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EDITOR’S COMMENT

A s the world 

prepares for 

the new normal, the 

pharma industry 

seems set for a 

favourable 12 months 

ahead. Bolstered by 

the increased public 

awareness of healthcare, expanding 

government activity—particularly in the 

vaccine sector—and rapid actions taken 

by bio/pharma companies in reaction to 

the pandemic, the pharma industry is 

expected to experience continued growth 

in 2021. On page 7, the founder and 

chairman of MJH Life Sciences provides 

his view on the stellar work of the pharma 

industry, in the United States and around 

the world.

“The industry will continue to benefit 

from favourable demographic and lifestyle 

factors, innovations, and a diminishing 

threat from expiring patents in addition to 

the shot in the arm for the whole sector 

from the COVID-19 pandemic, whose 

impact goes beyond the vaccines,” said 

Olaf Tölke, head of corporate ratings at 

Scope and lead healthcare-sector analyst, 

in a press release (1).

M&A activity 
Merger and acquisition (M&A) activity 

within the industry is also expected to 

have an upturn in 2021. During 2020, there 

was a pause in M&A activity as a result 

of COVID-19; however, the year finished 

reasonably strongly with the largest deal 

of the year taking place in December—

AstraZeneca’s acquisition of Alexion 

Pharmaceuticals for a total of US $39 billion 

(€32 billion) (2). 

According to recent insight from 

McKinsey, M&A is a critical aspect to 

a pharmaceutical company’s recovery 

within the new normal (3). The McKinsey 

analysts note that there will be a decrease 

in valuations, a trend that is commonly 

seen after a crisis (3). With the potential 

discounted opportunities available, 

companies that are agile enough to take 

advantage of the most relevant M&A 

prospects will come out on top (3). 

Additionally, a focus on less crowded 

and faster growing treatment areas should 

continue to be in focus for bio/pharma 

companies. This strategy has already 

been seen with AstraZeneca’s December 

acquisition and the latest announcement 

of Sanofi, which has acquired Kymab—a 

clinical-stage biopharmaceutical company 

with a focus on immune-mediated diseases 

and immune-oncology therapeutics (4).  

Post-Brexit deal
After months of negotiations, a post-

Brexit trade deal was finally reached on 

24 Dec. 2020, which was welcomed by 

industry bodies from Europe and the United 

Kingdom. “We have always said that a deal 

is in the best interest of patients in the UK 

and the EU [European Union],” said Richard 

Torbett, chief executive of the Association 

of the British Pharmaceutical Industry 

(ABPI), and Nathalie Moll, director general, 

European Federation of Pharmaceutical 

Industries and Associations (EFPIA), in a 

joint statement on the deal (5). “This means 

ongoing collaboration in key areas including 

scientific research and cooperation in areas 

like medicines safety.”

The main advantage of the deal being 

agreed is the ensured free trade between 

the regions, which means that there will 

be no tariffs on trade in goods, such as 

medicines. However, even with a deal in 

place industry still has to navigate certain 

difficulties, which will not all be apparent 

immediately. In the Cover Story feature for 

this issue, on pages 10–14, experts discuss 

the uncertainty over Brexit in more detail.

Favourable overall
Overall, the outlook for the bio/pharma 

industry is looking favourable. Public 

perceptions of the industry have 

improved, thanks to the way it has 

stepped up in the fight against COVID-19—

forging unprecedented cross-industry 

collaborations to be able to deliver 

treatments and developing at phenomenal 

speeds—and the first positive steps toward 

a cooperative future relationship between 

the UK and EU have been taken. As the 

industry moves further into 2021, it will be 

interesting to see if the momentous shifts 

in traditional practices that have been seen 

during the pandemic continue and create a 

prosperous and healthy future.

Stay alert, stay safe, and stay healthy.
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N ine months. In March 2020, the United 

States was in the early stages of the 

COVID-19 pandemic. We shut the entire 

country down and ground the economy to 

a halt in an effort to slow the spread of the 

virus. Think back to March, and how much 

uncertainty we were living under.

Nine months later, FDA approved two 

COVID-19 vaccines under emergency 

authorization. Before New Year’s Day, 

millions of Americans had received the 

vaccine, including front-line physicians and 

healthcare providers and nursing home 

patients, our most vulnerable citizens. 

Nine months. Take a moment to let that 

sink in.

The mainstream media has crafted a 

narrative around the COVID-19 pandemic 

that’s almost entirely negative. For the 

purpose of ratings, they have described 

the US response to the pandemic as 

blundering from one mistake to the next. 

This narrative is false. 

There is another way—a more accurate 

and underappreciated way—to tell the 

story of the past nine months. It is a story 

of heroism, innovation, and precise science, 

performed under unbelievable pressure. 

Let’s not mince words: The United States 

and the world needs to appreciate the 

role of the pharmaceutical industry—the 

researchers, physicians, and business 

leaders—who are rescuing the world from 

COVID-19. It’s the medical breakthrough of 

our lifetime. 

Instead of dwelling on why many in the 

media are ignoring this, let’s review some 

facts:

• Since the discovery of COVID-19, here is 

what scientists have accomplished: They 

identified a novel virus, unlocked and 

sequenced its genetic code, created new 

therapies to save lives, and developed 

multiple safe and effective vaccines 

using messenger RNA technology, a 

technology hopefully applicable to future 

vaccine development. Margaret Liu, 

MD, a member of the MJH Life Sciences 

COVID Coalition, called it a breakthrough 

for mRNA vaccines. 

