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Logistics & Supply Chain Management

How the Pharmaceutical Industry Can Navigate Supply 
Chain Disruptions and Gain Resiliency

According to McKinsey & Company, 
the value of pharmaceutical products 
traded in the previous 20 years has 
increased sixfold, from $113 billion in 
2000 to $629 billion in 2019. Market 
Research firm Statista reported that in 
2020, roughly $1.27 trillion was spent 
on medications.

Every Shipment Is Valuable
Regardless of size or contents, every 
pharmaceutical shipment is valuable, some 
to the tune of millions of dollars. If anything 
goes wrong during the distribution process, 
manufacturers might have to write off a 
shipment, which can substantially harm a 
company’s profitability. But the bottom line of 
a balance sheet is nothing compared to what 
else is at stake: people’s health and even lives. 
The distribution and safety of pharmaceutical 
products (especially during transport) have 
a very direct impact on medical outcomes. 
Therefore, manufacturers, distributors, 
shippers, logistics service providers, and 
retailers need deeper levels of insight and 
greater visibility into the supply chain now 
more than ever. 

Data and Insights 
Data collection isn’t new to supply chain 
management; in fact, many supply chain 
stakeholders have more data than they 
know what to do with. But the question is, 
is it the right data? How reliable is this data? 
Does this data represent real-time tracking 
of shipments, or is it delayed information? 
Is the data easily accessible, readable, and 
shareable, or is it stuck in a silo somewhere 
in the deep recesses of the supply chain? 

Let’s pause for a moment to consider that 
data collection is only one part of the story; 
equally important is that stakeholders know 
how to use insights gleaned from all this 
data to drive actionable decisions. 

“Poor data control is responsible for 
significant supply chain issues, given the 
existing silos, handoff points along the 
supply chain and potential errors. These 
issues prevent companies from making 
their data work for them, in order to create 
efficiency, improve quality, and reduce 

costs… Utilising the right information to 
gain insights enables control, which, in 
turn, facilitates improvement, and a focus 
on continual improvement identifies new 
opportunities.” – Pharma Technology Focus 

Real-Time Data Can Bring Positive Change 
In this article, we’ll explore how real-time 
tracking of pharmaceutical shipments 
accelerates their distribution. We will examine 
the common challenges in distribution, 
including compliance issues, and how real-
time data, combined with customised tracking 
alerts, can empower supply chain leaders to 
overcome obstacles and realise insights that 
will drive proactive management decisions.

I. The State of the Pharmaceutical Cold Chain
In general, the pharmaceutical industry 
consists of three different components, each 
having its own supply chain ecosystem: 

• Commercial Products – These are 
products that require approval from 
each country where they’re distributed. 

• Clinical Products – These are pre-
approved products in different stages of 
trials, from Phase One to Phase Three. 

• Research and Development Products 
– These are pre-clinical products 
currently undergoing testing. 

Separate organisations govern the 
systems and supply chain flows for each 
ecosystem. But what’s common among 
them is each ecosystem relies on product 
availability to meet ongoing demand. 

Due to the critical nature of what they 
produce, pharmaceutical companies 
typically cannot be as “lean” with the 
supply of their products as firms in other 
industries are; more often than not, they’ll 
overstock products in case of supply chain 
disruptions. 

Generally, pharmaceutical companies 
have months on hand (MOH) coverage 
that allow them to react to the various 
disruptions they face. 

Increasingly, pharmaceutical enterprises 
build segmentation strategies to employ 
different types of supply chains for various 
products. For example, high-value, low-
volume branded products will utilise a much 
higher MOH coverage than mature products 
whose sales are more predictable and easier 
to forecast. But in all cases, supply chain 
disruptions are taken into account in the 
planning process to maintain a certain level 
of resiliency. Disruptions are challenging to 
predict, so pharmaceutical firms must plan 
conservatively. It’s not uncommon for firms 
to keep 12 to 26 months’ inventory on hand 
when factoring in disruptions. 

