adapting Clinical Supply Models to 
Deliver Greater Flexibility 
As drug development complexity grows, 
harnessing supply flexibility in a bid to 
deliver the right drug to the right patient 
at the right time (and in the correct 
condition) becomes even more vital. 
Clinical trials have evolved and so too 
must the strategies we adopt to assure 
timely and cost-effective supply. 

For studies involving expensive IMP 
and/or comparator products, including 
gene therapies, rare or orphan disease, 
oncology and immunotherapy; for patient- 
centric trials that necessitate patient-
specific labelling and kit configuration; for 
trials operating a pooled supply strategy; 
and for trials involving drugs with short 
stability and a need for frequent retesting, 
just in time manufacturing (JTM) provides 
essential flexibility.  

JTM can be practised on its own 
or as part of a wider LEAN initiative 
(a systematic and strategic approach 
that maximises value by removing or 
minimising waste from processes and 
typically involves reduced timelines, 
smaller batches, less complex kit and 
more frequent operations that reduce 
risk of waste). JTM refers to full late-stage 
customisation of clinical kits that makes 
it possible for stock materials, such as 
bottles, wallet cards, vials, ampoules and 
pre-filled syringes, to be packaged and 
labelled just prior to shipment in order 
to effectively meet varying global need, 
once demand is known. 

This approach better supports 
variable demand and patient-specific 
requirements, while mitigating the risk 
of IMP exceeding its expiry date, while 
awaiting distribution. Implemented 
appropriately, JTM can reduce the 
need to pre-package bulk supplies 
before a study commences, facilitate 
pooled supply across protocols and 
reduce instances of over-production. 
Sponsors can also better cultivate 
patient-centricity through responding 
quickly and effectively to individual 
patient need, as individual kits are 
packaged, labelled and shipped on 
demand. This final benefit is something 
that will play an increasingly important 
role in the future of drug development, 
as the industry continues to invest in 
precision medicine, the market for 
which is predicted to be worth $85 
billion by 2025.2
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Another approach that is becoming 
more common is just in time labelling; 
the partial late-stage customisation 
of clinical kits just prior to shipment. 
With this approach, kits are packaged 
and labelled in advance and added to 
inventory. Once clinical need is identified 
and a distribution order placed, kits can 
be further modified with the application 
of an auxiliary label to the exterior kit 
container. This might be the addition of 
a protocol number, revision of expiration 
date, or update of non-critical data such 
as an investigator’s address. 

Implementing Flexible Supply 
Strategies 
Planning for JTM studies requires 
sponsors to approach supply chain 
planning slightly differently. Once 
adaptive supply strategy is decided 
upon, several core areas will need to 
be explored, discussed and planned 
for from the outset. For instance, 
will IRT customisation be set for 
dispensing visits pre-randomisation or 
post-randomisation? Or will dynamic 
randomisation be more appropriate? 
How will shipment timelines and visit 
schedules impact protocol develop-
ment? How will kit customisation (kit 
configuration and label design) need to 
adapt to facilitate JTM strategy? How will 
storage processes need to adapt? This is 
particularly important as sponsors may 
be dealing with an ultra-low product that 
can only be taken out of conditions for 
a very brief period, so it’s essential to 
scrutinise product stability programmes 
and storage requirements early on. 

Quality endorsement is so key to 
success for any supply strategy but also 
needs to be approached differently when 
operating a JTM model because the 
timeframes are much reduced. Creating 
bulletproof quality processes, such as 
SOP alignment and audits, must be 
considered with the JTM model in mind. 
Aspects like end-to-end risk assessment 
and mitigations, system validation 
and random qualification of records, 
a well-defined quality agreement and 
early engagement to align processes 
with vendors, will facilitate a best 
practice approach to quality, despite the 
added complexity that JTM can bring. 

Safeguarding Patients, Streamlining 
Efficiencies   
As the challenge of operating a compliant, 
cost-effective and patient-centric clinical 
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trial intensifies, investing additional 
overheads in flexible manufacturing 
strategies may seem counterproductive 
but it’s important to consider the bigger 
picture. 

The initial overheads required to 
implement JTM may be higher than 
standard batch manufacturing but 
JTM delivers cost savings through 
waste reduction, shortened timelines, 
minimised overage, optimal use of drug 
product across multiple studies, and far 
fewer returns (and therefore significantly 
lower investment in accountability and 
destruction activity).

For instance, it is estimated that 50% 
of clinical sites fail to recruit patients 
in line with estimates.3 If sponsors 
are utilising a batch manufacturing 
approach, a significant quantity of 
seeding stock is likely to remain unused 
and will either require replacement, 
due to expiration, or destruction, due to 
unrealised demand. 

Contrastingly, JTM supports variable 
demand and patient-specific require-
ments, while mitigating the risk of IMP 
exceeding its expiration date, while 
awaiting distribution. The approach 
also removes the need to pre-package 
supplies before a study commences and 
facilitates efficient use of pooled supply 
across protocols. Waste management 
becomes even more vital when 
considering the expensive nature of 
biologics and often in limited supply 
and the industry-wide supply shortage 
of many commercial comparator 
products. 

The shortened timelines associated 
with JTM also offer bigger picture cost 
efficiencies. JTM has been shown to 
reduce the average timeline of study 
start-up by up to 50% for initial supplies 
and by up to 60% for resupplies, 
compared with standard batch manu- 
facturing.4 Arguably, this cultivates 
enhanced patient-centricity and overall 
experience; mitigating missed patient 
visits, supporting retention and 
fast-tracking study completion.

Finally, because clinical supplies are 
customised and distributed to fulfil 
a precise and immediate need, less 
product requires return and destruction. 
This incurs significant savings in courier 
costs, administration time and the 

expense of physically transporting and 
incinerating product. 

The continued evolution of clinical 
trials, and the complex challenges it 
brings, demand greater flexibility in 
clinical supply chain management. By 
considering all appropriate approaches 
at the earliest opportunity and partnering 
with supply chain experts, sponsors can 
create innovative and adaptive supply 
models that safeguard patients, while 
streamlining efficiencies and better 
controlling costs. 
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