• The United States has two vaccines 

approved for emergency use, one 

from Pfizer–BioNTech and another 

from Moderna, and the AstraZeneca/

Oxford vaccine has been approved for 

emergency use in the United Kingdom. 

In addition, there are 64 vaccine 

candidates undergoing clinical trials at 

the moment, including 20 in Phase III 

trials. In the United States and around 

the world, the pharmaceutical industry 

has answered the call and invested 

heavily in this effort. 

• This was the fastest vaccine 

development programme in history, 

and it’s not even close. David Pride, 

MD, a microbiologist at the University 

of California San Diego, estimates that 

vaccines typically take 10 to 15 years to 

develop. Until the COVID-19 pandemic, 

the fastest development timeline was 

four years, for the mumps vaccine.

• Many government systems moved 

quickly to lessen the burden of onerous 

regulations and provide funding so that 

vaccines could be developed quickly but 

with still rigorous standards. Perhaps 

it should be a lesson to all of us that 

regulation/innovation can be calibrated 

more effectively during ‘normal’ 

times as industry races to develop 

new therapies for our world’s other 

pandemics—cancer, diabetes, heart 

diseases, and more.

The next step of the process—

distribution of the vaccine—will be 

as challenging as the development 

phase, if not more so. But again, the 

pharmaceutical industry is rising to the 

occasion. Factories around the world are 

working in overdrive to produce hundreds 

of millions of vaccine doses. 

Already, less than a month after the 

Pfizer vaccine was approved, more than 

15.4 million doses of vaccine have been 

distributed across the country, and more 

than 4.6 million people have received 

their first dose, according to Centers for 

Disease Control and Prevention (CDC) 

data. Many patients are already receiving 

their second dose. 

While 15.4 million doses are impressive, 

some expected 20 million doses. But even 

that is moving the goal line a bit, as six 

months ago many observers didn’t think 

we’d get a vaccine until 2021. 

Members of our COVID Coalition told 

us that the holidays slowed the rollout 

considerably. Nancy Messonnier, MD, a 

physician with the National Center for 

Immunization and Respiratory Diseases 

at the CDC, expects a rapid jump in 

administered vaccines during these first 

few days of 2021. 

Every day, more people will be 

vaccinated. After healthcare workers and 

our most vulnerable citizens, other frontline 

workers will be next. Teachers will be 

vaccinated so our children can return to 

school. And soon, all Americans will be able 

to go to their doctor or walk into a CVS or 

Walgreens and receive the vaccine.

Remember, we did all this in nine months, 

with the help, dedication, and expertise of 

our pharmaceutical industry heroes. Next 

time you turn on the TV and see negativity, 

turn it off and imagine instead where we 

will be nine months from now.

About the Author
Mike Hennessy Sr. is the founder and 

chairman of MJH Life Sciences.

How Pharmaceutical  
Innovation Is Saving the World

Chairman’s Letter

Viewpoint: Mike Hennessy, Sr., founder and chairman of MJH Life Sciences, commends 

the leadership of the pharmaceutical industry in combatting the COVID-19 pandemic.
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EUROPEAN REGULATORY WATCH
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Strategizing for  
Strength in EU Pharma 
The recently published European pharmaceutical strategy is being  
seen as an opportunity to strengthen medicines regulation in the region.

The European Union’s pharmaceutical strategy has 

finally been issued by the European Commission 

(EC) to provide an EU policy and legislative framework 

for medicines over the next several years. The document 

has been welcomed by industry because it should give 

a sense of direction to the medicines authorization 

agencies at both the EU and national levels. This is 

despite the prospect that it will lead to more legislation 

and to bring regulations into relatively new areas. 

“The pharmaceutical strategy is absolutely critical, 

not just for our industry but other industries as well 

[since] it is the first time we have a pharmaceutical 

strategy,” said Nathalie Moll, director general of 

European Federation of Pharmaceutical Industries and 

Associations (EFPIA), in an internal interview for an 

EFPIA blog in November 2020 (1). 

A strengthening opportunity?
The strategy is seen by the EC as providing an 

opportunity for the EU and its 27 member states to deal 

with the weaknesses in the pharmaceutical controls 

system revealed by the COVID-19 outbreak.

“Though Europe’s response has demonstrated 

strengths,” the strategy document reports, “existing 

vulnerabilities have been thrown into sharp focus, 

including those related to data availability, the supply of 

medicines, or the availability of manufacturing capacities 

to adapt and support the production of medicines” (2).

However, the broad objective behind the strategy is to 

bring the pharmaceuticals sector in Europe, the world’s 

second largest medicines market and a powerhouse 

in pharmaceuticals innovation, into line with changes 

aimed at transforming the region into a low carbon 

economy. Under the 2015 Paris Agreement on limiting 

global warming (3), the EU is committed to reducing 

carbon emissions by 55% by 2030 and to achieve net 

zero emissions by 2050. 

As a result, a lot of the strategy’s proposals stem from 

the European Green Deal, published in late 2019 (4), from 

which has emanated last year’s EU industrial strategy (5). 

This Industrial Strategy focuses on the development 

of ‘enabling’ technologies such as pharmaceuticals, 

particularly biomedicines. Emerging biopharmaceutical 

companies account for more than 70% of the European 

pharmaceutical sector’s research pipeline.