On the other extreme, when disruptions 
are not as significant as initially thought, 
this can lead to obsolescence of a product 
due to short shelf life or product expiration. 
Obsolete products need to be taken out of 
the supply chain through reverse logistics – 
and ultimately eliminated via a prescribed 
destruction process.
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II. Challenges to the Pharmaceutical Supply 
Chain
Many challenges confront pharmaceutical 
companies when it comes to the supply chain. 
According to supply chain analysis enterprise 
ParkourSC, inefficiencies, inaccurate data, and 
other flaws can significantly impact revenue, 
business reputations, and medical patient 
lives. 

Optimising distribution in the pharma-
ceutical supply chain (sometimes referred 
to as the pharmaceutical “cold chain” 
due to many medications needing strict 
temperature control) and complying with 
legal mandates is not always easy. Below are 
some of the more prominent challenges – 
with examples – that pharmaceutical supply 
chains currently face. Of course, just one 
of these disruptions can have tremendous 
consequences for a shipment, and when a 
combination of these disruptions occurs, 
negative outcomes can be multiplied.

• Transportation Delays – Events that 
cause a product to arrive late to a 
shipment consignee. 

• Transport Capacity Issues – Instances 
when a transportation provider has 
no capacity at the time of shipment 
booking. 

• Sourcing Issues – When a raw or 
Active Pharmaceutical Ingredient (API) 
material provider is not able to provide 
materials in time. 

• Manufacturing Capacity Issues – 
When improper planning causes 
manufacturing availability issues. 

• Packaging and Labelling Issues – 
When incorrect or improper product 
packaging or labelling issues cause 
delays.

• Regulatory Issues – Events that 
challenge the regulatory requirements 
of a product. 

• Recalls – Events that require the 
removal of a product from the supply 
chain. 

• Business Continuity Issues – Limited 
contingencies for critical material or 
services providers. 

• Demand, Supply, and Safety Stock 
Imbalances – When supply or safety 
stocks are less than actual demand. 

• Quality Issues – When a product is 
quarantined or on hold due to a quality 
event. 

• Environmental Issues – Events such as 
bad weather, hurricanes, earthquakes, 
etc. that cause supply issues. 

• Geopolitical Issues – Political 
events leading to constraints that 

affect supply (for example, Brexit, 
international sanctions, etc.). 

• Shortages and Damages – Incorrect 
delivery of products or damage to 
products being delivered. 

• Manpower Issues – Not enough 
labour resources in a part of a supply 
chain, resulting in issues. 

• Temperature Control Events – 
Temperature deviations or excursions 
(prolonged variations) that occur with 
a product, causing a quality event.

III. Current Solutions for the Pharmaceutical 
Industry to Consider
As outlined above, supply chain disruptions 
in the pharmaceutical industry can result 
from sourcing issues, manufacturing issues, 
quality issues, logistics issues and/or other 
challenges. 

The Example of COVID-19
Disruptions can be minor or – as we have 
seen recently with the COVID-19 pandemic 
– they can be major events. COVID-19, 
in particular, was not a typical industry 
disruption. The pandemic incorporated parts 
of almost every one of the disruption types 
outlined above, compounding issues greatly. 
It continues to have an impact today. 

To illustrate this, consider that 
certain vital ingredients needed by the 
pharmaceutical industry became difficult 
to source, and manufacturers couldn’t 
produce them due to plant closures and 
a lack of available employees (resulting 
from a combination of absenteeism and 
labour shortages). Products previously 
manufactured had quality control issues 
due to a lack of oversight across the supply 
chain.

During the pandemic, pharmaceutical 
companies were primarily operating with 
remote workers, causing less oversight and 

fewer resources to be available. Logistics 
became a massive issue as transportation 
companies cut the number of operating 
assets, cancelled flights, and enacted 
restrictions. Employee availability was low 
or cut back in some cases due to closed 
locations. Changes to global and country-
specific shipping requirements and 
conditions made it more difficult to move 
goods. 

COVID vaccines and global supply chains 
got a hefty amount of media coverage 
during the pandemic, providing broader 
insight into the complexities of distributing 
pharmaceutical products effectively, 
accurately, and via a quality-driven process. 
The press discussed the importance of 
supply chain visibility of the vaccines via 
innovative real-time monitoring devices 
affixed to each vaccine shipment.

