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Cold Chain Logistics & Management               
Pharmaceutical Commerce’s October issue dissects the emerging temperature-

controlled practices and technologies surrounding pharmaceutical product 
transport, including air cargo, domestic and international logistics, and trade. To 
that end, PC’s Editor Emeritus Nick Basta discusses in our cold-chain technology 
overview feature (page 16) the innovative flare that defines the pharma industry 
when it comes to cold chain practices.  

In a chat with Editor-in-Chief Julian Upton, dangerous goods expert Jay 
Johnson of Labelmaster points out that companies aren’t filling their warehouses 
with Styrofoam coolers anymore; rather, they are opting for creative and 
sustainable solutions, with the use of insta-boxes, pop-up liners, fabric bags, 
cool liners, and products that have reflective metal or recycled material. Further, 
Sarah Eckenrode, PhD, of Azenta Life Sciences, shares potential ways to build a 
robust cold chain for cell and gene therapies (CGTs), including implementing a 
strong quality management system with safeguards and risk-mitigation protocols. 
And, in discussing how cold chain products can reach patients around the 
world, AmerisourceBergen’s Nick Porter and Chris Williams note that acquiring 
advanced tracking capabilities is a critical component. It's no secret that biopharma 
companies are increasingly looking for partners that can offer visibility across the 
entire supply chain.

Fitting into that mix, as mentioned, are CGTs, some of which treat rare diseases; 
in the US, those are conditions occurring in 200,000 or fewer people. In our latest 
"In Focus" feature, Contributing Editor Suzanne Shelley explores the quest of 
biopharma companies and their distribution partners in making their presence 
known in the orphan drug space.

From Sept. 29-30, Pharma Commerce headed to LogiPharma USA in Boston, 
MA, a conference dedicated to supply chain and logistics issues. We enjoyed 
connecting with familiar faces and meeting new ones—you can catch coverage of 
these various topics on our website.

As always, thank you for reading.
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FROM THE EDITOR

Decisive Moves on the Digital Supply Chain               

Decision Intelligence was not a 
term I was overly familiar with before 
attending this year’s Gartner Supply 
Chain Symposium (London, Sept. 
27–29) and I admit that on hearing it 
I thought it was somewhat tautological. 

Don’t intelligence and decision-making go hand in hand? 
Surely you can’t make decisions without intelligence… (That 
was rather naïve of me; anyone who follows politics might 
say, “Clearly, some decisions are made without intelligence.”) 
But anyway, I was missing the point. Decision Intelligence 
is a term used by California-headquartered company Aera 
concerning the application of artificial intelligence (AI) and 
applied analytics (AA) to the decision-making process.

Aera leverages technologies, including AI and machine 
learning (ML), and domain expertise to “improve and automate 
decision-making across supply chains for pharma companies.” 
The idea is that the technology relieves decision-makers of the 
burden of making the less crucial decisions; companies get 
automated messages about shortages and spikes in demand, 
as well as recommendations on how to fix the issue. ITPro 
Today noted that Aera’s cloud-based search and data modeling 
platform “can ingest data from any enterprise system, aggregate 
the data and perform predictive analytics along a company's 
supply chain, correlating demand, inventory .and revenue 
streams.”1 The company counts among its clients Big Pharma 
firms such as Merck KGaA, Darmstadt, Germany, whose 
head of group smart manufacturing, Michelangelo Canzeroni, 
told the conference how using this technology has helped the 
company streamline its 49 data sources in an attempt to “get to 
a single source of truth.” 

Canzeroni explained, “I don’t want to spend so much time 
analyzing my data that I am too late to make a decision.” He 
added that the impact of the new technology has been a 10% 
reduction in inventory and a 3% reduction in waste.  

Decision Intelligence is just one of the analytical decision-
making technologies that are set to transform the pharmaceutical 
supply chain. Gartner has observed that the next three to five 

years “will see an increase in the adoption of digital supply 
chain technologies, as well as technologies that improve human 
decision-making.” 

By 2026, across all industries, more than 75% of commercial 
supply chain management application vendors will deliver 
embedded AA, AI, and data science. As well in decision-
making, AI, ML, and robotics are set to make strides in supply 
chain areas such as inventory management and warehouse 
automation. Gartner also predicts that by 2026, 75% of large 
enterprises will have adopted some form of intralogistics 
smart robots in their warehouse operation and 25% of supply 
chain execution (SCE) vendors will have rewritten their core 
application to a microservices architecture. There is also a 
warning, however: “Through 2026, 80% of companies will 
suffer significant value loss due to a failure to merge their 
digital supply chain twin and control tower initiatives.” 2

Those companies who believe that the AI-driven supply 
chain is still some way into the future might need to sit up and 
start making some intelligent decisions today.

References 
1.  “Aera Brings AI Decision-Making to Merck Supply Chain,” Oct. 14, 

2019, itprotoday.com
2.  “Gartner Predicts the Future of Supply Chain Technology,” April 20, 

2022, gartner.com.
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IN  FOCUS

By definition, in the US, a rare disease is defined as one that occurs in 200,000 or fewer people. 
In the EU, the classification is any condition that has a prevalence of one in 2,000 or less. While 

the incidence rate for any given rare disease is small, the numbers add up quickly in terms of overall 
prevalence. Today, more than 400 million people worldwide, and 30 million people in the US are 
affected by one of the nearly 10,900 rare diseases that have been identified to date, according to 
advocacy group RareX.1 Unfortunately, less than 10% of all such diseases have an FDA-approved 
treatment, according to the National Organization for Rare Disorders (NORD).

In the US, the Orphan Drug Act (ODA) of 1983 is widely 
heralded for spurring ongoing innovation in rare diseases 
that may have otherwise not garnered attention by offering 
lucrative incentives to drive innovation and reduce risk for 
drug developers. These include:

• Tax credits for qualified clinical testing 
• Qualification for expedited development programs
• Waiver of the Prescription Drug User Fee (which can 

be several million dollars for a new drug)
• The opportunity for the drug to receive seven years of 

market exclusivity
• Exclusion from the Pediatric Research Equity Act
Prior to 1983, only 38 orphan drugs had received regulatory 

approval. In the nearly four decades that have followed since 
the ODA went into effect, nearly 1,090 orphan drugs have been 
approved in the US. 

Interestingly, thanks to sustained effort among small- and 
large-sized biopharmaceutical companies, in 2020, more than 
half of all new molecular entity (NME) and biological approvals 
by FDA were for treatments aimed at rare diseases, notes 

Tim Coté, CEO of Only Orphans Coté LLC, a consultancy 
focusing on drug development for rare diseases. Worldwide, 
orphan drug sales were forecast to grow at a compound annual 
growth rate of 12.3% from 2019 to 2024—nearly double the 
rate projected for the non-orphan drug market.2 

Many consider the path carved by the ODA to be an 
unqualified success. “You can’t argue with success,” says Coté. 
“Today, almost all countries have legislation to spur innovation 
in rare diseases that is modeled after the ODA.”

“The majority of rare diseases are now recognized to 
have genetic drivers, and tremendous scientific advances are 
being made in understanding genomic drivers and molecular 
pathways and mechanisms through which diseases occur and 
progress,” adds Animesh Arun, principal, rare diseases insights, 
for Axtria, a cloud software and data analytics company. 
“Such breakthroughs are making it possible to identify very 
specific therapeutic targets during drug development, and 
open the door for more specific diagnostic testing options 
and protocols to help patients with these genetic mutations or 
biomarkers to be identified more quickly.” 

Betting the House 
on Orphan Drugs
While all drug development efforts are fraught with peril, a growing number of 
biopharma companies—large and small—are staking a claim in the rare disease 
treatment space, chasing odds that could yield clinical and financial rewards 

SUZANNE SHELLEY, CONTRIBUTING EDITOR
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The shifting sands of  ‘market exclusivity’
Under the ODA, one of the most important incentives for 

drug developers has been the seven-year period of market 
exclusivity that is provided for first-in-class orphan products 
upon approval. However, in recent years, the definition 
of which products will actually be protected under this 
exclusivity clause has grown murky.

“Drug law hinges on the question of ‘what’s the same and 
what’s different?’” says Coté. “Under the ODA, this concept 
has very different implications compared to how ‘same’ and 
‘different’ are considered in the review division.” From 2007 to 
2011, Coté was the director of the Office of Orphan Product 
Development for FDA, and personally signed off on 1,400 
orphan-drug designation applications in that role.

Coté explains: “While esters and salts of the same therapy 
may be deemed the same product, things become less clear 
when it comes to monoclonal antibodies, gene therapies, 
enzyme therapies, and the microbiome—all of which are being 
explored to address rare diseases; so case law is evolving very 
rapidly to keep up with competing claims related to market 
exclusivity provisions.” 

For instance, today, you can get an orphan drug approved 
based on its moiety, “but if another drug developer comes 
along with a different formulation of the same moiety and 
it is proven to be clinically superior (in terms of being safer, 
more effective, or providing a major contribution to patient 
quality of life), it may also gain FDA approval—thereby 
essentially breaking the initial exclusivity provision of the 
ODA and instead allowing both therapies to enter the market 
for the same indication, viewed as being sufficiently ‘different’ 
despite having the same moiety,” says Coté.

Importantly, he adds that “this is not an unanticipated 
loophole—rather, it was an intentional aspect of the original 
ODA regulations, driven by the idea that if a therapy that was 
indeed better came along, it too could be approved to address 
unmet clinical need—even if it has the same moiety as the first-
in-class approved therapy.”

Big Pharma takes a seat at the table
Historically, breakthrough orphan drugs have been 

pursued by smaller companies and startups. However, what 
smaller, pre-revenue life sciences R&D companies may have 
in the way of a winning candidate therapy and a nimble 
mindset they often lack in a deeper bench of expertise, 
experience, and funding. Thus, it should come as no surprise 
that in recent years, Big Pharma has turned its attention 
toward the orphan drug/rare disease space as well.

“Big Pharma was tentative at first because these companies 
understood that pursuing orphan drugs would involve a 
completely different business model,” says John Doyle, group 
vice president of health sciences at Exponent, and adjunct 
assistant professor in the Department of Epidemiology, 
Mailman School of Public Health, at Columbia University. 
“However, much of the low-hanging fruit in mass markets 
has already been harvested, yet orphan and rare opportunities 
still enable value-based pricing power.”

Similarly, “market saturation across most larger disease 
states creates considerable competition for patients, and this 
creates a particular challenge for drug companies—beyond 
even the initial challenge of getting a new medication approved 
for use in a crowded therapeutic space,” adds Maria Kirsch, 
general manager of patient services for EVERSANA.

Larger pharma companies have more stable footing to 
operate in the clinical trial, or pre-revenue phase longer, and 
absorb potential downturns—and in some cases, are able to 
give life to promising yet abandoned programs or molecules 
shelved by smaller companies, according to Ela Lourido, vice 
president of biopharma services for Biologics by McKesson, 
an independent specialty pharmacy. “And when larger 
companies collaborate with smaller innovator companies 
through license agreements and other funding or partnering 
arrangements or acquisitions, it can provide momentum for 
all stakeholders,” she says.

“Similarly, a large pharmaceutical company that has 
previously navigated the clinical development process multiple 
times will have a clear advantage compared to one doing it 
for the first time,” adds Scott Swain, director of regulatory 
sciences and real-world evidence (RWE) for Cardinal Health. 
“Smaller biotech companies often rely on multiple rounds of 
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RWE studies have become  
a necessity to ensure  
commercial success    
among orphan drugs 

fundraising, which can delay research and development, an 
issue which is much less problematic for Big Pharma.”

Nevertheless, encompassing both segments, Amanda 
Powers-Han, chief marketing officer for Greater Than One 
(GTO), a marketing agency with specialized expertise in rare 
diseases, notes that about half of GTO’s book of business is 
dedicated to orphan drugs for rare indications. 

“The optimist in me believes that Big Pharma and the 
overall industry is investing more heavily in orphan drugs for 
the promise they provide for better health outcomes, but they 
also don’t really have a choice,” she says. “Gone are the days of 
the big blockbuster drugs targeted at millions of patients that 
can provide one cash cow to help fuel the company’s fortunes.”

Growing interest in orphan indications is also a natural 
consequence of  the industry's improved understanding of the 
pathophysiology of disease, notes Swain. 

“As the precision medicine wave has helped to redefine 
specific forms of any given disease as rare, and identify potential 
treatments as orphan drugs, Big Pharma had no choice but to 
grab a board and surf the waves,” he says.

RWE to augment accelerated approvals
The role of RWE derived from analysis of and formal 

studies involving real-world data (RWD)—such as electronic 
health record (EHR) and claims databases, published literature, 
laboratory testing and prescription data, patient-reported 
outcomes, registries, digital health, and wearable device data 
and more—to support the orphan drug space continues to 
become more multifaceted. RWE-based efforts are now being 
used to support drug discovery, patient diagnosis, clinical trial 
enrollment, and postmarketing studies to confirm longer-
term clinical outcomes when an orphan drug is approved on a 
limited data set.

For many orphan treatments, FDA approval has often been 
granted on trials that involve just a small number of patients 
and are operated for shorter-than-usual durations, notes 
Ray Huml, vice president of scientific and medical strategy 

for Syneos Health, and head of the company’s Rare Disease 
Consortium. By way of example, Exondys 51 (eteplirsen) from 
Sarepta Therapeutics, the first therapy to receive FDA approval 
for the treatment of a particular form of Duchenne muscular 
dystrophy (DMD) that impacts just 13% of all DMD patients, 
only had 12 patients enrolled in the registration trial.3 “In such 
cases, an orphan drug could receive initial regulatory approval, 
but the company will then be required to carry out longer-
term confirmatory studies and develop real-world evidence to 
confirm the clinical benefit, safety, and durability of the therapy 
over longer time frames,” adds Huml.