Achieving autonomy
An important element of the industrial strategy is 

ways of achieving ‘strategic autonomy’ by reducing the 

region’s dependence on others for critical products and 

their raw materials—such as pharmaceuticals. With 

medicines, this means ensuring the availability and 

security of supplies, which the COVID-19 pandemic has 

shown—at least initially—to be a major weakness in 

Europe’s healthcare system.

The solution to the problem—proposed in the 

pharmaceutical strategy—is for the EC to take a more 

active coordinating role in protecting health during 

emergencies. The objective would be to create more 

solidarity between states as an alternative to unilateral 

action by individual EU countries. 

The commission is aiming to build a strong European 

Health Union in the public health field, enabling EU 

countries to prepare for and to respond together to 

health crises, as well as to combat diseases like cancer.

Among the commission’s proposals are the 

declaration of emergencies at EU-level combined with 

EU measures and harmonization of EU national and 

regional preparedness plans, which would be 

regularly audited.

With the greater centralization of preparedness and 

responses, bigger roles will be given to two main EU 

agencies—European Centre for Disease Prevention 

and Control (ECDC) responsible for epidemiology and 

dealing with communicable disease and the European 

Medicines Agency (EMA).

ECDC will monitor infectious disease outbreaks using 

common standards and definitions. It will also carry out 

risk analysis, modelling, and assessment of healthcare 

capacities for specialized treatments. It will also have 

the task of deploying an EU Health Task Force to help 

local response in EU countries.

Sean Milmo is a 

freelance writer based in 

Essex, UK, seanmilmo@

btconnect.com.
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European Regulatory Watch

EMA’s role in crisis management will be to monitor and 

mitigate shortages of medicines as well as medical devices. 

It will also advise on medicines that can treat, prevent, or 

diagnose diseases that can cause emergency crises.

Dealing with health emergencies
In addition to giving the extra responsibilities to ECDC and 

EMA for dealing with health emergencies, the commission 

is planning to set up a health emergency preparedness and 

response authority (HERA), details on which were published 

in a communication two weeks before the pharmaceutical 

strategy was issued (6).

The new authority will support the development of 

crosscutting technologies and solutions on multiple potential 

future threats, such as vaccine platform technologies, the 

application of digital tools and artificial intelligence as well 

as the development of specific countermeasures, including 

through clinical trials designs and data infrastructure. One 

of HERA’s tasks will be ensuring that sufficient production 

capacity will be available for new medicines, and that there 

are proper arrangements for stockpiling and distribution.

The commission has proposed that various existing ad 

hoc and advisory groups dealing with medicines shortages 

and availability should be made part of EMA’s permanent 

structure under new legislation because of the agency’s 

extra responsibilities for tackling shortages. 

The groups include two separate expert steering bodies 

on medicines and medical devices shortages and scientific 

groups on new medical treatments. Their permanent 

transfer to EMA could blur the dividing line between the 

agency and HERA.

The transfer of the medical devices steering group into the 

EMA is a significant expansion of the agency’s jurisdiction 

because currently it has only limited regulatory competence 

with devices. Furthermore, EMA will also host medical 

devices expert panels on a permanent basis, which can 

play an essential part in clinical preparedness and crisis 

management during emergencies.

EMA’s job will be to monitor medicines supply in advance 

of a possible crisis in availability. “To support such work, 

obligations will be placed on marketing authorization holders 

and member states to provide the necessary data through 

streamlined IT tools,” according to the commission.

Among the legislative proposals in the pharmaceutical 

strategy for dealing with shortages are stronger obligations 

on industry to ensure the supply of medicines, earlier 

notification of shortages and withdrawals, and enhanced 

transparency of stocks across the supply chain. In addition, 

member states would have to improve their procurement 

strategies and do more joint procurement of critical 

medicines. 

Reshoring supply
The commission is considering measures to help the possible 

reshoring from Asia to Europe of the production of critical 

medicines, APIs, and their raw materials and intermediates. 

This is because [medicines] supply chains have become 

increasingly unreliable and fragmented with several different 

companies with varying levels of competence involved in the 

manufacture of the same product.

But setting up critical medicines production capacity in the 

EU would have to be compliant with the Union’s competition 

rules and those of the World Trade Organization, the 

commission warned (2).     

More transparency among companies features 

prominently in the commission’s proposals for 

pharmaceuticals in the environment (PIE) and on the 

continuous oversight of medicines during their entire life 

cycles through to disposal.

Last year’s discovery of contamination of several drugs 

by nitrosamines showed the need for a strengthened 

oversight of global pharmaceuticals manufacturing with 

more transparency across supply chains. “The accountability 

of all actors for the quality of the medicines is essential, but 

especially that of the marketing authorization holders,” said 

the commission (2). “Compliance with good manufacturing 

and distribution practices should be enhanced.”

Going green
The European Green Deal with its ambition for zero pollution 

will be putting pressure on the industry to reduce resource 

use, emissions, and levels of pharmaceutical residues during 

medicines’ life cycles.

In a proposed review of current pharmaceutical 

legislation, the commission aims to look at rules on 

environmental risk assessments (ERAs) for the authorization 

of medicines so that sustainability and climate neutrality 

becomes the ‘driver’ in the industry.

Also, through international cooperation, the EC will be 

urging action on combating environmental risks posed by 

waste discharges from pharmaceutical plants, particularly in 

the spread of antimicrobial resistance. It will be suggesting 

that the use of good manufacturing practices (GMP) should 

be assessed as a means of addressing this problem.