Real-Time Monitoring
These real-time monitoring devices are 
small enough to fit in the palm of one’s 
hand, and they record product location, 
temperature, light sensitivity, shock, and 
vibration data. They also have built-in 
geofencing capabilities. These monitors can 
signal alerts if a product is in danger of being 
compromised. In the event of a temperature 
excursion, for example, real-time monitors 
can alert a person in the pharmaceutical 
organisation to start working with the 
logistics provider to move the product 
away from damaging temperatures or other 
disruptive factors that are compromising it. 

In the case of the COVID-19 vaccine 
shipments, once the vaccines were manu-
factured, international shipments began, in 
both a frozen and a refrigerated form, via a 
highly complex, globally disruptive supply 
chain. There was enormous worldwide 
consumer demand for this product. With 
the vaccines having very strictly defined 
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storage temperature conditions, the need 
for extremely accurate and reliable real-time 
monitoring devices was a crucial piece of the 
puzzle that yielded effective supply chain 
visibility of the product. 

Many people don’t realise that this 
solution wasn’t just being applied to COVID 
vaccines; real-time monitoring devices 
are now implemented with many other 
pharmaceutical products for global shipping.

IV. How Visibility Benefits the Supply Chain 
for the Pharmaceutical Industry
With recent advancements in real-time 
monitoring and the need for more in-transit 
visibility, more leading pharmaceutical firms 
are outfitting their logistics organisations with 
real-time temperature monitoring tools. This 
trend has led to a more proactive approach 
in combating shipment disruptions, as 
compared with the present use of reactive 
monitoring devices – such as data loggers – 
that are more commonly employed.

Proactive Vs. Reactive Monitoring 
Like the familiar “black-box” cockpit devices 
on aeroplanes, data loggers record data 
throughout the shipment journey. Still, that 
data remains in the device, with no ability to 
be examined, shared, or transmitted until the 
shipment is delivered and the information 
downloaded to a remote computer. Managers 
in numerous pharmaceutical companies 
agree this practice is no longer satisfactory. 

Reactive (instead of proactive) responses 
to temperature excursions compound 
disruptions, resulting in lengthy quality holds 
and long delays in investigating individual 
excursions. Multiple company departments 
are involved in excursion management and 
the release of products, and typically, there’s 
a significant impact in terms of labour hours 
needed to complete an investigation. 

Pharmaceutical executives are now taking 
a discerning look at real-time temperature 
monitors and transitioning away from data 
loggers because monitoring technology has 
advanced substantially. Real-time monitors 
are now just as accurate, with advanced 
features and performance comparable to 
data loggers, while their costs have become 
more affordable.

Visibility Can Be Immediate
Monitors can provide data by transmitting 
in real-time while a shipment is in transit. 
When even the slightest temperature 
excursion occurs, for instance, monitors can 
send an alert to the appropriate person at the 

pharmaceutical firm or another designated 
party so that resolution procedures can 
start immediately. Of course, there are 
always challenges with trying to remediate a 
shipment in transit when an excursion occurs, 
but there are also excellent opportunities to 
resolve an issue. When an excursion is visible 
in real-time, the excursion management 
process can begin immediately versus 
potentially days after it occurs. In some cases, 
with real-time monitoring, an excursion can 
be resolved before a shipment is delivered.

A Real-Time Temperature Excursion Example
For example, a 2-to-8-degrees-Celsius 
biologics shipment from the United States 
to Germany has a 30-minute temperature 
excursion on a truck delivering it from a 
distribution site to JFK Airport in New York 
City. The temperature spikes above 8 degrees, 
with a high of 25 degrees for 10 minutes, 
then it returns to its required range. The 
pharmaceutical company employees are 
alerted when the temperature hits 7 degrees 
–per the real-time temperature monitor 
preconfigured settings – and the employees 
alert the trucking company’s dispatcher. He, in 
turn, contacts the truck’s driver, who realises 
his refrigerated trailer has powered off.