Small trial populations and expedited approval processes 
often translate to a dearth of clinical insights at market launch, 
and this can impact physician prescribing behaviors, patient 
acceptance, and payer coverage, Nancy Young, vice president 
of commercialization services on AmerisourceBergen’s global 
consulting team, points out. “RWE studies have become a 
necessity to ensure continued commercial success among 
orphan drugs, and to inform both clinical decision-making 
and coverage negotiations,” she says.

In turn, armed with this information, payers are more 
routinely implementing innovative strategies to address  access 
and reimbursement issues associated with these promising yet 
high-cost medicines—to ensure they receive optimal value 
from their pharmacy spend. 

"Post-marketing studies undoubtedly enable data-informed 
payer support, which then improves patient access to these 
lifesaving therapies,” contends Lourido.

Diagnosis and trial recruitment challenges
For patients with a rare disease, it can take anywhere from 

five to 10 years, and interactions with dozens of doctors and 
specialists, to get a proper diagnosis.4 “It’s important to get the 
diagnosis correct, and to identify relevant genetic mutations, 
as this can help connect the patient to a trial or approved 
therapy that is specified for that particular form of the 
disease,” says Huml. The executive speaks from experience, 
as he and his wife are parents to a son and a daughter each 
living with the rare condition facioscapulohumeral muscular 
dystrophy, a a disorder characterized by muscle weakness 
and wasting (atrophy). Huml is the editor and author of Rare 
Disease Drug Development: Clinical, Scientific, Patient and 
Caregiver Perspectives, published in 2021 by Springer.

“The sense of urgency in rare disease therapies cannot be 
overlooked,” adds Kirsch. “When it takes years for a patient 
to be diagnosed, that’s additional years of pain, struggles, 
and uncertainty.” Such delays not only slow down access to 
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an approved therapy or the ability to participate in a relevant 
clinical trial, but for some types of rare diseases, the lost time 
can lead to irreversible disease progression or loss of motor 
skills, organ function, or cognitive capabilities.

Fortunately, as GTO’s Powers-Han points out, rapidly 
expanded capabilities in advanced data mining and data 
analytics using artificial intelligence (AI), machine learning 
(ML), and simulation are helping to power the process 
of finding needles in a haystack. These tools can connect 
seemingly unrelated data to identify a matrix of symptoms to 
help to connect the right patients with the right clinical trial 
opportunities more quickly.

EVERSANA’s head of data and analytics, Simon Andrews, 
adds: “Today, using a predictive model deployed in the technology 
stack, a hospital can analyze significant quantities of de-identified 
patient-level data, helping physicians to improve the odds of a 
timely, accurate diagnosis at the point of care for a particular 
patient, or suggesting a potential diagnosis that would then prompt 
the doctor to order appropriate blood or genetic testing.” 

Arun of Axtria cites an example of using patient-progression 
modeling to identify anonymous patients that are likely to have 
a particular rare disease or progress in their disease. This 
enables timely flagging by their physicians, and can provide a 
critical opportunity for timely intervention and initiation of 
therapy, he says.

“Physicians will often wrongly assume the most likely 
diagnosis but rarely consider a diagnosis of a rare disease, 
while today’s AI/ML and advanced data-analytics techniques 
will do the opposite,” adds Harlen Hays, director of research 
analytics for Cardinal Health.

Another factor that hinders timely disease diagnosis and, 
in turn, clinical trial enrollment, is that today’s medical coding 
systems, experts agree, do not provide sufficient nuance for 
many rare disease categories. “Of the 10,600 rare diseases 
known today, only about 500 of them have formal ICD-10 
codes,” notes Huml on the international classification of diseases 
coding system used by the US healthcare system. “If you’re 
mining databases in search of trial candidates or are trying to 
assess the potential market size for a drug, you will find some 
mechanistically related patients lumped together under the same 
code. But the apparent findings will be overinflated because you 
won’t be able to easily identify just the specific subset of patients 
you want based on a particular undifferentiated ICD-10 code.”

There is work currently underway5 to allow researchers to 
improve the identification of patients using claims databases 
without strict reliance on ICD-10 codes. “This is accomplished 
by leveraging the prevalence of clinical presentations clusters 

https://aphenapharma.com/
https://aphenapharma.com/
mailto: sales@aphenapharma.com
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The distribution partner 
must have a connected 
network of facilities in      
the right parts of the 
country or world with 
redundant systems 

known to be associated with the correct phenotypes,” explains 
Andrews of EVERSANA.

Drug distribution: Streamlined yet complex
Due to their small overall volumes, nearly all rare disease 

medicines are subject to an exclusive or otherwise highly 
limited network arrangement defined by the manufacturer 
prior to regulatory approval, explains McKesson’s Lourido.

“Because orphan drugs typically must be stored in 
temperature-controlled settings, distribution requires a white-
glove mindset to ensure these expensive and low-availability 
products make it safely to the end patient,” adds Danny 
Williams, president of channel management for EVERSANA. 
Temperature studies, he says, should be carried out prior to 

transportation, and rigorous protocols should be followed to 
maintain these products within the required temperature range 
throughout storage and transportation, using specialized cold 
chain packaging materials and protocols.

For example, because healthcare providers typically 
don't stock rare and orphan products for a period of time, 
distributors often focus on “just-in-time” shipping from a 
few strategic locations. “To minimize delays, the distribution 
partner must have a connected network of facilities in the 
right parts of the country or world with redundant systems 
to ensure continuity and swift responses in the event of a 
shutdown or emergency,” says Adam Blatney, vice president of 
specialty sourcing and distribution for AmerisourceBergen. 

Similarly, the distribution partner should have established 
customer relationships across all classes of trade, particularly 
as additional drug indications are received, and have broad 
health system penetration. “These existing relationships 
increase the likelihood of timely shipping, existing credit lines 
accounting for the provider’s full portfolio of products, and 
familiarity with ordering processes, helping to ensure a more 
seamless customer experience at launch,” adds Blatney.

Premium pricing: Getting what you pay for
Orphan drugs are typically among the most expensive 

therapies on the market, with prices that can easily go from Cr
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The limited number of formal ICD-10 codes associated with rare disease can challenge data-mining efforts in patient recruitment and 
market research.
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Value-based contracting agreements are increasingly being 
struck around new and high-cost therapies for rare diseases  
to potentially alleviate reimbursement issues.

hundreds of thousands to millions of dollars per patient. 
Today, value-based contracts (also known as outcomes-
based agreements), which aim to reduce risk by linking payer 
coverage directly to actual clinical outcomes, continue to 
grow in popularity, and many stakeholders agree that they 
make particularly good sense in the orphan drug sphere. 

While such agreements among biopharma companies, 
payers, and others offer a promising option to share risk more 
equitably, creating them produces yet another challenging 
hurdle for drug developers, argues Doyle. 

“All parties must decide what are the most essential 
metrics, endpoints, or surrogate endpoints to demonstrate 
clinical success, and then carry out modeling and simulation 
(i.e., epidemiological, actuarial, economic), collecting and 
analyzing many forms of RWD to design the novel contract 
terms and manage them over time.”

https://klingecorp.com/


14 \ Visit our website at www.PharmaceuticalCommerce.com  \  10.2022

One recent example is the gene therapy Zynteglo, also 
known as beti-cel, from Bluebird Bio, a one-time treatment 
for the rare blood disorder transfusion-dependent beta-
thalassemia (TDT). The condition afflicts about 1,500 patients 
in the US, and the lifetime cost of caring for a patient with TDT 
can eclipse $6 million, according to the company.

Prior to the drug’s US approval in August, the Institute 
for Clinical and Economic Review (ICER) “unanimously 
determined that evidence is adequate to demonstrate that beti-
cel provides a net health benefit compared to standard clinical 
management based on an anticipated (pre-approval) price of 
$2.1 million—as long as the price is subject to 80% payback 
for patients who do not achieve and maintain transfusion 
independence over a five-year period.”6

When the therapy entered the market this summer, 
Bluebird Bio set the average wholesale acquisition cost (WAC) 
of $2.8 million per patient—a price the company says reflects 
the potentially curative nature of the drug and its ability to 
reduce the need for a lifetime of blood transfusions in 89% of 
Zynteglo patients.7 To help model risk-sharing arrangements 
among drug developers and payers, Doyle notes that Bluebird 
Bio shared publicly an outcomes-based contracting strategy 
featuring a one-time, up-front payment with a potential rebate 
up to 80% of that one-time therapy cost if patients don’t achieve 
transfusion independence. Specifically, the company is offering 
payers an outcomes-based deal that would refund up to 80% of 
Zynteglo’s cost if a patient fails to achieve and maintain blood 
transfusion independence up to two years after infusion.

Alnylam Pharmaceuticals has also devised an outcomes-based 
contract with certain payers for Onpattro (patisiran), its orphan 
drug for the treatment of polyneuropathy caused by the rare 
condition HATTR amyloidosis, to soften the blow of the drug’s 
$445,000/year WAC. The value-based  agreement for Onpattro 
with pharmacy benefits manager Prime Therapeutics allows for a 
refund in the event that one of two endpoints is triggered—drug 
continuation by the physician or progression to liver transplant. 

“If you are able to generate the evidence to support the value 
of your product, you’ll be paid an adequate return on your 
investment, but I can’t underscore enough how important it is to 
demonstrate value in many ways, especially in this era when drug 
developers are often being attacked for drug pricing,” says Doyle.

Best practices in commercialization 
By design, the commercialization strategy for orphan drugs 

must be inherently patient-centric and high touch. More so than 
in other disease states or drug categories, “the drug developer 
must function as an ‘ecosystem integrator’—creating the 

backbone for the many types of support programs, providing the 
technology and the data science that is needed for it to all work 
seamlessly,” says Doyle. He notes that this may include not only 
clinical and financial support, but programs related to nutrition, 
transportation, social service, and other environmental elements 
that will improve the long-term outcomes for such patients; this is 
a new strategy for many pharma companies, according to Doyle.

"It’s expensive to find the right people and build infrastructure 
needed to support any launch, especially a rare one,” adds Kirsch. 
“In most instances, it doesn’t make sense to build a pharmacy or 
distribution center, so it’s critical to invest in a third-party partner 
that can do that for you, and one that knows the industry.”

To increase the odds of success during the clinical trial  process, 
stakeholders agree that orphan drug developers, no matter the 
size, should foster a strong working relationship with FDA as early 
as possible—well in advance of the regulatory drug filing. 

“So many pharma companies are terrified of the agency, 
and this creates a serious obstacle in terms of both missed 
opportunities to streamline the process earlier, and analysis 
paralysis that could be overcome with a few good conversations 
early on,” says Coté, as noted, himself a former FDA official 
in the orphan drug space. “There’s no such thing as a bad 
meeting. The agency is honestly and earnestly looking for 
ways to help drug developers bring their lifesaving therapies to 
market as quickly as possible.”  

References 
1.  RareX, The Power of Being Counted. https://rare-x.org/case-stud-

ies/the-power-of-being-counted/
2.  Evaluate Pharma, Orphan Drug Report 2019, 6th Ed., April 2019. 

https://www.evaluate.com/thought-leadership/pharma/evaluate-
pharma-orphan-drug-report-2019

3.  “Controversy Surrounds Exondys 51 Approval: What to Know,” 
Managed Healthcare Executive, August 2017. https://www.man-
agedhealthcareexecutive.com/view/controversy-surrounds-exond-
ys-51-approval-what-know

4.  Huml, R.A. et al., “Use of Big Data to Aid Patient Recruitment 
for Clinical Trials Involving Biosimilars and Rare Diseases,” Ther 
Innov Regul Sci, DOI 10.1007/s43441-019-00009-1.

5.  Ainslie Tisdale et al., “The IDeaS initiative: pilot study to assess 
the impact of rare diseases on patients and healthcare systems,” 
Orphanet J Rare Dis. https://doi.org/10.1186/s13023-021-02061-3

6.  ICER Publishes Final Evidence Report and Policy Recommenda-
tions on Beti-Cel Gene Therapy for Beta Thalassemia, ICER Press 
Release, July 2022. https://icer.org/news-insights/press-releases/
icer-publishes-final-evidence-report-and-policy-recommenda-
tions-on-beti-cel-gene-therapy-for-beta-thalassemia/

7.  Iskowitz, Marc, “Bluebird’s $2.8M gene therapy opens the door to 
pricing questions,” Medical Marketing and Media, August 2022. 
https://www.mmm-online.com/home/channel/bluebirds-2-8m-
gene-therapy-opens-door-to-pricing-questions/

IN  FOCUS

https://icer.org/news-insights/press-releases/icer-publishes-final-evidence-report-and-policy-recommendations-on-beti-cel-gene-therapy-for-beta-thalassemia/
https://www.mmm-online.com/home/channel/bluebirds-2-8m-gene-therapy-opens-door-to-pricing-questions/
https://ojrd.biomedcentral.com/articles/10.1186/s13023-021-02061-3
https://www.managedhealthcareexecutive.com/view/controversy-surrounds-exondys-51-approval-what-know
https://www.evaluate.com/thought-leadership/pharma/evaluatepharma-orphan-drug-report-2019
https://rare-x.org/case-studies/the-power-of-being-counted/


WE WANT TO MEET YOU! – Visit with us at PackExpo, Booth #W-23035

Lifoam’s advanced thermal shipper
technology keeps temperature-sensitive
vaccines safe and secure with zero
changes to your distribution channels. 
Our trusted Propak™ gel packs keep 
contents cold whether you choose the 
EVG™, ePUR® or Bioffex™ shipper. Bioffex™ 
material is made from 100% bio-based 
renewable resources, industrial composts 
in 4 weeks, and is just as reliable as an EPS 
cold-shipper. Protecting people and the 
planet, one cold-shipment at a time.