ERAs and the extension of GMP to plant discharge 

controls have been two areas in which the commission 

has previously been reluctant to press for changes. The 

pharmaceutical strategy indicates a new willingness to shift 

medicines regulation into new territories.
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manufacturing practice] oversight and collaboration 

in a virtual world, as well as opportunities, such as a 

chance to challenge the status quo and demonstrate 

that even when things change it is still possible to 

be successful.” 

A new five-year EU strategy
Towards the end of 2020, the Pharmaceutical 

Strategy for Europe was published (1); the aim of 

which is ensuring equitable access to medicines 

throughout the region and to support the industry’s 

competitiveness and innovation on the global 

pharmaceutical stage. “The coronavirus pandemic 

has highlighted the vital need to strengthen 

our health systems,” said Ursula von der Leyen, 

president of the European Commission (EC) in a 

press release on the strategy’s publication (1). 

“This [need] includes access to safe, effective, and 

high-quality medicines at an affordable price. In 

the challenging economic and social times, the EU 

is currently facing, the strategy adopted today will 

ensure that Europe and Europeans will continue to 

benefit from such medicines.”

The strategy has laid out various legislative and 

non-legislative actions to be launched over the 

coming five years (until 2025), covering the whole 

ecosystem of pharmaceuticals in addition to specific 

O ver the past 12 months, the bio/pharma 

industry has faced unprecedented challenges 

head on, working in unique and remote ways, and 

forming new and unlikely partnerships to help in the 

fight against the COVID-19 pandemic. Although a 

hugely impactful aspect of 2020, COVID-19 has not 

been the only trial of the year; bio/pharma companies 

have also had to keep a watchful eye on Brexit—the 

departure of the United Kingdom from the European 

Union—which is expected to cause broad-level 

disruptions to companies throughout the region. 

(An overview of the top stories from 2020 will be 

published alongside this feature on PharmTech.com.)

The year ahead has the potential to provide a 

platform for change, as work and everyday life 

transforms in reaction to the pandemic situation and 

other important happenings of 2020, leading the bio/

pharma industry to face a variety of new challenges 

and take advantage of various opportunities as 

well. “There are several challenges facing the bio/

pharma industry in 2021,” reveals Kate Coleman, 

director quality and compliance, PharmaLex. “One 

of the challenges being faced is the realization that 

the working environment has changed irrevocably 

as a result of the COVID-19 pandemic. As with any 

major change, a new working environment brings 

about its own set of difficulties, such as GMP [good 

Despite the COVID-19 pandemic disruptions, with continued support  
and industry resilience, the European bio/pharma outlook for 2021 is positive. 

The Outlook for  
a Year of Change

Felicity Thomas
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The aseptic-filled 250mL plastic bottles allow you to skip 

tedious weighing and dispense by volume to reduce time, 

effort, and cleanup. 50% Captisol inhibits microbe growth 

and is shelf-stable. It’s pumpable and easy to use in large-

scale manufacturing. And the all-aqueous solution means 

no solvents to eliminate or test for in your final product. 

When you’re ready to move quickly into phase solubility 

studies, formulation development or safety studies,  

Liquid Captisol is ready to go!

CAPTISOL.com

Liquid Captisol is a 50% aqueous concentrate of Ligand’s Captisol a modified cyclodextrin, 
developed to improve solubility, stability, bioavailability and dosing of challenging ingredients.

https://www.captisol.com
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will permanently change for the 

industry is the knowledge that it is 

possible to keep things going despite 

any obstacles in the way,” she 

notes. “Within days, industry moved 

from being on site as standard to 

remote working if not required on 

the manufacturing floor. Expertise 

with the technologies that allowed 

us to work virtually was built up and 

even conferences and events moved 

online successfully.”

Virtual GMP inspections was a 

topic broached by Pharmaceutical 

Technology Europe’s regulatory 

columnist Sean Milmo in December 

2020 (6), as calls have been made to 

make these a permanent alternative 

to on-site inspections for the future. 

However, Milmo cautioned that in 

order to make virtual inspections 

a permanent reality, it would be 

necessary to have unimpeded 

exchange of information between 

regulatory agencies and companies, 

which could be a lengthy process.

From a tablet manufacturer’s 

perspective, there has been an 

impact on the way employees are 

trained. Javier Raposo, sales and 

marketing director of I Holland, 

highlights that training is a vital 

aspect for tabletting companies 

as staff must be proficient in the 

process and understanding of the 

practices required to manufacture 

large quantities of tablets quickly 

and efficiently. “Training, which 

was once completed in a classroom 

setting or through one-to-one 

tutorials is becoming less desirable 

or deliverable because of COVID-19,” 

he says.

As a result, online learning tools 

have surged in popularity, Raposo 

continues. “This learning method is 

proving to be an effective answer 

to improving staff knowledge 

and understanding of tablet 

manufacturing without the need 

to leave their workplace, or indeed 

home,” he adds. “Online learning can 

also be easily adapted to changing 

regulations, requirements and 

operating procedures, and used for 

troubleshooting.”

aspects of medical devices. Four 

main work strands have been 

highlighted: addressing unmet needs 

and ensuring medicine accessibility 

and affordability, supporting 

a competitive and innovative 

pharmaceutical industry in Europe, 

enhancing resilience of the industry, 

and ensuring EU pharma has a strong 

voice globally (2).