The driver switches the refrigeration back 
on, lowering the temperature back into the 
required range. The shipment is loaded onto 
a flight to Berlin and begins its transatlantic 
journey. 

In the meantime, the pharmaceutical 
personnel contacts the appropriate company 
quality lead to initiate an investigation 
into the temperature excursion. When the 
shipment lands in Berlin, data continues to 
be received from it. The quality and logistics 
groups bring in a stability group that provides 
technical analysis about product exposure 
and determines that the product remains 
safe. Personnel at the shipment destination 
are notified before the product’s arrival.

Control Tower Integration
Leading pharmaceutical companies have 
also built “control towers” to provide 
functional operations visibility to their 
supply chains. This trend is becoming more 
important with the advent of biologics, cell 
and gene therapy products, and custom 
drugs designed for rare diseases. The 
emergence of these control towers in 
pharmaceutical supply chains is becoming 
increasingly sophisticated. In mid-to-



79 INTERNATIONAL PHARMACEUTICAL INDUSTRY  Winter 2022 Volume 14 Issue 4

Alex 
Guillen

Alex Guillen has extensive experience 
and expertise in cold chain; as SME – Life 
Science and Pharma at Tive, Alex leads 
sales and business development within 
the company’s rapid-growth Life Science 
division. Previously, Guillen served as a 
Board Member and leader of Corporate 
Strategy at SWITRACE S.A, a developer of 
temperature and humidity data loggers 
compliant to the Pharma and Biotech 
industries. Alex’s extensive experience 
also includes serving as Global Cold Chain 
Director of Fisher Clinical Services, CEO 
of Escort Cold Chain Solutions SA, and 
Director for Commercial Operations for 
Novartis Vaccines.

large-sized pharmaceutical firms, there’s 
a revolution taking shape in managing 
disruptions related to supply chains, 
with a critical component being real-time 
visibility. 

A company demonstrated this while 
showing off the buildout of a real-time-
visibility-agnostic platform connected to the 
firm’s enterprise resource planning (ERP) and 
warehouse management system (WMS) with 
radio frequency (RF) capabilities. During the 
picking, packing, and shipping processes, data 
from a real-time monitor was aggregated with 
shipment details and connected to the cloud-
based platform. 

While a shipment was in transit, the real-
time monitor would transmit data to the 
platform. Integrations connected the cloud 
platform to the company’s control tower, 
where high-level analytics and reporting 
were generated and made visible internally. 
A command centre was also integrated into 
the control tower, provided by the real-time 
monitor maker. This solution provided a 
24/7 monitoring and remediation service to 
identify and mitigate disruptions.

V. Conclusion: Keeping Pharmaceutical 
Products Safe with Best-in-Class Trackers 
and Real-Time Insights
Although they’re very impressive, the above 
examples only represent the first stage of 
the real-time monitoring revolution. Over the 
next five years, machine learning, artificial 
intelligence (AI), and predictive analytics 
will take on an even more significant role in 
logistics management, leading to advising 

carrier management, better alternatives for 
service, and alternative cold-chain packaging 
solutions.

Software overseeing global weather 
data, flight statistics, transportation 
providers’ systems, and even risk data will 
be connected and integrated into control 
towers to provide optimal performance 
and disruption avoidance. Faster and more 
reliable excursion management tools that 
take into account stability and total time 
out of refrigeration will determine product 
safety and fitness for use through automated 
quality reviews and release processes. These 
will integrate supply and demand planning, 
inventory, and serialisation systems with 
real-time monitoring for robust supply chain 
security and brand protection. With all these 

advances, the sky's the limit for supply chain 
optimisation. 

To summarise, pharmaceutical company 
supply chains’ monitoring practices are 
currently widely reactive to disruptions. Still, 
with expected advancements in real-time 
monitoring, these companies will adopt a 
more proactive approach to disruptions in 
the near future. Within three to five years, 
with increased investment from real-time 
monitoring companies, we’ll start to see a real 
shift in disruption avoidance. Will it eventually 
be possible to have a pharmaceutical supply 
chain with no disruptions at all? At this point, 
it’s hard to say with certainty, but things are 
definitely headed in that direction.
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