Protect the 
vaccines that
protect us 
with Lifoam®

packaging.

lifesciences.lifoam.com
Contact us sales@lifoam.com

WE WANT TO MEET YOU! – Visit with us at PackExpo, Booth #W-23035

Lifoam’s advanced thermal shipper
technology keeps temperature-sensitive
vaccines safe and secure with zero
changes to your distribution channels. 
Our trusted Propak™ gel packs keep 
contents cold whether you choose the 
EVG™, ePUR® or Bioffex™ shipper. Bioffex™ 
material is made from 100% bio-based 
renewable resources, industrial composts 
in 4 weeks, and is just as reliable as an EPS 
cold-shipper. Protecting people and the 
planet, one cold-shipment at a time.

Protect the 
vaccines that
protect us 
with Lifoam®

packaging.

lifesciences.lifoam.com
Contact us sales@lifoam.com

https://jadexinc.com/
http://lifoam.com/
https://lifesciences.lifoam.com/
mailto: sales@lifoam.com


16 \ Visit our website at www.PharmaceuticalCommerce.com  \  10.2022

FEATURE

Service providers and equipment vendors supporting the global pharmaceutical cold chain 
market in the past couple years have done double duty: not only did they have to drastically step 

up their supply of containers, refrigerants, and transportation services, but they also developed a raft 
of new configurations and service capabilities. 

Those new capabilities are now providing benefits to the 
“rest of” the pharma cold chain—the biologic and temperature-
sensitive formulations that the pharma industry is increasingly 
bringing to market. Cases in point:

• Pallet containerization for air freight. Envirotainer 
brought out the Releye container, designed to convey up 
to four US or five European-style pallets with a lower 
weight and smaller carbon footprint. The just-introduced 
va-Q-one 300P, from Va-Q-Tec, is designed for single-
use shipments to countries where the return of a lease 
air-freight container is difficult; the container’s use of 
vacuum insulated panels (VIPs) is said to significantly 
reduce its weight. Sonoco ThermoSafe introduced the 
company's Pegasus pallet-size, passive unit load device 
(ULDs generally meet FAA requirements as aircraft 
equipment) in 2020; now, it has been approved for use 
at a half-dozen international air carriers. SkyCell, which 
offers a “hybrid” container combining passive cooling 
with powered airflow, introduced the 1500X container, 
pallet-sized and rated for up to 270 hours of uninterrupted 
service. Tower Cold Chain, a British passive-container 
provider, has announced a doubling of the capacity of 
its global network of leased containers, used in air and 
ground transportation modes.

• Parcel-size containers. Traditional expanded polystyrene 
(EPS) is on the run, being replaced by all-paper containers 
(designated as “curbside recyclable”) from Sonoco 
ThermoSafe (its EOS brand) and Truetemp Natural from 
Packaging Technology Group (now a business unit of Cold 
Chain Technologies). Meanwhile, Lifoam has introduced 
Bioffex, an insulation material made from plant sources of 
polylactic acid, which the company says can be composted 
and essentially eliminated in a matter of weeks. All of these 
new forms of insulation have been rated by the standard 
ISTA testing for their insulating performance. The other 
tack to take is to invest in reusable containers, which usually 
involves close coordination with the packaging vendor.

• COVID-19 vaccine distribution helped accelerate a 
transformation of how data are gathered and analyzed for 
cold chain shipments, with several private-equity funded 
companies bringing Silicon Valley-style IT innovation to 
supply chain management. Among these are ParkourSC, 
Roambee, and Controlant, and include in-house systems at 
global logistics providers. The companies tout the addition 
of artificial intelligence (AI)/machine learning (ML) 
techniques to the analytics, so that logistics providers can 
predict and address delivery problems before a container 
loses its temperature control.

Cold Chain Tech 
Continues to Evolve
The pandemic, which stressed all participants in the pharma cold chain, has not 
stopped innovation in industry practices, as exploration of the main drivers shows 

NICHOLAS BASTA, EDITOR EMERITUS
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• Expanding operations. Also spurred on by the pandemic, 
but continuing a growth trend that has been building for a 
decade, major logistics providers are bringing new capacity 
online around the world. UPS Healthcare says it will be 
adding four million square feet of warehousing in the next 
several years; DHL announced a $400-million plan to add 
three million square feet in the US alone, and recently 

opened a 344,000 square-foot facility near Frankfurt. 
Kuehne + Nagel  has built a 166,000 square-foot facility 

Envirotainer’s Releye RLP and RAP containers.
Credit: Envirotainer
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SkyCell’s 1500X container.
Credit: SkyCell
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in Indianapolis, IN, and is expanding the temperature-
conditioning facilities (which can prepare or recharge 
cold chain containers) in its QuickStat network of express 
courier locations worldwide. Late last year. FedEx opened 
a 138,000 square-foot facility at Miami International 
Airport, including a 70,000 square-foot cold chain facility, 
said to be the largest in the FedEx global network.

• Cell and gene therapies. The infrastructure for managing 
the booming field of cell and gene therapy (CGT) 
technologies, which often involve conveying living cells 
under cryogenic conditions, is being built out. Cryoport, 
a leader in this field, has opened new facilities in New 
Jersey and Texas, and recently acquired Cell Matters, a 
Belgian company that standardizes the cryopreservation 
of cells that have been harvested from patients; more 
recently it announced a partnership with BioLife Plasma 
Services, a unit of Takeda Pharmaceutical that manages 
cell-collection (apheresis) facilities. Jerrell Shelton, CEO, 
notes that the company has added to biomaterial storage 
capabilities in its network, as well as a logistics service 
provider, CryoPDP—all with a goal of facilitating both 
research and commercialization for CGT developers. 
CryoPDP has been bulked up by recent acquisition of Polar 
Express, a Spanish logistics provider. BioLife Solutions, 
a provider of cryopreservation solutions, has acquired 
Sterling Ultracold, a maker of ultra-low temperature 
mechanical freezers, and Sexton Biotechnologies, a 
supplier of CGT media and materials. In the past year, 
Envirotainer has also jumped into the CGT space with 
CryoSure containers—dewars for storing and transporting 
biologic materials at temperatures down to -70°C.

Driving end-to-end visibility
Most sensor/datalogger vendors include some type of data 

collection with their devices. Elpro, a leading datalogger vendor, 
offers the Elpro Cloud service that not only collects in-transit 
condition data, but also includes data from the stationary 
refrigerators it monitors at labs. Packaging vendors, especially 
those handling pallet-scale shipments and air freight, do the 
same by incorporating dataloggers into their containers. And 
among 3PLs, it is common to provide a data collection service as 
part of their service-level agreements with their customers. 

As alluded to, this data-gathering process is now being 
enhanced by third-party data aggregators, who can be hired by 
the pharma shipper to consolidate data from the sensors, the 
freight carriers, and others to present what is claimed to be a real-
time, end-to-end solution. (In reality, “real time” usually involves 
some lag, or dropouts, such as the time in transit on an aircraft.) 

“Real-time tracking enables resilience through control 
tower monitoring,” says Bobby Criss, digital supply chain 
leader, Johnson & Johnson. “The data from sensors can also 
be combined with other sources to understand lane trends and 
risks. Whether we are making decisions in real-time or using 
the sensors data for historical analysis, real-time tracking data 
provides considerable value and helps to maintain product 
flow to our customers.” (Criss will be expanding on this topic 
at the IQPC Temperature Control and Security meeting in 
Philadelphia, Nov. 1-3.)

ParkourSC, to cite one data-aggregation player, has 
added AI/ML to its offering to enable predictive analytics 
to the supply chain monitoring it provides. In early 2021, it 
announced a relationship with Cold Chain Technologies, as 
the latter ramped up its packaging volumes to help handle 
distribution of the Moderna COVID vaccine. “Beyond 

Kuehne + Nagel’s vaccine distribution center, which houses 
cold chain shipments.
Credit: K+N

Cryoport shippers for transport of cell and gene therapies.
Credit: Cryoport
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vaccines, the combined solution will track critical parameters 
for drugs and biologics, such as location, temperature, and 
vibration, along with data streams about weather, traffic, 
flight schedules, and more, to not only remove blind spots in 
the supply chain but flag potential issues so that they can be 
rectified before product is compromised,” say the companies.

Data aggregator Roambee touts the capability of its 
Honeycomb Visibility Platform not only for monitoring and 
reacting to temperature excursions for a cold chain shipment, 

but also to manage inventories, safety stock, and related 
distribution issues, such as the ability to manage inventory by 
the expiry dates of inventory. 

The 3PLs that serve the pharma industry have their own 
version of data aggregation. UPS Healthcare, for example, is 
building out the UPS Premier service announced a couple 
years ago, by adding new levels of precision to its data 
capabilities (UPS Premier is available as silver, gold, and 
soon, platinum levels; the latter provides real-time tracking of 

Credit: Batke82as.com/stock.adobe.com 
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shipments throughout the UPS network as well as contractors 
that UPS uses). DHL’s version of this aggregation is called 
LifeTrack; FedEx touts the combination of its SenseAware 
dataloggers with the Surround platform for analytics and 
predictive support. 

Dan Gagnon, VP of global strategy at UPS Healthcare, 
notes that while its Premier services provide peace of mind 
to its pharma clients, it also has significant internal benefits 
for the company (which ultimately will translate into better 
customer service). “UPS Premier enables our operators to track 
packages moving through our network, when they enter one 
of our buildings, when they move through it, and when they 
leave," he says. "We might be handling thousands of packages 
hourly, but the operator can locate an individual package with 
a handheld device. The ‘secret sauce’ to our >99.9% on-time 
performance is that connection to operators.”

As management of the pharma cold chain tightens, other 
aspects of the process become better understood. An example 
of this is the transit from a specialty pharmacy (whose products 
typically involve cold chains) to the end user—the patient’s 
home or the hospital where a dosage might be administered. 

The IT company ParcelShield, which works with many such 
pharmacies, says that its predictive tracking tools have prevented 
more than $3 billion annually in wastage in US distribution, 
by enabling logistics companies, or ParcelShield contractors 
(the company says it has 900 such contractors located all over 
the country) to intervene when shipments are at risk from 
temperature excursions or have been misrouted. The company 
bases its predictive ability on a database of distribution pathways, 
weather forecasting, and other factors; it also helps client shippers 
select logistics providers based on past performance. “About 90% 
of our business has been with pharmacies, including a just-
announced relationship with Walmart,” says Sebastian Pistritto, 
marketing VP at the firm. “A growing part of our business is 
working directly with pharma companies."

Specialty pharmacies have another driver of their attention—
the need to demonstrate compliance with the 4.0 version 
of URAC standards. URAC is a nonprofit that certifies the 
operational performance of pharmacies (among other tasks); 
many drug purchasers, such as pharmacy benefit managers, 
require that certification to do business with them. Specialty 
pharmacies have had to manage their cold chain shipments 
well under URAC 3.0; now under the newer standard, they 
need to ensure safe delivery of room-temperature (i.e., non-
cold-chain) pharmaceuticals as well. Both AmerisourceBergen 
and Cardinal Health have set up advisory services to help their 
pharmacy customers meet URAC 4.0 standards.

Sustainability
While making a case for the lesser carbon footprint of its 

powered, reusable containers, Envirotainer has gathered data 
indicating that only 10% of the pharma industry’s overall 
carbon footprint is involved in logistics and distribution; 
the bulk is generated during raw material sourcing and 
manufacturing. Of that 10%, the great majority of carbon 
emissions would come from transportation—fuel consumption 
and related activity. The global logistics industry overall is 
trying to address those transportation deficits through actions 
like encouraging the production of so-called “sustainable 
aviation fuel,” produced from biologic sources, using electric 
vehicles for ground transportation, and deploying photovoltaic 
panels to power warehouse environmental control. 

All that being said, when it comes to the pharma cold chain, 
the most glaring environmental problem is the accumulation 
of single-use, expanded polystyrene (EPS) insulation in 
pharma packaging. Technically, EPS is recyclable (and that is 
performed sometimes, in some locations), but the drive has 
been to develop alternative insulation materials or packaging 
methods—specifically reusable or recyclable containers.

The all-paper containers from Sonoco ThermoSafe or 
Cold Chain Technologies are gaining market share, according 
to conversations with those companies, even though those 
curbside-recyclables containers have a higher price than EPS 
containers. The same is true of Lifoam’s Bioffex compostable 
polylactic acid insulation, although pricing is influenced by 
the volume of packaging being ordered by clients. 

On the reuse front, knowledgeable observers say that 
upwards of 20% of the boxes are lost after initial use; returned 
boxes need inspection and refurbishment, and in addition, 
the expense of reverse logistics needs to be accounted for. 
Over recent years, the concept of a reusable container has 
shifted from simply ordering such boxes to a “cold-chain-as-
a-service” orientation. The packaging vendor works closely 
with the pharma shipper to devise trade lanes and return 
practices. In addition, boxes are being delivered prebuilt and 
preconditioned, relieving the shipper from those tasks. (It can 
take upwards of a couple days storage in a refrigerated room 
or chamber to precondition a cold chain box.) 

Peli Biothermal was one of the originators of reusable-
container services; Adam Tetz, director of global marketing, 
says that the company has around 70 locations worldwide 
where its containers are returned and readied for reuse. 
“Customers tell us it’s how we’re going to win their business,” 
he says. Most other major container providers have set up 
similar programs.  
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Cell and gene therapies (CGTs) require complex manufacturing 
and distribution processes that are often difficult to scale.1 Unlike 

conventional pharmaceuticals such as small molecules and biologics, many 
advanced therapies are made to order and have an extremely limited shelf 
life. This is especially true for ex vivo therapies: living cells are collected from 
donors, transported to manufacturing sites, manipulated, and delivered 
to the patient. The separation in distance and time between each step 
in the process demands that cells be cryogenically frozen to maintain 
their viability and function.2 A temperature below the glass transition of 
water (Tg), about -135°C, is recommended, as it halts metabolic activity 
and inhibits degradation.3 Warming above this threshold, even briefly, can 

damage cells and threaten the efficacy of treatment.4

A robust and coordinated cold chain is, therefore, necessary 
to ensure that cell and gene therapies are delivered on time with 
high quality. This article discusses the challenges of building a 
cold chain for CGTs and proposes strategies to improve their 
reproducibility and traceability for better clinical studies and 
more successful commercialization.