Each work strand features its  

own flagship initiatives and actions 

for industry that will enable the 

delivery of tangible results. As 

a whole, the strategy will be 

synergistic with the European 

Industrial Strategy (3) and will 

complement the European Green 

Deal (4).

A key aspect of consideration in 

both the Pharmaceutical Strategy 

and the Industrial Strategy of Europe 

is digitalization, which is hoped to be 

useful in lowering carbon footprints 

across the region. For Coleman, a  

hot topic in the coming year will 

be the adoption of Industry 4.0, 

disruptive technologies, and the 

implementation of other cutting-

edge technology. “There are also 

huge opportunities to look at how we 

operate, focus on the things that are 

important, streamline our processes, 

and build in quality compliance 

so that we leave room for people 

to innovate rather than managing 

cumbersome systems and processes 

that don’t add value,” she adds.

Existing vulnerabilities
As discussed in the EU’s 

Pharmaceutical Strategy, COVID-19 

has demonstrated vulnerabilities in 

the pharmaceutical industry supply 

chain and manufacturing capacity (2). 

With the majority of ingredients 

for treatments are sourced from 

offshore manufacturers, in China 

and India for example, disruptions 

to supply as a result of country 

lockdowns and factory closures were 

inevitable. More than half (51.3%) 

of the European respondents to the 

December 2020 Pharmaceutical 

Technology survey revealed that 

operations to their organization were 

affected as a result of disruptions to 

supply of materials or equipment (5).

“The disruption to the global 

pharmaceutical supply chain caused 

by the first wave of COVID-19 led to 

calls by a number of governments 

in Europe and elsewhere, such as 

the United States and India, for their 

nations’ pharmaceutical companies 

to onshore their API supply,” explains 

Tony O’Sullivan, chief commercial 

officer, ChargePoint Technology. As 

a result, O’Sullivan continues, many 

pharma companies have already 

started taking steps to localize 

supply chains, which is a trend he 

believes will become permanent.

Mark Quick, executive vice-

president—Corporate Development, 

Recipharm, agrees that it is 

unsurprising that companies have 

started localizing and diversifying API 

partnerships to make supply chains 

more resilient in the event of any 

future shocks. “In 2021 and beyond, 

more companies will rethink their 

supply chains, favouring more local 

or regional partners,” he says. “It is 

also likely that ingredient suppliers 

and other contract organizations will 

look to expand their local presence 

in their target markets to cater to 

their customers onshoring their 

supply chains.”

Working remotely
The COVID-19 pandemic has proven 

the adaptability of the industry to 

work in ways that were not originally 

considered suitable. Two-thirds 

(66.7%) of European respondents 

to the Pharmaceutical Technology 

survey experienced changes to their 

work schedules to be able to socially 

distance while working, and nearly 

three-fifths (59%) worked remotely 

from home (5). 

According to Coleman, industry 

has not only survived but has thrived 

in this aspect, demonstrating the 

ability to audit sites from different 

continents, collaborating effectively 

with partners from all over the 

world, and trusting the workforce 

to get the job done in a remote 

capacity. “One of the aspects that 
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In 2020, the bio/pharma industry initiated a monumental 

effort to rapidly develop vaccines to prevent COVID-19 

disease and therapies to treat the symptoms. Researchers, 

biologists, chemists, process engineers, formulators, 

quality control experts, and other professionals involved 

in drug development and manufacturing worked under 

pressure and sometimes socially distanced from other 

collaborators or team members.

Drug development and manufacturing professionals 

participating in the 2021 Bio/Pharmaceutical 

Development and Manufacturing Employment Trends 

Survey, sponsored by Pharmaceutical Technology 

Europe (1), said they were busy during 2020. Nearly 

60% of respondents around the world said they worked 

more hours in 2020 than in the previous two years. 

Approximately 44% of the Europe-based respondents 

said they worked more hours in 2020.

The compensation question
Approximately 43% of the respondents said they 

were paid fairly or excessively in 2020. A majority of 

respondents, however, were not happy with their 

salary; 37.7% of the global respondents and 41.5% of 

the Europe-based respondents said their pay was at 

the low end of the salary range for their expertise and 

responsibility; 19.4% of the global respondents and 

12.2% of the Euope-based respondents said they were 

paid below market value.

The percentage of respondents reporting salary 

increases continued a downward trend of recent years. 

Only 41.7% of the global respondents and 29.3% of the 

Europe-based respondents reported a salary increase in 

2020. More than 63% of the Europe-based respondents 

reported no change in salary, compared with 44.6% of 

the global respondents (Infographic).

Salary ranked in the middle of a list of 13 factors 

contributing to job satisfaction in the 2021 survey. 

Compensation trailed factors such as challenging 

projects, intellectual stimulation, company’s potential 

for success, relationships with colleagues, and a good 

work/life balance as the “main reason I come to work.”

Job security and new opportunities
More than half of the respondents reported no 

change in job security comparing calendar year 2020  

with 2019; 30% said they felt less secure. Only 10% 

of the Europe-based respondents said they felt more 

secure in 2020 vs. 2019, compared with 17.8% of the 

global respondents. 

Overall, Europe-based respondents were less likely 

to change positions. Less than half of those said they 

would like to leave their jobs, given the opportunity, 

compared with more than half of all respondents. Nearly 

two-thirds, a slightly greater percentage than the global 

audience, said they do not expect to leave in 2021. 