Reproducibility protects CGT quality
Cells are at risk of damage once separated from the body. 

Routine handling in and out of storage or during transport 
can expose CGT materials to temperatures above Tg, 
threatening their viability and downstream efficacy. Given the 
large temperature differential between storage and working 
conditions, even short exposures to ambient temperature can 
lead to rapid warming for cryopreserved materials. 

With a boiling point of -196°C, liquid nitrogen (LN2) 
is the gold standard for cryogenic storage. Samples can be 
safely stored in either the liquid or vapor phase of LN2. When 
retrieving samples from an LN2 freezer, both target and non-
target (innocent) materials can experience warming.5 Cells 
moved from -180°C to ambient temperature will reach Tg 
in about 90 seconds, providing a short window of time for 
the removal of the target materials and safe return of the 
innocents. Transient warming events, especially if frequent, can 
significantly damage cells.6

A strong quality management system with safeguards and 
risk mitigation protocols is necessary to ensure that CGTs 
are stored safely and securely during their time outside the 
human body. Facilities for LN2-based cryogenic storage should 
follow best practices recommended by leading authorities in 

Building a Robust 
Cold Chain for CGTs
Strategies to boost the reproducibility and traceability of cell and gene therapies for 
more effective clinical studies and commercialization

BY SARAH ECKENRODE, PhD, AZENTA LIFE SCIENCES
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the industry, such as the International Society of Biological 
and Environmental Repositories (ISBER).7,8 For companies 
lacking the necessary infrastructure or expertise, storing CGT 
materials and clinical samples offsite with external partners is a 
viable alternative.

Implementing automation in the cold chain can bring major 
benefits to reproducibility. Pulling racks by hand to locate 
the target box or cassette exposes the entire rack to ambient 
conditions, increasing the risk of damage to innocent materials. 
Unlike a human, robotics can find and select samples at very 
low temperatures within the freezer, creating a much more 
controlled environment for retrieval.9 Manual workflows 
expose materials to temperature fluctuations that are larger, 
longer, and more variable than automated systems. Speed and 
technique can vary considerably between users and even over 
repeat performances of the same individual. Handling errors 
further increase the risk to CGT quality, such as pulling the 
wrong cryobag, misplacing materials, improperly securing 
freezer doors, and dropping racks. In contrast, a robot is highly 
consistent when removing and adding materials to/from the 
storage unit, outmatching a human in terms of reproducibility.

Traceability through the cold chain
Manufacturing and delivering ex vivo therapies is significantly 

more complicated than traditional pharmaceuticals. Advanced 
therapies not only require nascent, expensive technologies to 
produce but also significantly increase the burden for tracking 
critical materials through the cold chain. Take autologous 
therapies like CAR-T for example. The patient is both the 
donor and recipient of cells, positioning them upstream as well 
as downstream of manufacturing. End-to-end tracking of the 
product—from collection of raw materials to manipulation at 
the manufacturing site to administration at the clinical site—is 
critical for patient safety and therapeutic efficacy. Both chain of 
identity (linking the product back to the original donor) and 
chain of custody (handling information, storage conditions, and 
description/date/location of actions performed, etc.) must be 
thoroughly documented to avoid errors and provide an audit 
trail in compliance with regulatory standards.

Since building the necessary infrastructure for transportation 
logistics may be too complex or costly, many CGT companies 
choose to partner with third parties to ensure proper tracking 
and delivery of materials. CGT-specialized vendors have 
developed the core competencies to mitigate risk and deliver 
efficiencies to the supply chain.10

At manufacturing sites, automated storage can streamline 
many of the tedious and complicated aspects of tracking critical 

materials. Automated LN2 freezers have built-in software that 
provides real-time visibility, comprehensive event tracking, 
and integration with a laboratory information management 
system (LIMS). The processes of sample addition and removal 
are more controlled and simplified, especially when the system 
can automatically scan and register barcode-labeled materials. 
All transactions are automatically logged, promoting better 
compliance and traceability. Audit trails and cold-chain-
of-custody records are substantially easier to generate and, 
importantly, are more accurate and thorough than those created 
by hand. Automated systems can also be implemented with 21 
CFR Part 11 compliance in mind to better support clinical trials 
and commercial operations.

Advanced therapies have the promise to treat previously 
intractable diseases, yet their fragile and bespoke nature pose 
major challenges to clinical scale-up and commercial scale-out. 
It behooves CGT companies to maximize reproducibility and 
traceability in the cold chain to adequately protect the value of 
critical materials from collection to product administration. 
Incorporating automation and working with expert partners 
can mitigate risk in CGT manufacturing and distribution. 
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Building toward a better network

As we manage supply disruptions in the current atmosphere, 
there is a need to build a better network that can also support 
the supply chain’s future. 

While conventional wisdom suggests that it makes better 
business sense to consolidate as much volume as possible 
to deliver the best cost to customers, that approach can also 
create challenges if a single supplier experiences a disruption. 
Pharmaceutical manufacturers should look to diversify their 
supplier base to ensure continuity and fewer disruptions for 
customers.

We also know that talent is critical to solving today’s and 
tomorrow’s challenges, and we’re seeing nationwide shortages 
in distribution center and warehouse workers. It is vital to 
focus on attracting, hiring and retaining the very best talent, 
ensuring competitiveness, not just in terms of salary, but 
investing in employees to help them grow their careers.

Preparing for the growth of the cold chain

Since 2018, more than half of FDA-approved drugs have 
required some type of cold chain storage and handling. These 
products are often critical cell and gene therapy drugs, rare 
and ultra-rare products that require specialized handling. 
As more of these products gain FDA approval and become 
commercialized, there is an urgent need to improve and 
develop the right infrastructure and technology for cold chain 
storage and transportation to create a more predictable, 
efficient and visible supply chain for these high-value products.

As an example, Cardinal Health recently announced a 
collaboration with Ember LifeSciences, which is truly 
transforming the way we move temperature-sensitive 
medications. While the industry standard is to ship millions of 
dollars worth of temperature-sensitive medications in one-time 
use Styrofoam shippers, the Ember Cube, Ember’s patented 
and reusable cold chain shipper, is loaded with technology that 
can tell us — and our customers — exactly the location of each 
product as it moves through the supply chain, and its precise 
temperature, in real time.

As the business behind healthcare for more than four decades 
and a leader in third-party logistics since 1995, Cardinal Health 
is prepared to meet your pharma distribution needs — better 
than anyone else.

Since the COVID-19 pandemic began, the global supply 
chain has experienced many challenges. With increasing 
shipments, shutdowns and extreme weather — now 
spurred by inflation — it’s becoming more challenging for 
the industry to get equipment, find labor in distribution 
facilities and warehouses and keep drivers on the same 
routes with the same customers. 

However, these challenges have only exacerbated the need 
to build toward the supply chain of the future. Here are 
three ways Third-party Logistics Services (3PL) is addressing 
current and future supply chain concerns.

Focusing on the now

Challenges brought on by the unpredictability of the 
pandemic have further amplified the need for 
pharmaceutical manufacturers to continue to grow,  
while also ensuring they have business continuity,  
to best support patients and providers. 

While business continuity plans usually address inventory 
challenges or damage to facilities, the pandemic brought 
about a need to also address fluctuations in labor supply. As 
the supply chain has continued to evolve, there has been a 
need for continuity to ensure that all stakeholders are aware 
of current and potential supply chain disruptions and how 
operational adjustments can have a tremendous impact on 
how well those disruptions are managed.

To learn how Cardinal Health™ 3PL Services is transforming the  
pharmaceutical supply chain, visit cardinalhealth.com/3PL
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Across all industries, maintaining supply chains is crucial for functioning 
effectively. Within the cell and gene therapy (CGT) sector, given that 

shipments are generally living cells, the management of supply chains is 
challenging, relying heavily on cold chain logistics. Time pressures are often 
particularly critical because CGT is often the last treatment option available, 
prescribed only when standard pathway options have been exhausted, 
meaning the patients involved are often critically unwell. Additionally, the 
personalized nature of many therapies requires scrutiny around supply 
chain tracking, as errors or delays could prove to be fatal. When working 
within such fine parameters, an integrated supply chain ecosystem can help 
ease time pressures, reduce errors, and improve automation. At TrakCel, we 

have identified five common areas where integration can help CGT developers support the cold chain 
logistics their therapies depend on.   

Tracking, monitoring, and excursion flagging
Many cold chain specialist couriers can provide a raft of 

information about the location and status of a shipment. Some 
can even give insight into the internal temperature of the shipper 
in real-time. While this information has the potential to be 
invaluable, the volume of the data generated can make it difficult 
to harness its true power, particularly if multiple shipping 
partners are being used. By integrating all shipping providers 
with a “hub” system like a cell orchestration platform (COP), 
this data can be automatically recorded against the drug journey. 
Workflows can also be built in, to alert users to events that might 
require action, such as a temperature excursion or a delay. 

These alerts can be proactively sent to whichever party in 
the supply chain needs to act, whether the drug developer, the 

manufacturer, healthcare provider, or another party. This means 
that regardless of which stakeholder is due to dispatch or receive 
a shipment, the information can be directed proactively, in 
real-time. By reaching further into the supply chain ecosystem 
by connecting to the COP for scheduling information and the 
events surrounding a shipment, logistics providers can be better 
informed. If, for example, a patient is unable to make a cell 
collection appointment, the COP can prompt to cancel or delay 
a pending shipment to minimize wasted resource and expense.

Expediting timelines
One of the pressures with cold chain shipping is time, whether 

it’s a fresh product with a short shelf-life or a cryopreserved 
one in a shipper with a limited charge period. However, this is 

Keys to CGT-Supply 
Chain Integration
Outlining five network-focused ways industry can support cold chain shipping of 
advanced therapy products 

BY PAUL VIGGERS, TRAKCEL
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magnified in the CGT cold chain, where there’s greater need for 
an efficient journey to optimize the chance of a good treatment 
outcome. Integrating key systems within the supply chain 
journey, such as enterprise resource planning (ERP) systems, 
manufacturing execution systems (MES), and the COP helps 
to ensure that courier collections can be made with sufficient 
advance warning, and delays are also flagged so that they can 
be minimized. As this happens in, or near to, real-time, the 
time that is allowed to resolve issues is maximized, reducing 
the impact on the overall patient journey or instances where 
product cannot be delivered within critical timelines. 

The receiving party details and dispatch information are 
stored in the COP, as are the rules that might govern a shipment, 
such as times when there’s customs clearance or a product cannot 
be received. This can help to prevent errors when scheduling 
shipping, as workflows can be configured to help users navigate 
these complex rulesets when scheduling treatments.

Automated booking
Within an integrated digital supply chain landscape, critical 

tasks and pathways are generally orchestrated by a COP 
that controls the processes specific to that therapy. This will 
include critical logistics information that when integrated, 
reduces what must be manually inputted into logistics booking 
systems or portals. This not only saves users time but ensures 
consistency and further reduces the chance of error. 

Information that is essential and/or consistent for a 
particular therapy, shipment type, or site, labeling information 
and other required details can be set as critical fields and then 
sent directly by the COP. This direct information transfer to the 
courier means that there is a guarantee that all parties are seeing 
the same data rather than outdated or miskeyed information.

In addition to bookings, cancellations can also be requested 
and sent directly from the COP, informing the dispatcher, 
courier, and receiver that a shipment has been delayed or 
postponed so that the relevant actions can be undertaken, and 
the shipment marked as requiring rebooking.

As digital ecosystems evolve and the CGT market expands, 
there is potential for the rich data that is gathered by the various 
systems to drive advanced analytics that will help all parties to 
manage forecasting and logistics even more finely. This is more 
of a challenge in a non-integrated system where data is split 
over multiple systems or paper-records.

Documented COC transfer (quality)
Digitizing logistics means that tracking the chain of custody 

for a shipment becomes far easier, as the COP will not only 

record the information in real-time but can dynamically search 
and report the audit trail of multiple/specific therapy journeys. 

This change of custody information can be aligned with 
quality checks that are verified by either or both parties at the 
point of transfer. This means that should anything go wrong, it is 
far easier to track down the point of failure in the supply chain. 
This has important ramifications not just for quality control 
processes; in an industry where the cost of goods is extremely 
high, this can help minimize risk and exposure to supply chain 
partners when processes that are outside of their control fail. 

These handover checks can be set up on a supplier, courier, 
therapy, or shipment basis, recording the specific information 
that is required at each point of the process and storing the 
record as a time-and-date-stamped element of the audit trail.

Workflows for storage and timing
Digital workflows within a connected environment do 

not have to be limited to the information that is generated by 
a single system to monitor and safeguard a critical deadline. 
For example, when managing received or stored samples, 
information from a courier system relating to the charge life of 
a shipping container can be overlaid with information from the 
COP about the key timings of the scheduled events, information 
from the ERP as to the storage location of the cells at any given 
point in time, and information from the MES as to when the 
manufacturing slot for the therapy is scheduled. All of this can 
combine to create an informed picture as to whether current 
storage or shipping conditions are suitable or where additional 
actions are required in order to safeguard cell samples. 

These actions can be driven by system-generated prompts 
to users that trigger at specific points, for example, within 
hours of the end of the container charge period.

A delicate approach
While the infrastructure is yet to be fully established for cold 

chain (in advanced therapies), companies such as TrakCel are 
constantly revising the existing framework and putting in place 
such processes. The five ways the CGT industry can support cold 
chain shipping that we have explored are some of the main areas 
where developers are already reaping the benefits of supporting 
their logistics with an integrated network of supply chain 
partners. The fragility of the cargo and time-sensitive nature of 
CGTs means that the industry must support and maintain the 
supply chains, especially cold chain, as best it can. 
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W ith the advent of new technologies, ultra-low temperature (ULT) freezers are increasingly 
improving in functionality, allowing for more effective storage. Amid various temperature-

related bottlenecks in the supply chain, such advances must continue to meet evolving customer 
needs in the life sciences. Dean Rainbolt, technical applications manager for the controlled 
temperature technologies group at Thermo Fisher Scientific, joined Pharma Commerce to explore 
these efforts, along with the steps required to successfully build a secure cold chain.

Pharma Commerce: How did efforts around developing and 
rolling out the COVID-19 vaccine impact Thermo Fisher’s ULT 
freezer product line? What extra pressures or considerations 
came about as a result of this accelerated process? 

Dean Rainbolt: As you can 
imagine, the need to deliver 
purpose-built equipment capable of 
properly storing mass quantities of 
the vaccine moved to the top of our 
list of priorities. We worked closely 
with the vaccine manufacturers to 
understand the precise temperature 
conditions required to safely 
store the vaccine, not only after 

manufacturing but at the point of 
distribution as well. Once those needs were established, our 
cold storage experts worked with our production facility to find 
innovative ways to increase production in a way that did not 
compromise our strict product quality practices. We also put 
together a team that focused on safe sample storage solutions.  

Increased production presented many obstacles, however. 
Examples include difficulty finding the materials and certain 
parts needed for the construction of the freezers, streamlining 

the building process while maintaining our strict quality 
requirements, and distribution of so many units around the world. 
Qualification practices of each freezer, which are required in most 
pharmaceutical applications after installation, also impacted the 
timeline. We worked with vaccine manufacturers to streamline 
the qualification effort so that they could store products sooner 
after the freezer was installed with the same level of assurance.

What is the latest technology in this space, and how is 
that set to impact cold chain solutions going forward? 

We are continuously working on improving the performance 
and functionality of our ULT freezers, and in the past few years 
have made significant improvements. Those improvements are 
clear from the peak variance numbers during testing, as well as 
the many features we’ve added that help our customers quickly 
identify if there is a risk of a temperature excursion that can 
impact the product’s efficacy. An example is the light bar feature 
on our ULT range, which offers a visual notification option. 
We also have a system that proactively monitors the health of 
the freezer, which notifies the customer when there may be a 
problem before a temperature excursion occurs. 

Additionally, as the industry becomes increasingly eco-
conscious, we’ve equipped our entire line of freezers with V-drive 

A Dive into the 
World of ULT
Ultra low-temperature freezers continue to change the game in cold chain
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technology that ensures temperature uniformity, providing 
significant energy savings by adapting to the clinical environment. 

In order to build a secure cold chain, what steps are required? 
To build a secure cold chain, it’s critical to identify the sample 

path and consider the specific regulations for each segment of the 
cold chain. Once a strategy is in place that will ensure the safety of the 
samples across all potential storage locations and under varying loads 
and uses, the correct instrumentation and/or equipment must be 
purchased and qualified. Monitoring of the temperature of the samples 
throughout the process of manufacturing, storage, and distribution is 
critical. Documentation of this data must also be retained in a manner 
that will be available for review by auditing bodies. 

What do you foresee as the ULT cold chain demands  
of the next few years? 

Freezer availability to keep up with the ever-increasing 
demand for safe sample and vaccine storage space is critical. 
Not only do the large manufacturers of vaccines and other 
lifesaving products need this storage space, but smaller research 
facilities and universities need this support as well.

How is R&D in this space increasing the need  
to accelerate innovation in distribution? 

Our close partnerships with many drug and vaccine 
manufacturers allows us to track what difficulties they face, 
particularly related to storage space, qualification concerns, 
regulation changes, and updates. Further, with the increase 
in temperature-sensitive therapeutics, such as in cell and 
gene therapy, it’s important that we continue to push the 
boundaries of technology to ensure we can meet the demands 
of future temperature storage needs.

Are there any other temperature-related bottlenecks 
that need to be addressed? 

Identifying customer needs to ensure that the correct 
freezer is acquired for their specific application is critical to 
everyone’s success and helps ensure that critical medicines 
do not go to waste. If the correct freezer is purchased, based 
on performance and qualification requirements, the time 
and effort needed to install and qualify it so that samples and 
vaccines can be safely stored is greatly reduced.  

https://www.ups.com/us/en/healthcare/Home.page?&WT.srch=1&WT.mc_id=ds_gclid:EAIaIQobChMItbTBos7G-gIVq3xvBB3SegbfEAAYASAAEgKaW_D_BwE:dscid:71700000025781072:searchterm:ups+healthcare+and+life+sciences&gclid=EAIaIQobChMItbTBos7G-gIVq3xvBB3SegbfEAAYASAAEgKaW_D_BwE&gclsrc=aw.ds
https://www.ups.com/us/en/healthcare/Home.page
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Jay Johnson, senior manager of Labelmaster Services for Labelmaster, is a long-time expert 
in packaging and logistics solutions for the chemical and biotech industries, with a focus on 

dangerous goods (DG) and hazardous materials. He has been an active participant and major resource 
in the development and implementation of international dangerous goods regulations and is an active 
member of the Council on Safe Transportation of Hazardous Articles (COSTHA) and the Dangerous 
Goods Trainers Association (DGTA).

Johnson sat down recently with Pharma Commerce to share 
his thoughts about recent disruptions and advances in the area 
of cold chain, and to emphasize that companies need to choose 
packaging and distribution systems that really fit a checklist 
of their needs.

Pharma Commerce: With the pandemic and other 
crises, what key changes have you seen affecting cold 
chain in the last couple of years?

Jay Johnson: As the global pandemic has exposed 
logistical problems for lithium batteries and temperature 
recorders, people are going back to something of an “old 
school” approach. There had been this desire to have devices 
that could do everything—track shipments from space, 
for example—but they take a lot of power to run. And it is 
annoying to try and figure out whether such devices activate 
while they’re in the air, which the airlines certainly don’t like 
from a security standpoint. So, I’ve seen people going back to 
things like mechanical temperature recorders and chemical 
monitors, which only tell you when something’s gone out of 
range. These are inexpensive devices, particularly for last mile, 

and so are appealing to companies that have been scaling back 
from a cost standpoint. 

Another change is that companies aren’t filling warehouses 
with Styrofoam coolers anymore. Instead, there are all sorts of 
things happening with insta-boxes, pop-up liners, fabric bags, 
cool liners, and products that have reflective metal or recycled 
material. We’re getting very creative with the new packaging 
that’s available. Now, we can ask, is all of it good? No. Does 
all of it work for everything? Hell, no. Companies must map 
out what they’re doing and select the packaging system that 
1), fits their needs; 2), fits their time period; and 3), fits their 
price point. Now, Styrofoam panels were inexpensive, but 
it was difficult to sustain the right temperature because of 
gaps in the panels. And you’ve also got countries that don’t 
want Styrofoam, as they’re not able to recycle it. But if your 
system is built so that you can get your molded coolers back, 
you can run these coolers 10, 20 times. As long as you set up 
parameters to make sure that they’re not contaminated and 
you can easily replace the outer box if it gets damaged, the 
cooler itself could go on not indefinitely, but certainly for a 
long time, which means major savings. 

‘Old School,’  
New Technology
A conversation with dangerous goods expert Jay Johnson

JULIAN UPTON
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People always want the less expensive option. They want 
something that takes up less space and they want something 
that will work for the duration and at the price point for what 
they’re doing. But companies should really look at what they’re 
trying to accomplish. What temperature range do they actually 
need? Is it 2–8℃? Or could they really go for 0–8℃, which 
is much easier to maintain? Do they really need seven-day 
monitoring? Or would they know by the third day if something 
is wrong and move on? These kinds of questions help them to 
pick a better price point for what they’re trying to do. 

In terms of DG in the cold chain, what else has changed 
over the last two years?

I think that the way information is being communicated 
is different. There are still lots of conferences, but there’s not 
going to be as many as before because people have figured out 
a way to get their information from other sources. You’ve got 
people turning more than ever to pay services and websites 
and trade magazines because they couldn’t get together and 
hash it out at a conference during the pandemic. And people 
realized that the world didn’t come to an end when they didn’t 
go to conferences.

From my standpoint as a trainer and educator in the field 
of dangerous goods, we used to feel that if you didn’t do a DG 
class live then you weren’t getting trained. Now, people feel 
very different about that. But it took a pandemic to open that 
Pandora’s box. There were countries in Europe, Switzerland for 
example, that previously didn’t allow online training. They have 
had to make adjustments. Now I’m getting requests globally for 
training where they don’t expect me to fly over there; they want 
me to teach the class virtually and answer questions live. That’s 
a big difference. 

Are you seeing changes in the way life sciences 
companies are approaching cold chain challenges?

People  are  asking more quest ions  and pharma 
companies are getting more pushback from different regions 
internationally regarding packaging. One region might not 
want a particular item and so the pharma company has to 
figure out what alternatives they can use to get them even 
close to the temperature range they were getting at the price 
point they had previously. I’m getting a question like, “As 
opposed to Styrofoam or urethane foam, if I used an open-cell 
polyethylene foam, or even air bubbles or bubble bags, what 
kind of temperature can I maintain?” I usually try to push back 
and tell them really need a thermal lab to make sense of that; 
you can’t just take a chance on bubble wrap. 

Pharmaceutical companies are held to a higher standard; 
it’s about more than just fines and penalties for regulatory 
noncompliance. If a company starts to cut corners in storage 
and shipping, people are going to say, “Are they also cutting 
corners to make the drug that I’m taking? Are they cutting 
corners to make the device that I’m using to keep me alive?" A 
pharma company could be setting itself up for a PR nightmare 
that it really doesn’t need to have, because complying with 
regulations is going to be significantly cheaper than the PR 
ramifications of not doing that.

What balance are you seeing in terms of active  
and passive temperature control?

I’m seeing more active systems, and I think there’s a lot of 
opportunity there. Couriers can build refrigeration or heating 
into certain sections of the vehicle that is shipping the goods. I 
know they’re stiving to make customers feel more comfortable 
that refrigeration is maintained throughout the entirety of a 
shipment, without the use of additional insulation or passive 
materials. If an item is only being shipped from A to B and the 
courier can guarantee the temperature range without the need 
for cold chain packaging, then it might be worth companies 
paying more to ship it that way because they will save on the 
packaging. This technology is really moving forward because 
courier operators like UPS and FedEx want to keep all the stuff 
within their systems. By having active temperature control, 
whether it’s elevated or refrigerated, couriers can make the 
customers more dependent on them for a particular route, so I 
think we will see more investment in this active technology.  

Jay Johnson
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As technology and our understanding of disease advances, how we 
transport, handle, and store temperature-controlled pharmaceutical 

products is rapidly evolving. While cold chain products are not new to 
the industry, the amount of products that need specific temperatures is 
increasing. In fact, in 2021, 58% of the 50 top-selling pharmaceuticals in the 
US required cold chain handling and storage. 

And, as the number of 
personalized medicines in 
the drug pipeline continues to 
rise—most of which require 

freezer or deep-freeze temperatures—the need for more cold 
storage and handling will also increase.

Of course, this growing need for more specialized handling 
is taking place on top of an already taxed supply chain, 
exacerbated by the pandemic, a shifting online shopping 
culture, and even weather pattern changes. 

All of this says it’s time to rethink the cold chain as we 
know it, focusing on a future where we deliver medicine in 
new and innovative ways by working with other industries and 
businesses, ultimately building the cold chain of the future. 

Rethinking the packaging
While there have been advancements in the packaging of 

temperature-controlled pharmaceuticals, the overall methods 
have remained the same—either one-use shipping containers 
that can contribute millions of pounds of waste to landfills, 
bulky reusable freezer technologies, or refrigerated trucks. 
These options are used because they fit within the constraints 

and complexities of the shipping industry; however, while these 
methods have worked thus far, the influx of products needing 
specific temperatures, along with shipping delays caused by the 
overtaxed supply chain, means that these products could be at 
risk of losing efficacy—or worse—endangering patient lives. 

In our case, we recently joined forces with Ember 
Technologies, known for its smart mugs that can keep drinks 
at the perfect temperature with an app, to develop a new way 
to ship temperature-controlled products. By working together, 
our team was able to understand new technologies, and gain 
new ideas, while the Ember team was able to better understand 
the intricacies of the supply chain within the healthcare space, 
and what’s needed to keep these highly expensive and life-
saving medications safe for patients.

This partnership led to the initial design of the Ember 
Cube, a reusable refrigerated shipping container that uses 
novel technology designed specifically for these temperature-
controlled products.

Finding real-time visibility
We know where our shoes and cat food purchases are in 

the supply chain—so, why not our medications? The real-

Building the Cold 
Chain of the Future
With today's greater combination of technology and know-how, we must design new 
ways to handle sensitive pharmaceuticals—and do it together 

BY JOEL WAYMENT AND JASON COOK, CARDINAL HEALTH
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time monitoring of pharmaceutical products, and specially 
temperature-controlled therapies, is not a new ask. In fact, it is 
largely considered one of the most serious challenges affecting 
the pharmaceutical industry, with 32% of drug manufacturer 
executives stating that temperature monitoring is their most 
urgent concern. 

Manual checks for temperature excursions may have worked 
for 2-8°C products, but as the ultra-low and cryo products come to 
market, these get harder to complete, requiring better technology.

This is punctuated by research that shows that the 
biopharma industry loses approximately $35 billion every year 
due to temperature failures. Understanding where products are 
in the supply chain, when they will get to their destination, and 
potential risks that might be encountered is no longer a nice to 
have, but a necessity for the future of the supply chain and the 
safety of patients.

As part of our project with Ember, the need for real-time 
tracking of each Ember Cube became essential to the design of 
the product. We worked with their team to develop a solution 
that was trackable on a cloud-based dashboard complete with 
real-time temperature and location monitoring.

Not only does the cloud aspect enable the logistics team 
to understand where it is, but this could eventually build into 
access for providers, patients, etc.