Compared with previous surveys, respondents to 

the current survey tended to stay in the same position 

for a longer time. Fewer than 25% of the 2021 survey 

respondents based in Europe—compared with 30% of 

2021 survey respondents based in other regions—said 

they stayed with the same employer, on average, for 

five or fewer years. Fewer than 15% of the Europe-

based respondents, and 20% of the global respondents, 

said they voluntarily changed jobs in the past two 

years, primarily to pursue a better opportunity or more 

challenging work.

Survey insights and details
More than 200 bio/pharma professionals from around 

the world responded to the survey, which was fielded 

in November and December 2020. Respondents 

primarily were from innovator and generic-drug bio/

pharmaceutical companies (41.4%) and contract research 

and manufacturing or organizations (17.3%).

The global respondents were involved in developing 

or manufacturing a range of drug types including small-

molecule drugs, large-molecule drugs, vaccines, cell 

therapies, gene therapies, and nutraceuticals. 

Survey results and analysis can be found online at  

www.PharmTech.com/2021_employment_survey.

Reference
1.   Pharmaceutical Technology Europe, 2021 Bio/Pharmaceutical 

Development and Manufacturing Employment Trends Survey 
(December 2020).

—Rita Peters
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transformed to more online and 

remote locations and social 

interactions were limited. However, 

with the huge changes, new 

opportunities in supply chains, 

the establishment of new legal 

entities in the EU, and collaboration 

between global regulatory 

authorities have opened up, offering 

limitless prospects for the industry, 

Coleman observes.

Overall, the majority (72.5%) 

of European respondents to the 

Pharmaceutical Technology survey 

are positive that bio/pharma industry 

business prospects in 2021 will 

improve (5). More than half (57.5%) 

were similarly optimistic about their 

own company’s business prospects 

for the coming year (5).

“Managing all of the change 

brought about by the pandemic, 

in addition to the emergence of 

rapidly changing technologies, 

regulatory guidance changes, 

Brexit, Industry 4.0, and the journey 

towards personalized medicine, 

is the biggest challenge of all,” 

Coleman summarizes. “Now is the 

time for everyone in the industry to 

challenge their change management 

programmes and to ensure they 

have support structures in place 

to support resilience in the face 

of change.”
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The move to remote and online 

practices has both positive and 

negative connotations, Coleman 

emphasizes. “The positive aspect of 

working remotely is that the industry 

had to put the patient first, mobilize, 

and adapt to the new normal as 

quickly as possible, with support 

from regulators, to ensure supply 

kept going,” she says. “The negative 

side of this is that we have learned 

that we can do everything online 

without interacting in person and 

this brings its own challenges for 

networking and social collaboration.”

For regulators, it has been 

important to adapt the guidelines 

so that operations could continue 

while still ensuring minimal risk to 

the patient Coleman adds. “During 

the pandemic this has worked 

successfully and will encourage the 

industry to focus on the risk to the 

patient as the primary decision-

making factor and to be pragmatic 

about everything else,” she says.

Brexit uncertainty continues
Despite the Brexit deal, which was 

agreed upon in the last few days of 

2020 (7), there is still uncertainty 

over how the UK’s departure from 

the EU will ultimately impact the 

pharma industry and the wider 

economy. “There will be many 

impacts as a result of Brexit, several 

of which will be easily understood 

by everyone in Europe such as the 

need for EU-based legal entities for 

companies that previously operated 

out of the UK,” explains Coleman. 

“However, there will also be subtle 

impacts with more local effects 

and impacts that we may not have 

identified yet.” 

A prime example of a subtle 

challenge for the industry is the 

packaging of medicinal products, 

Coleman continues. “Historically, 

UK and Ireland products were 

packaged together with English 

product information leaflets, but 

now, after Brexit, there are three 

territories, Ireland, Northern Ireland, 

and Great Britain with different 

requirements where historically 

there was one,” she says. “This 

[increase in requirements] brings 

challenges in terms of economy of 

scale and of managing supply into 

Northern Ireland which is part of the 

UK politically but is subject to EU 

regulations when its counterparts in 

Great Britain are not.”

Another factor is a potential 

divergence between the UK and EU, 

which although is not anticipated 

to be an immediate impact is 

expected to occur over time. “It is 

likely that industry will see a greater 

divergence between the regulatory 

regimes in the two markets,” asserts 

Marcelo Cruz, director business 

development and marketing, 

Tjoapack. “This [divergence] will have 

an enormous impact not just on the 

drug development stage, but also on 

the development of medical devices, 

drug delivery systems, and the 

packaging medicines are delivered 

in, as different formats may well be 

required in order to continue trading 

in the UK and EU.”

Over time, pharma companies will 

need to monitor any divergences 

to ensure compliance with the 

respective standards of both 

markets, confirms O’Sullivan. A 

certain level of divergence between 

the regions is already apparent with 

the UK’s Medicines and Healthcare 

Products Regulatory Agency (MHRA) 

issuing its approval of the Pfizer and 

BioNTech COVID-19 vaccine prior 

to EMA (8).

“Furthermore, the UK will now 

be a smaller individual player in the 

industry as opposed to part of a 

larger collaboration when it was part 

of the EU and it will be interesting 

to see the impact of this for the 

UK, particularly when it comes to 

availability of medicinal products 

in the future or investment from 

pharmaceutical companies that may 

look at access to the EU market as 

one of their criteria for investment,” 

remarks Coleman. 