Beyond packaging for individual products, we have also found 
that a temperature-controlled dedicated transportation network 
can also protect the integrity of these products. Unlike other 
solutions, these networks use geofencing to track treatments in 
real-time, which enables larger shipments of products while still 
keeping the focus on the supply chain visibility. This is especially 
important because delays in transit are inevitable. While we may 
not be able to prevent these delays 100% of the time, we can 
better protect the product during a delay, thereby mitigating the 
risk of product loss and the potential of a patient not getting their 
medication when they need it.

Becoming more sustainable
Beyond the technical aspects, sustainability is what the 

future looks like from an environmental standpoint, especially 
when some research shows that the pharma industry may emit 
more greenhouse gases than the automotive industry.

Currently, the most common types of cold chain shipments 
use single-use materials, such as polystyrene and cooling packs, 
due to the cost-effectiveness and flexibility of these designs, and 
many manufacturers are looking to invest in more sustainable 
options in order to meet their aggressive sustainability targets. 
This has led to the adoption of programs with life cooler 

returns growing in popularity; however, the success rate of 
getting coolers back is still low.

With that in mind, we knew the ability to return the Ember 
Cube shippers needed to be as seamless as possible, so we 
worked with Ember to develop an e-ink screen that displays 
the return address with just the touch of a button, something 
that was designed to save more than seven tons of waste from 
landfills each year.

Building the space
It’s important to note that the cold chain not only involves 

the active shipping and handling of temperature-controlled 
products, but the storage as well. As more drugs get approval 
from the FDA, and especially with so many temperature-
controlled products, it is vital that there is freezer space and 
capacity to keep these products viable.

Whether the drugs are stored in manufacturers’ warehouses, 
with third-party logistics providers (3PLs), or even hospitals 
and pharmacies, their storage and capacity is something that 
remains one of the largest challenges for the pharmaceutical 
and healthcare industries, according to a 2022 ASHP Forum.

Recent supply chain disruptions of certain parts have also 
delayed building more freezer space for many in the industry, 
but this space remains vital for these products to be developed.

Training the workforce
Finally, the creation of the cold chain of the future needs a 

workforce to match the evolving technology. The pandemic 
has significantly disrupted the supply chain industry; in fact, 
44% of operations leaders referenced worker shortages and 
employee turnover as one of their biggest operations challenges 
in 2022 in a recent PwC survey.

The cold chain supply chain not only demands a consistent 
workforce, but a well-trained workforce to handle the specific 
temperature requirements, pack outs, and monitoring that is 
required for these highly sensitive products. To compete in the 
workforce, the pharmaceutical industry must focus on a positive 
employee experience, including great onboarding and training, 
and even partnering with other experts when necessary.

It is only a matter of time before the future cold chain 
becomes a reality. Through collaboration and innovation, we 
will get to this future faster.  
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In the wake of the COVID-19 pandemic, the supply chain industry 
experienced a renewed sense of why maintaining a safe, unbroken, 

and properly functioning delivery system is important, especially for 
pharmaceutical products. Within this, the cold chain has two main 
responsibilities: keeping temperature-sensitive products within their 
required temperature range and facilitating the product transfer from 
touchpoint to touchpoint.

T he  c o l d  chai n  must 
maintain integrity, visibility, 
and accountability every 

step of the way to satisfy increasing demands from a variety 
of stakeholders. Medicines, test kits, and vaccines have 
always used the cold chain, but the temperatures and 
conditions seen at the forefront of the COVID vaccination 
efforts exemplified why maintaining a steady cold chain is 
so crucial. Even now, with infection rates surging around 
the world, many are seeking the vaccine, as well as the 
booster shot to add an extra layer of protection, with the 
understanding that it will be as effective as possible. 

Because of this increased need, those who rely on the 
cold chain to keep products within a certain threshold 
are now dealing with the daily struggle of new guidelines 
and regulations, as well as the growing room for error that 
comes with the handling and distribution of large quantities 
of temperature-sensitive products. The expedited transfer of 
vaccines and medical products in general can affect the cold 
chain negatively, especially when products do not arrive at 
their destination in the expected condition.

With all of the opportunities for deviation throughout 
the supply chain process, temperature-monitoring devices 
are essential in ensuring the most effective delivery from 
beginning to end. Potential errors, including broken storage 
containers and freezers, spilled product, and even product 
spoilage when exposed to improper temperatures or impacts, 
make the shipping and delivery process high stakes for both 
shippers and consumers, but these issues can be monitored 
and prevented with the right technology. 

Cold chain products
Within the pharma industry, products are categorized 

based on a wide range of variables such as type, use, and 
even temperature threshold. Some products, like a few of the 
COVID vaccines, require ultra-cold temperatures to maintain 
efficacy, ranging from -130 to -76°F. Some products, such as 
insulin, might not require a below-zero environment, and can 
have a larger temperature threshold, but still require some form 
of refrigeration to maintain the typical range of 36 to 46°F. Even 
still, other products can be maintained at a controlled room 
temperature (CRT), usually between 60 to 77°F.

Choosing the Right 
Monitoring Device
Selecting the appropriate type of temperature-monitoring device starts with 
understanding the capabilities needed for a specific product

BY ANGELA KERR, SPOTSEE
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Regardless of its temperature threshold, a pharma product 
should always be kept within the outlined range—from the 
beginning of the supply chain all the way through the last mile—
to ensure efficacy. Unfortunately, this doesn’t always happen. 
Freezers break, unexpected delays occur, warehouses are warmer 
than expected, and prescriptions are left sitting on doorsteps 
for hours before the recipient retrieves the package. There are 
numerous things that could happen at any point within the 
cold chain to push a product out of its desired temperature 
range. Thankfully, there are several devices that companies 
can incorporate to monitor and track the temperatures of their 
products throughout the entire length of the supply chain. 

Temperature-monitoring devices
Before implementing a temperature-monitoring device, it’s 

important to first identify the point within the supply chain 
where it’s needed, how detailed the monitoring should be, and 
what the desired temperature range is. These key points will then 
inform the type of device that would be best suited for the given 
product. There are several options to pick from when optimizing 
the cold chain, including temperature indicators, recorders, and 
labels. For example, a manufacturer looking for a device with 
a visual indication might be best suited to implement a single-
use, color-changing indicator. Another manufacturer looking to 
track and have recorded proof of temperature excursions might 
be better off using a temperature recorder that either provides 
downloadable information via USB or utilizes a wireless network 
to transfer the measurements as soon as the product in question 
is exposed to an out-of-tolerance temperature.

Indicators are both easy to use and easy to implement. 
Typically, single-use can be applied to individual products or 
entire packages within a shipment. Several indicators leverage 
color-changing technology, allowing them to deliver clear 
evidence of unacceptable temperature exposure and even 
the length of time of the temperature excursion. Available in 
multiple ranges, these time-temperature devices change color 
to indicate temperature changes and the length of time that 
those changes were maintained. This data allows handlers 
the ability to make quick decisions, such as if a product needs 
to be thrown out or used first in inventory rotations. Its 
irreversible nature also makes it impossible for mishandling 
to go unnoticed. For example, if a shipment was left out in 
the sun too long, then put back into a freezer, the affixed 
indicator would still show that a deviation had occurred. 

These devices can also be field-armable, meaning they 
can be activated right before use. If a supply chain anticipated 
deviations at one specific checkpoint, an indicator could 

be applied and activated before transporting the shipment 
through that specific stage of the supply chain, to make sure 
deviations are avoided, if possible, but caught if they occur. 

Similarly, recorders can be helpful for products with 
stringent handling and temperature requirements. Like 
indicators, recorders provide handlers with the knowledge 
necessary to decide if a shipment or product is safe to use. It also 
provides incontrovertible proof of the temperatures reached 
during transit, whether within the set threshold or not. Lastly, 
it allows manufacturers, shippers, and other parties within the 
supply chain to correlate deviations with specific locations. For 
example, continuous use of a recorder might reveal temperature 
deviations at one specific warehouse for every shipment. That 
key information then enables companies to make decisions best 
suited for their business and optimization needs. Unlike color-
changing indicators, recorders are more in-depth, recording 
the entire length of the supply chain, and then providing 
downloadable data via USB when the transfer is completed. 

Regardless of the device used, having something to monitor 
and track the temperature of products through the supply can 
greatly reduce the chance of temperature excursions. When 
handlers understand that a monitoring program is in place, they 
are more likely to take greater responsibility with the shipment.

Valuable path 
As these devices continue to evolve alongside new rules 

and regulations, partners in the cold chain remain dedicated 
to solving some its biggest challenges. The Drug Supply Chain 
Security Act (DSCSA) requires that the industry develops 
methods of tracking certain prescription products with the goal 
of protecting consumers from counterfeit, stolen, contaminated, 
or otherwise harmful products. The interoperable databases that 
will link the supply chain is a logical place for product conditions, 
such as temperature throughout the supply chain, to reside. 

For manufacturers and distributors looking to improve their 
supply chain, temperature-monitoring devices are a valuable and 
viable option. Choosing the right device starts with understanding 
the capabilities needed for a specific treatment. Following the 
identification process, handlers can then decide what device 
works best given their schedule, quantity of shipments, 
key locations, and other relevant variables. Despite ongoing 
challenges, it is possible to create a more efficient and transparent 
transportation process, with a comprehensive view of supply chain 
performance, as well as insight into individual checkpoints.  
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Pharmaceutical companies today are developing and bringing to market more innovative 
healthcare products than ever before, ushering in new treatments and vaccines that hold 

the potential to benefit patients around the world and—in some cases—transform how certain 
diseases are treated. 

The rapid growth of biopharmaceuticals entering the 
pipeline has been mirrored by a steady increase in products 
that require cold chain handling (e.g., at temperatures ranging 
from 2 to 8 °C). And that won’t slow anytime soon. The global 
market for cold chain products is expected to balloon from 
$366 billion in 2021 to $480 billion in 2027.1

The growing pipeline of cold chain products, such as 
biologics, holds tremendous promise for patients worldwide. 
However, these products also introduce unique logistics 
challenges and considerations, which—if not properly planned 
for—can result in failed shipments. Products need to remain in 
the appropriate condition, including the specified temperature 
range, from the moment a shipment leaves the manufacturer’s 
facility through to the point of administration—no matter the 
external factors. A single temperature excursion can threaten 
a product’s integrity and efficacy, rendering it useless and 
resulting in significant financial losses and, more importantly, 
delayed patient access.

As significant R&D investments and scientific advances 
power breakthroughs in medicine, it’s increasingly important 
that biopharma companies and their logistics partners design 
and execute end-to-end strategies that incorporate temperature-
controlled solutions, validated storage, and advanced tracking 
capabilities to maintain product quality throughout transport 

and ensure the products can reach the patients who need 
them—no matter where they live. 

Advances in temperature-controlled packaging 
Driven by the increased supply of cold chain products, 

the demand for cold chain packaging and storage solutions 
continues to surge. In North America and Europe, the 
healthcare cold chain logistics services market is projected 
to increase over the next five years, with sales reaching $5 
billion and $4.7 billion, respectively, in 2027.1 As the demand 
increases, logistics partners continue to prioritize investments 
to expand storage capacity in key markets and develop 
innovative solutions to enable long-distance deliveries. 

Packaging solutions and monitoring capabilities, in 
particular, represent a growing portion of global biopharma 
logistics spending. In 2020, nearly 30% of the $17.5 billion 
spent on pharmaceutical cold chain logistics went toward 
packaging costs, as well as tracking technology and monitoring 
solutions, like data loggers. That figure reflects the heightened 
demand for end-to-end visibility, as well as the essential role 
cold chain packaging plays in protecting product integrity and 
quality throughout deliveries. 

Technological advances and innovation in design has led 
to the emergence of packaging solutions that offer extended 

Global Logistics: A  
Cold Chain Blueprint
The growing pipeline of cold chain products holds tremendous promise for patients, 
but can result in failed shipments if not properly planned for

BY NICK PORTER AND CHRIS WILLIAMS, AMERISOURCEBERGEN
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temperature stability, enabling reliable deliveries over longer 
distances and protection against potential challenges, such as 
airport custom delays or shipments through extreme climates. 
As such, biopharma companies are engaging their logistics 
partners earlier in the clinical or commercialization process to 
identify a solution that supports their needs and the specific 
product requirements. For example, the temperature-controlled 
experts at World Courier’s Climate Optimization Research and 
Engineering (CORE) Labs use a climate chamber to test and 
validate all types of packaging against a variety of conditions, 
including a full range of temperatures. After examining the 
testing results, the team can select—or develop—a solution the 
supports the manufacturer’s needs and recommend the most 
efficient transport route.

Visibility throughout the supply chain 
Given the highly sensitive nature and value of these products, 

biopharma companies seek partners that can deploy tracking 
technology and monitoring tools to deliver end-to-end visibility, 
including real-time updates on precise location and internal 
temperature. The enhanced visibility is increasingly important 
in today’s healthcare environment, in which products are being 
shipped over longer distances and across multiple countries. 

Global regulatory agencies, including FDA and the 
European Commission, have established guidelines related 
to the transport of temperature-sensitive drugs to ensure the 
integrity of pharmaceutical products. The increased oversight 
underscores the need for more robust data collection and 
documentation across the supply chain. Logistics providers 
should leverage technologies and systems that deliver metrics 
to a secure, cloud-based platform that can be accessed by their 
biopharma clients and their internal teams. The real-time data 
not only provides proof of shipment stability, but also enables 
teams to anticipate or identify potential risks and take corrective 
measures to prevent any impact to the product. 

Global cryogenic transportation and storage 
One factor driving the growth of cold chain logistics, and 

cryogenic storage in particular, is the influx of cell and gene 
therapies (CGTs) entering the pipeline. The need for cryogenic 
storage and transportation is expected to increase significantly in 
the next few years, with considerable growth needed to support 
clinical trials. The CGT market in Europe is projected to spike by 
23% by 2026.2 During that same timeframe, the UK, Switzerland, 
and Germany will experience a more than 20% growth in 
cryogenic transportation and storage needs related to in-country 
clinical trials. That percentage balloons to 38% in the US.

The ultra-frozen (as low as 80°C) or cryogenic (as low as 
-196°C) requirements, coupled with the extremely short self-
life of many of these products, add another layer of complexity 
to the supply chain, demanding near flawless execution 
throughout the distribution process. Now more than ever 
before, biopharma companies seek partners that can deliver 
services—such as global cryogenic capabilities or combined 
transportation and warehousing—to simplify challenges 
across distribution and ensure products reach the patients 
who need them. To anticipate and meet these evolving needs, 
logistics providers need to continue to prioritize investments 
in their storage network, shipping capabilities, and technology 
platforms. For example, World Courier has doubled its 
cryogenic storage capacity across its 18 global clinical and 
commercial depots since 2021. 

Unlocking access to the next wave of products 
As the pace of innovation across healthcare continues to 

accelerate and the pharmaceutical market becomes increasingly 
globalized, biopharma companies should engage their logistics 
partners early in the planning process to build a strategy that 
meets their needs—whether they are looking for a complete 
cold or cryogenic supply chain via a single source, or a partner 
with vast storage and transportation capabilities to support a 
clinical trial throughout Europe. 
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In July, EY published its new study, Pharma supply chains of the future (https://go.ey.com/3DL93PT), 
exploring the evolution of industry supply chain strategies and the long-term implications for 

healthcare delivery across three major trade regions, including the European Union (EU). The 
study—informed by EY’s discussions with members of the Pharmaceutical Manufacturing Forum 
(PMF)—provides an analysis of what the future for pharma supply chains may look like and what 
measures the industry can take to build greater resilience into supply chains. 

In response to the challenges emerging from the 
COVID-19 pandemic and the other geopolitical developments, 
policymakers worldwide have demonstrated increasing 
willingness to intervene in industry supply chains. Over the next 
decade, the report suggests, pharma will need to collaborate with 
policymakers to redesign the industry’s supply chain strategies. 

Following the report’s publication, Pharma Commerce sat 
down with three of the principal authors—Olaf Zweig, EY 
Parthenon partner (life sciences), Derron Stark, EY Parthenon 
principal, strategy, and transactions, and Famke Krumbmüller, 
EY EMEIA leader, geostrategic business group—to discuss the 
study’s key findings and share predictions for pharma industry 
supply chains as we move into Q3 2022.

Pharma Commerce: This report comes after two 
tumultuous years of pandemic-related crises. What  
can we say the industry has learned from the past 
couple of years from a supply chain perspective?

Olaf Zweig:  Obviously there have been a lot of 
developments around COVID, but the study is very forward-
looking. There will be much more to come after COVID and 
everything around it. One thing we discovered, if you talk 
about the innovative pharma companies represented in the 

Pharmaceutical Manufacturing Forum who we spoke to, is 
that they proved pretty resilient during the pandemic. Clearly, 
this came with a substantial effort, and there have been some 
shortages here and there, but if you look into the numbers in 
the US, Europe, and also Asia—and if you take out the totally 
COVID-related drugs—the service level didn’t slip away. We 
are looking into an industry that did a good job. 

The second thing, which is not exclusively COVID-
related but has COVID aspects to it, is that we’re seeing a 
deglobalization. Self-reliance, the focus on local supply, for 
example, is moving to the top of the supply chain agenda these 
days, if it isn’t already at the top. This has something to do 
with COVID, because the pandemic was a trigger point, but 
the trade zone related items underlying this shift had already 
started before COVID. 

That leads me to the third learning. Rather than saying, “We 
need to localize everything,” there needs to be more of a hybrid 
model. Obviously, there will be localization of certain things, 
but as our report says, there are things that companies can 
do together that will make supply chains even more resilient, 
other than just saying everything needs to be localized. 

And then, last but not least, we have seen during the crisis 
that there was good collaboration, not just between companies, 

Pharma's Future 
Supply Chains
New report explores what trends may lie ahead for pharma supply chains     
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but also between the industry and the governments, and the 
regulatory bodies. Basically, everybody was aiming for the 
same target. We see this as something that needs to continue in 
a sustainable way.

Derron Stark: One of the surprises that the companies talked 
about was around the lack of visibility into their raw materials 
and component suppliers, and into their status of inventory 
and their ability to meet supply and demand schedules. And 
there was the vaccines scale-up that demanded sterile filters and 
disposable bio bags and thus impacted biologics manufacturing. 
This heightened the need for end-to-end supply chain visibility 
and enabling technology. So, digital agendas for supply chain 
have been reprioritized as a post-pandemic outcome, not only to 
get visibility into raw material and component supplies, but also 
to get better visibility into customers and customer demand. Big 
pharma, innovative pharma, looks at its distributor network as 
its customer, but the demand signal may sit two nodes down in 
a pharmacy, retail pharmacy, hospital pharmacy, or a healthcare 
provider. Getting that downstream visibility is important, as 
well as getting better demand signals and being able to respond. 
Ultimately, the digital agenda to enable supply chain visibility is 
one of the top priorities for our innovative clients.

Would you say globalization is off the table as we look 
ahead to the future of the supply chain?

Famke Krumbmüller: I would argue that globalization 
is definitely not over; it’s just going to take a different shape 
and form. I think regionalization is the right term. The image 
that I like to use is a pendulum swinging, and it swung to one 
extreme until everybody realized that these dependencies 
were not desirable and complicated for certain sectors. Now 
it’s just swinging back a little bit. Obviously, the question is, 
how far does it go into the other direction? But so far, what 
we are seeing is a clear tendency toward more regionalization. 
That means more regional trade, for example, and the statistics 
are starting to show more regional trade agreements and 
more importance put around local relationships. There is also 
more scrutiny, especially of strategic supply chains, looking 
at what sourcing alternatives can be found within reasonable 
timeframes, etc. And what are the geopolitical relations with 
the country where these supply chains are potentially located? 
How could these political and geopolitical relations develop 
over the next couple of years? 

All of these considerations have now become much more 
important as companies and regulators see the world moving 
into a new direction. Before, it wasn’t maybe as important to 
know about the political relationship between the country you 

are based in and the country in which you operate, or on which 
you’re dependent for supply chains. Now and going forward, 
that consideration will become front and center.

Zweig: The study takes the example of a small molecule 
drug, and looks all the way upstream to what is required in 
terms of raw materials and consumables: Basically, you see 
the entire globe being a source for certain things. From that 
angle, obviously, you can have some localization effort. We 
see that and also from a legacy point of view, we have some 
regional supply structures, as Famke said. However, there’s very 
little room to think that you can localize everything within 
the supply chain. While you can build a local manufacturing 
site covering the entire process from API manufacturing to 
secondary packaging, you still will need to source most raw 
materials and consumables globally. Thus, in theory, supply 
chain localization would need to cover suppliers, suppliers of 
suppliers, and so forth. As we have seen with COVID, if one 
ingredient is missing (and it could even be some cleaning 
material), then you cannot manufacture your product. 

However, if we talk about hybrid, there’s an example in the 
study of the “hub-and-spoke” model. This is a cost-efficient 
model for localizing manufacturing (either end-to-end or in 
part) in a specific country. While the global hub is a full-scale 
manufacturing site, the spokes offer a small-scale operation, 
allowing limited supply chain operations to be executed 
locally. The approach offers sufficient locally based production 
capacity to meet the volume needed in a domestic market. This 
is the kind of model we expect to see much more in the future. 
It’s not globalization, neither is it localization, but for pharma 
companies, it is a tailored approach. 

Stark: Also, the strategy varies by type of the modality of 
product that we’re talking about, right? So, in small molecules, 
most of our clients view (active pharmaceutical ingredient) Cr
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manufacturing as a commodity service and are not likely to 
massively localize or have a disaggregated model. They’re 
more likely to purchase from a central organization. What the 
pandemic has highlighted is that it’s probably necessary to have 
a source in another major region as a warm back-up in case 
there is a disruption in supply. 

Do you think the drive to more domestic manufacturing 
will be further encouraged by policymakers?

Krumbmüller: Definitely. We identified all the different 
measures that could be taken from the regulatory perspective 
and evaluated their political likelihood. We clearly saw that 
measures incentivizing localization are prominent. When you 
look at, for example, the European COVID recovery plans, 
there is a lot of investment already into more local R&D, more 
local manufacturing, etc. So, at this stage it is about incentives.

Stark: I won’t say that this broadly reaches across all pharma 
companies, but we have had several clients say that they’ve 
looked at their existing supply chains and unless there’s a driving 
force from a commercial perspective to create a new supply 
chain, from a resilience perspective, the investment is difficult 
to make, because there are a lot of other things impacting 
risk and quality and compliance. Where the incentives are 
driving more localization or regionalization is on new products, 
because that allows the ability to start from a clean slate and 
build a new supply chain.

Zweig: One of the key analyses we performed in the study 
was looking at what would it mean to have everything localized 
and what it would it mean to localize certain value chain steps. 
If you localize everything, you’re disaggregating global supply 
chains that have been built to be very efficient, to be very service 
orientated. This comes with an impact on speed to market; it 
means more manufacturing sites in more countries and that 
means more of a regulatory burden. It creates more jobs, but it 
comes with more complexity and additional costs. Our study 
presents some simple, digestible figures that explore the impact 
of localization and looks at potential alternatives to it.

If we could take COVID out of the equation and look  
at the continuity between 2019 and now in terms 
of supply chain evolution, what have remained the 
priorities from that time to this? 

Zweig: If you ask the companies directly, they would say it’s 
about bringing innovative products to patients in the volume 
and in the time they need it. This paradigm and everything 
that’s related to it in day-to-day supply chain work is unchanged. 

Stark: Also, there is the digital agenda around supply 
chain visibility. I would say that was on the agenda before the 
pandemic and it’s still on the agenda. Everybody’s driving 
toward automation, improving quality and compliance, 
reducing errors, and the need to remediate process deviations. 

In view of the forward-looking nature of this report 
 and its findings, what can we expect to see in the supply 
chain three or four years down the line?

Stark: For me, the hope is that we see a more active 
partnership and collaboration between public sectors, 
regulators, policymakers, and the industry to actually 
implement some of the things that will be most impactful. If 
companies operate in a vacuum or silo around their own four 
walls, they’ll only achieve what is best for their company, not 
necessarily for the industry. 

Zweig: Two questions are, what is the industry able to do by 
being more collaborative, and what can governments, regulatory 
bodies, and the industry do together to accelerate certain things? 
One of the ideas in the report is that pharmaceutical companies 
that are compliant all the way through and have a very strong 
legacy of bringing a compliant product to the market, from a 
manufacturing and supply chain point of view could accelerate 
approval timelines to bring about certain changes.

Also, I think we’re seeing evolving priorities in the industry, 
for example, about how important resilience is becoming in an 
overall agenda setting, including the CEO agenda. Resilience 
will be a part of the investment decisions of the future, which 
will take the geopolitical context into consideration much more 
than before, looking at how different trade zones are affected 
by things like inequity and anticipating potential crises or 
uncertainties in certain regions. 

Krumbmüller: We don’t know exactly what the world will 
look like in five years, but we know for sure it will look very 
different from five years ago. And so, governments, regulators, 
as well as companies will have to adapt to that. Those that 
anticipate the most and engage the most with others to try and 
find solutions will be the ones that will win in that new—or at 
least very different—market of the future. 

We’re seeing evolving      
priorities in the industry        
about how important        
resilience is becoming in   
an overall agenda setting
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N o medication access journey is like another. They 
can vary as much as the individuals seeking their 

medication, which is why patients need timely answers to 
access, afford, and adhere to their prescribed drugs. 

Intervention points along the patient journey should 
provide cohesive support when and where it’s needed most. 
Through solutions that put patients first, CoverMyMeds is 
an expert in solving medication access challenges, no matter 
when or how they surface. By combining technology and 
human intervention, CoverMyMeds can help patients achieve 
better outcomes, even with complex therapies. 
Overcoming access barriers

Approximately 27% of prescription abandonment reportedly 
can be attributed to access challenges. Solutions that proactively 
help patients overcome these challenges can have a significant 
impact on health outcomes. They could also impact a significant 
number of patients: One in four, in a CoverMyMeds survey, said 
they experienced drug delays due to prior authorization (PA).

Technology-driven solutions, elevated by expert human 
intervention, can help navigate complex medication access 
journeys. End-to-end visibility can further help providers, 
pharmacists, and case managers find efficiencies by staying 
electronically informed on processes such as PA and benefits 
verification through a centralized platform. Through these 
efficiencies, patients have received their therapy up to 34% 
faster, in some cases. 

Though not all medications require complex hub or specialty 
support, patients living with chronic conditions are often 
juggling multiple prescriptions, each with its own set of access 
challenges. Even a single PA request can delay drug access by 
days and affect patients’ health outcomes and livelihood. 

As a leader in PA, CoverMyMeds simplifies the PA 
process and provides in-workflow efficiencies to our provider 
and pharmacy networks for sponsored brands. In some 
cases, with enhanced ePA support, increased PA request 
submission led to nearly double the number of requests 
approved by the health plan. In 2021, CoverMyMeds helped 
patients access their medicine more than 67 million times.                                   
Expanding available affordability options

When faced with unexpected treatment expenses, patients 
often have to make difficult decisions. In fact, last year, 51% 
of patients sacrificed their medications to pay for essential 

items like bills. Patients shouldn’t have 
to choose between life essentials and 
medicines when both are important 
for a healthier life. And as prescription 
costs rise, so does abandonment: 
When a new prescription costs $125 or 
more, 46% of patients never pick it up.