Managing change
During 2020, the world became 

‘smaller’ as working environments 
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air-water interface, and many other 

factors,” he adds. “It’s vital to bear 

all of these factors in mind during 

formulation to ensure that exposure 

to any unfavourable environment is 

minimized.”

“Any changes to the process can 

yield changes to the analytical and 

stability profile of the molecule,” 

confirms Frimel. “It is, therefore, not 

only important that an ideal formulation 

be selected, but that the design space 

of the specification range is robust.”

All biologics, standard or novel, 

present unique developmental 

challenges, such as solubility and 

viscosity issues, Watts continues. 

“For early screening, a wide scope of 

formulations needs to be tested to 

find optimal conditions that manage 

the concentration requirements for 

future storage and dosing purposes,” 

he says. “Capabilities to explore liquid 

and lyophilized forms allow flexibility to 

formulate challenging molecules.”

Formulation alignment with 

early manufacturing stages is 

important, according to Watts, to 

ensure the integrity of the biologic 

can be maintained throughout 

purification and filtration. “A 

particular consideration is that the 

formulation buffer is compatible 

with the manufacturing process,” he 

comments. “The ideal final dosage 

form is a liquid, which is preferred 

to a lyophilized form at this stage 

as this can reduce manufacturing 

costs and ultimately allows for 

easier administration to the patient. 

However, some biologics may not be 

sufficiently stable in a liquid form, and 

thus a lyophilized product will have to 

be considered.”

Once a company has decided to 

pursue early phase development 

with a contract development and 

manufacturing organization (CDMO), 

a key driver for the project becomes 

the timeline, which is critical to 

maintaining project viability and 

investor interest, specifies Frimel. “This 

means that an acceptable formulation 

must be developed from material 

generated from, ideally, a final clone 

and finalized before ultrafiltration/

B iologic drugs are entering the development pipeline with increasing 

frequency for the treatment of complex diseases, such as cancer, 

autoimmune disorders, and infectious diseases. However, formulating 

a biologic drug substance that is optimally effective and safe, while also 

keeping cost and time for development under control, is no easy task. 

“Due to the complexity and fragility of biologic active compounds, 

several challenges exist in formulation development,” explains Anand 

Khedkar, senior vice-president R&D, Stelis Biopharma. “First, stability 

and preservation present a significant challenge as the API of a biologic 

is more unstable than in small-molecule drugs. In addition, protein-

based therapeutics have the potential to cause an immunogenic 

response leading to adverse events that are often not discovered until 

after the medicine is on the market. Lastly, most of these medicines 

must be developed in a liquid form for compatibility with subcutaneous, 

intramuscular, or intravenous administration.”

Common formulation hurdles
“Biologic molecules are large and inherently more heterogeneous 

when compared to small molecules,” says Aaron Frimel, senior 

scientist/group lead, Pharma Services, Thermo Fisher Scientific. “This 

translates to increased opportunity to generate degradants due to 

environmental stresses.”

Gary Watts, senior scientist and formulation lead—Analytics Group, 

Abzena, adds that many different degradations pathways, such as 

aggregation, fragmentation, deamidation, and oxidation, can occur when 

formulating biologics. “Typically, more than one of these pathways occur, 

and all need to be addressed within the formulation evaluation process 

to ensure the stability of the biologic drug candidates,” he states.

Sensitivity of biological molecules to the microenvironment can 

be challenging, particularly as changes can occur during various 

manufacturing procedures, asserts Khedkar. “Additionally, biologic 

molecules are sensitive to temperature, shear, exposure to oxygen, 

Felicity Thomas

Overcoming Biologic  
Drug Formulation Hurdles
The right partner can help companies  
overcome key formulation challenges for biologic drugs.
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diafiltration development by a process 

development team,” he says.

“If the investigational new drug 

application has to be filed faster and 

time is critical, then other sources of 

material for formulation development 

have to be considered,” asserts Elena 

Gontarz, manager of Scientific and 

Technical Affairs, Pharma Services, 

Thermo Fisher Scientific. It is possible 

to use material generated from one 

of the leading clones or from mini 

pools, in cases of immunoglobulin 

G subclasses (IgG1/IgG4), 

Gontarz explains.

“Because first to market is such 

a competitive place, a formulation 

screening approach can be taken 

for IgG1/IgG4, where an array of 

predefined formulations is screened 

to finalize a formulation that works,” 

Gontarz says. “This is a riskier 

approach that is appropriate for early-

stage development, where money 

and time are of an essence. Although 

taking this approach will prompt 

additional robustness work to be 

done before Phase III clinical studies 

and commercialization.”

Sometimes, companies seek 

to redevelop a formulation prior 

to Phase III clinical studies and 

commercialization, either to scale up 

the concentration for subcutaneous 

injection formats, or to simply find a 

more optimal or robust formulation, 

notes Frimel. “The timing of when 

these late-phase studies will be 

pursued is a balancing act between 

client finances, confidence in project 

viability, and the ability to allow the 

time to and execute a study that is 

conservative enough to yield the 

favourable results,” he states.

“Any final formulation must also 

be compatible with a variety of drug 

delivery systems, and issues such as 

leachables, extractables, and surface 

adsorption need to be mitigated for, 

as appropriate,” Watts adds.