Electronic, integrated solutions 
can connect eligible patients with 
pharma-sponsored programs. These programs, like copay and 
patient assistance, can help lower out-of-pocket drug costs. 
Affordability solutions can help brands meet various patient 
population needs. Programs can include technology support 
for automatic copay integration, patient support program 
enrollment, and some rejected prescriptions. Optimized 
with data, analytics, and an extensive pharmacy network, 
affordability solutions through CoverMyMeds saved patients 
a collective $6 billion on their medications in the last year.
Specialized solutions to boost adherence

Many factors can affect medication adherence, as each 
patient’s experience and needs are unique. Managing adverse 
side effects from certain drugs is one such factor in adherence. 
In fact, one in five cancer patients surveyed blamed unpleasant 
side effects for not taking their medications as prescribed. 

Adherence is a barrier that often takes dedicated specialists 
to break through. These team members work with patients on 
a human level through individual challenges. Ideal solutions 
connect patients with clinical educators who have specialized 
therapeutic knowledge and who can offer support for their 
specific treatment plan and condition. Patients receiving this 
kind of support have seen a 25% increase in adherence and 31 
more days on therapy. Through specialized adherence support, 
CoverMyMeds prevented more than nine million prescriptions 
from being abandoned in 2021. 

CoverMyMeds’ extensive suite of solutions allows brands 
to customize a plan to support patients at all points of their 
access journeys. Read more here: https://bit.ly/3Sd6ha6. 
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As we are all aware, the pharmaceutical sector does not stand still. In fact, 
it is characterized by multiple “blink-and-miss-it” moments, whereby 

changes in its entire infrastructure seem to be taking place daily.

Never has this been more 
apparent than during the 
global COVID-19 pandemic. 
With major changes taking 
place in the supply chain 
to huge advancements in 
technology, the last 24 months 
have seen a seismic shift in 

the way that the pharma sector has had to adapt to the most 
intense pressure it has seen for generations.

The stark fact is that as technology becomes ever-more 
critical to our sector, especially with Industry 4.0. in motion; we 
will need to look at the very structure of how this technology 
is powered. This is where the importance of “new-edge 
technology” comes in. 

Indeed, the advent of new-edge technology is set to rewrite 
the operations manual when it comes to critical warehouse 
operations. If any pharma company generally, or track-and-
trace company specifically, fails to understand this, they will 
get left far behind those firms that embrace the opportunities 
that new-edge technology will bring. 

Industry 4.0
Before focusing on the impact that new-edge technology 

will have, it is important to understand the huge, overall impact 
that technology will have on the entire pharma sector. 

While Industry 4.0 has been called the fourth industrial 
revolution, its implementation will more likely resemble an 
evolution in which digitalization and automation meet very 
complex product portfolios and life cycles. Industry 4.0 will 
revolutionize the way the pharma sector works. Once only 
possible for international blue-chip corporations, robotics will 
become much more affordable and available to organizations 
of every size. From picking products at a warehouse to getting 
them ready to ship, autonomous robots can quickly and safely 
support manufacturers. Likewise, we will see distribution 
centers that will use autonomous cranes and trucks to streamline 
operations as they accept shipping containers from the ships.

A combination of cyber-physical systems, the Internet of 
Things, and the Internet of Systems, will power Industry 4.0 
and allow the smart factory to become a reality. As a result 
of the support of smart machines that keep getting smarter 
as they get access to more data, the global pharma sector will 
become more efficient and productive, and less wasteful. 

The problem with legacy computing systems
The traditional business computing set-up is built on a 

centralized data center. However, the global pandemic vaccine 
rollout has magnified the fact that the everyday internet isn’t 
well suited to moving endlessly growing rivers of real-world 
pharmaceutical track-and-trace data. Indeed, the ever-present 
threats resulting from bandwidth limitations, latency issues, 
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and unpredictable network disruptions have threatened to 
cause major operational issues to those tasked with ensuring a 
watertight vaccine rollout to all four corners of the globe. 

The prospect of moving so much data in situations that can 
often be time- or disruption-sensitive puts incredible strain on 
the global internet, which itself is often subject to congestion 
and disruption.

New-edge computing
Edge computing is a distributed IT architecture in which 

client data is processed at the periphery of the network, as close 
to the originating source as possible. 

It shifts the focus from the central data center to the logical 
edge of the infrastructure—taking storage and computing 
resources from the data center and moving those resources to 
the point where the data is generated. 

The principle is straightforward: If you can’t get the data 
closer to the data center, get the data center closer to the data.

Processing often involves normalizing and analyzing the 
data stream to look for business intelligence, and only the 
results of the analysis are sent back to the principal data center.

The impact of this new-edge technology on the pharma 
track-and-trace sector will be huge, especially where overall 
supply chain operations are concerned. We have seen a move 
toward a much more agile, local supply chain. The rapid uptake 
of digital barcode scanning systems combined with the very 
latest technology, has made supply chains much more secure.

New-edge computing will tighten this up even further. It 
will power automatic, time-sensitive supply chain processes 
in warehouses, factories, and manufacturing facilities. These 
processes will lessen the need for human management and 
create optimal outcomes while eliminating the risk of error due 
to manual processes.

Furthermore, new-edge technology will sit behind the 
rise of smart robots that are poised to transform warehouse 
operations even further. Indeed, Gartner predicts that 75% 
of large enterprises will have adopted some form of smart 
robots in their warehouse operations by 2026 as they search for 
flexible automation.

Overall impact of new-edge technology
Pharma companies will soon realize they will need to 

invest in new-edge technology. In part, this will result from the 
difficulties they are already facing, magnified by problems they 
will continue to face long into the future. 

They are already enduring problems with finding an 
appropriately skilled workforce, and those who are already 

working within it are demanding ever-increasing salaries. 
There are also the effects resulting from the ongoing, residual 
impact of COVID.

These factors are enough to compel most companies to 
invest in cyber-physical systems, especially intralogistics and 
smart robots. New-edge technology allows higher automation 
and will vastly reduce the need for human interaction within 
the warehouse environment. 

Transforming warehouse operations
One way that edge computing will drive the process will see 

the addition of a scanner with a mobile application supporting 
the handling of serialized products across the supply chain 
and within warehouse operations. It will run on commercially 
available devices deployed at the warehouse, packaging, and 
other operational facilities. 

The product will provide complete visibility across the global 
supply chain. This, combined with the ability to connect with 
multiple Enterprise-Level (Level 4) serialization repositories, 
Warehouse Management Systems (WMS), and Enterprise 
Resource Planning (ERP) solutions, will complement the 
valuable investments made within existing solutions. 

The outcome resulting from such changes will encourage a 
much higher compliance rate, and increased automation within 
the overall track-and-trace processes inside the warehouse. 

New-edge technology will sit behind a significant change 
in how the pharma track-and-trace sector is structured. It 
will drive a much more automated process, which is already 
emerging due to Industry 4.0, and will result in the warehouse 
environment needing a much-reduced human workforce. 
Indeed, this combination of new-edge computing and Industry 
4.0 will give the pharma sector an opportunity to revolutionize 
the way it works. The ability for individual companies to 
cooperate and complement each other in real time will enable 
giant strides to be made for the overall efficiency of the sector. 

All individual components of the pharma industry, be it 
medicine producers, track-and-trace specialists, or logistics 
providers, need to look now at what they need to do to prepare 
for the changes ahead. Large components of it are already 
here and have been adopted by many organizations without 
realizing it. A much bigger and more proactive push will 
enable a smooth transition for other aspects—and will allow 
for a much tighter, coordinated pharma manufacturing sector, 
which will benefit us all.  
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Whether it be cryogenics or simply super-low temperatures, the preservation of labels on cold 
chain pharma products can be just as important as the care of the contents themselves. 

Advancing technology now allows labels to endure a multitude of conditions and maintain functionality 
of crucial additional features, such as detachability. Gene Dul, president of Schreiner MediPharm US, a 
specialty label developer, spoke with with Pharma Commerce to further outline these capabilities.

Pharma Commerce: What is the state of the market 
for labels that can withstand sub-zero storage and 
the transport temperatures needed for cell and gene 
therapy drugs, for example, or clinical trials?

Gene Dul: Due to the rise in biologics, biosimilars, 
personalized medicine, mRNA substances, etc., there is a 
growing need for low-temperature labels that can withstand 
challenging conditions without losing their functionality. 
Specialized label suppliers, such as Schreiner MediPharm, 
offer a variety of labels that can be applied at room 
temperature or cryogenic temperatures, depending on the 
specific use case.

Since this technology is also applicable to COVID-19 
mRNA vaccines that have very specific and stringent 
temperature requirements, how has the demand for 
these types of labels been affected? 

The demand for cryogenic labels for the mass market 
has skyrocketed due to COVID-19 mRNA vaccines and 
their extremely fast time-to-market. Usually, in commercial 
pharma production for mRNA vaccines, labels are applied 
at room temperature at conventional production lines before 
being placed in cryogenic conditions.

What challenges arise with producing such a label?
When manufacturing a cryogenic label for mRNA vaccines 

or other commercial medications, it must be considered that 
adhesives for sub-zero temperature applications tend to be 
a bit more oozy, so a temperature-controlled production 
environment and controlled processes are crucial. Also, 
printing quality is an important aspect to ensure readability 
of crucial product information up to the point of use. In 
addition, the label design must ensure strong adherence, 
even to small containers with narrow radii, and allow reliable 
functionality of additional features—for example, detachable 
documentation labels despite freezing temperatures.

Could you describe Schreiner’s Freeze-Lock label 
 and the benefits it offers?

Schreiner MediPharm’s novel Freeze-Lock cryo label consists 
of two components: a bottom label and a top label. The bottom 
label layer has a specialty surface texture, and is applied to the 
empty, non-refrigerated container at room temperature. The 
container is filled with the drug and immediately cooled down 
for storage at sub-zero temperatures of dry ice (-78°C) or liquid 
nitrogen (-196 °C). To mark the frozen container, it is removed 
from cold storage just before labeling. The top label layer is 

The Importance of 
Sub-Zero Labels
Withstanding fluctuating temperatures along the cold spectrum
NICHOLAS SARACENO
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applied to it by firmly pressing it against the bottom label. The 
deep-freeze adhesive of the top label combines with the texture 
of the bottom label and freezes within seconds, and can then be 
returned into cryogenic conditions immediately afterward. This 
results in a permanent bond between the label construction and 
the container, which can be returned to storage and transported 
in frozen condition.

Freeze-Lock is the only labeling technology that allows 
adding the pharmaceutical label with product information at 
any point. What makes this technology especially unique is its 
label construction, which is resistant to condensation or iced 
layers, and enables reliable adhesion to frozen containers.

As it pertains to the cold chain sector, what future 
projects does Schreiner have in the works?

The continuous rise of cell and gene therapies, as well as 
mRNA technologies, will have a big impact on the future of 
pharma. As a supplier of innovative, highly functional labels for 
the healthcare industry, Schreiner MediPharm is proactively 
supporting its customers to find individual solutions for their 
specific challenges. We are well prepared to scale up our portfolio 
of cryogenic specialty labels to meet any future needs.  

A Schreiner MediPharm Freeze-Lock cryo label.

The label design must ensure 
strong adherence, even to small 
containers with narrow radii, 
and allow reliable functionality 
of additional features
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LAST WORD

When was the last time you endured a frustrating, time-
consuming experience when looking for a service or 

product? How did you feel, and did you wish you could take more 
control? You are not alone. Eighty-four percent of customers 
say the experience a company provides is as important as its 
products and services,1 and 58% say they will sever ties with a 
brand that does not deliver a great customer experience.2

In healthcare and pharma, experiences have generally lagged 
user expectations, especially for patients seeking care. They of-
ten have to navigate a series of complex barriers to get questions 
answered and access the care they need due to the fact that no 
one entity is focused on the overall end-to-end patient journey.

But times can and should change.
Only 50% of patients report receiving the right access to 

the right specialist, making it one of the biggest barriers in 
healthcare. This, coupled with long wait times to schedule 
an appointment, confusion about benefits, and other hassles 
often plague those seeking treatment when they need it most.

But patients expect and deserve more, especially as they 
interact with retail brands. Consider these recent broader ex-
amples of this shift during COVID-19: 

• 30 states approved the curbside closing of homes
• 38% of car sales were online
• $500 billion worth of investments were managed by 

robot advisors.
People are now accustomed to new digital experiences and 

technologies. It’s now time for pharma to embrace the shift to 
a modern patient and healthcare provider (HCP) landscape 
driven by digital technology and data to enable better, faster, 
and more convenient access to care. It starts with embracing 
new ways of connecting these dots, and it starts with telehealth.

Telehealth is here to stay
The healthcare industry has made solid first steps with the 

acceptance and implementation of telehealth. Allowing pa-
tients to access first-in-class medical care “where they are,” has 

already proven to break down barriers 
for all types of patients, including those 
disadvantaged due to location, lack of 
resources, age, or disability. Seventy-six percent of patients re-
port they are comfortable with the telehealth experience, and 
over 50% want telehealth included in their healthcare plan.

Pre-pandemic, telehealth was primarily an option for 
“lifestyle” conditions and brands (e.g., pink eye, migraine, and 
weight loss), which are easy to diagnose online and are paid 
for in cash. As providers leveraged the virtual experience as a 
necessity over the last two years, they soon came to realize they 
could also diagnose, prescribe, and manage more complex 
diseases. Now, manufacturers in disease areas such as mental 
health, diabetes, rare disease, and oncology are seeing the ben-
efits of telehealth for patient education and screening. 

Telehealth can and is transforming the patient and provid-
er experience, but up until now, patient access wasn’t directly 
connected to other elements of the patient journey, including 
insurance coverage, benefit verification, prior authorization 
support, pharmacy fulfillment, and ongoing therapy adher-
ence. This, too, is changing, as is the mindset across pharma to 
embrace the power of telehealth. 

The treatment journey doesn’t end with a written prescrip-
tion. To improve and accelerate the care journey, manufacturers 
must maximize patient outcomes at every step—and it must be 
seamless. For those who see the value in connecting traditional 
patient services with telehealth and making the path from diag-
nosis to treatment easier for patients, the future is bright. New 
challenges warrant new strategies and solutions, and that’s what 
together as an industry we have a chance to create.  
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success of your launch 
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