Vaccine-specific challenges
Although similar formulation 

parameters are evaluated for 

vaccines as are for biologics, vaccines 

can be more complex in terms of the 

antigenic composition and include 

extra components such as adjuvants, 

explains Watts. “All components need 

to be characterized and compatible 

to ensure that the final formulation 

optimally supports the stability and 

activity of the antigen and adjuvant 

components,” he notes.  

There are many different types 

of vaccines and each one comes 

with its own set of challenges, 

continues Khedkar. “For example, if 

the vaccine is a peptide vaccine in a 

liquid formulation, the formulation 

development mimics any other 

peptide/protein formulation, and 

the transport of the drug substance, 

manufacturing process, storage, and 

distribution of final vaccine can be 

expected to be very similar to most 

biologic products,” he says.

“Thermal stability of vaccines 

can be approached in a similar 

way to biologics, with temperature 

excursions needing to be carefully 

considered,” comments Watts. 

“For instance, a cold chain may be 

required for shipment and storage; 

however, if frozen during transit, 

the antigens could be degraded and 

lose efficacy. [Whereas], if stability 

at ambient temperature is critical, 

lyophilization can be considered a 

more viable format.”  

Watts adds that it is also 

imperative to understand the 

interactions between the antigens 

and the adjuvant, such as aluminium 

solutions that are commonly used. 

Investigation into the compatibility 

of the vaccine with the selected 

adjuvant is required, as well as any 

potential impact there may be on 

stability, he stresses.

Concerning many of the vaccines 

in development for COVID-19, Christy 

Eatmon, global subject matter expert, 

Sterile Drug Products, Thermo Fisher 

Scientific, specifies that, they utilize 

RNA technology, in addition to other 

platform vaccine technologies and 

DNA plasmids, are comprised of lipid 

nanoparticles, and therefore, are 

delivered as dispersions. “Biologics 

are typically true solutions and 

don’t have the same manufacturing 

and processing challenges as a 

dispersion,” she says.

In cases of RNA vaccines, 

contamination of the RNAase enzyme 

is detrimental to the product’s 

stability, concurs Khedkar. “Delivery 

of mRNA and DNA vaccines is a 

challenge compared to routine 

vaccines,” he continues. “Formulation 

to support the delivery systems 

to minimize the reactions at the 

administration site, and also to 

maintain the effectiveness post-

administration, plays a significant role 

in formulation development.”

Carrier molecules may be used 

to resolve delivery challenges 

of RNA vaccines, or traditional/

novel adjuvants can be used to 

augment the immune response of 

the RNA vaccine, Khedkar adds. 

“RNA’s inherent immunogenicity 

also needs to be modulated,” he 

says. “Moreover, RNA degrades 

very quickly once injected due to 

normal cellular processes and may 

not provide adequate exposure to 

ensure the desired therapeutic effect. 

With this in mind, it is critical that 

formulation development takes care 

of stabilization of the RNA, during 

circulation and during distribution.”

Stabilization and protection
There are numerous new 

technologies available to drug 

developers that aid with stability 

and can protect the biologic drug 

substance, such as encapsulation and 

the application of buffers, confirms 

Khedkar. “Many companies are also 

working on ways to adjust the pH of 

drug solutions to improve solubility; 

however, this often destabilizes the 

product,” he says. “Introduction of 

a water-miscible solvent into the 

product, can suppress ionization, 

reduce the extreme pH required to 

achieve this solubility, and reduce the 

water activity by reducing the polarity 

of the solvent.”

“In addition,” Khedkar adds, 

“techniques to facilitate moisture 

control and promote microbial 

growth and catalyst reactions are 

growing in popularity, as well as the 
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of excipients may be used in some 

cases,” asserts Eatmon. “A design-

of-experiment approach during 

formulation development can be 

executed to determine the best 

matrix for the molecule and to ensure 

long-term stability.”  

For Watts, the limitation in 

excipient availability is ultimately due 

to there being a lack of excipients 

considered safe for use by the 

regulatory authorities. “Steps taken 

by industry towards the approval of 

novel excipients involves rigorous 

toxicological testing before they 

can be deemed safe for use, which 

is time-consuming and costly and, 

therefore, poses a significant hurdle,” 

he adds. “Excipient development 

could be expedited through 

subsidized incentives to provide for 

regulatory guidance and support as 

well as developers openly sharing 

information on their experience.”

Considering SC formulations
“When considering a subcutaneous 

(SC) formulation, particular 

attention needs to be paid to 

excipients that aid drug dispersion 

once administered as well as 

in-vivo stability,” Watts says. 

“These [excipients] could be 

ones that prevent precipitation 

and are more closely matched to 

physiological conditions.” 

Injection pain is another 

consideration when approaching 

an SC formulation, Watts notes, 

which can be reduced by matching 

the formulation tonicity with the 

physiological tonicity. “Excipients 

known to cause ISRs [injection site 

reactions] (such as inflammation/

redness/swelling) should be 

avoided if possible,” he asserts. “A 

formulation with a low viscosity 

is preferable to enable quick 

administration without undue  

force applied.” 

Delivering biologics 

subcutaneously requires small 

volumes and, hence, higher drug 

concentrations, confirms Khedkar. 

use of specific vessels that remove 

light from the reaction, or nitrogen 

sparging, to avoid oxidation.”

According to Watts, the testing of 

stability must be included at different 

pH levels across a range of buffers, 

with observation of increasing or 

decreasing ionic strength trends 

and any effects of the addition of 

surfactants, during initial screening. 

“This technique would highlight 

any inherent preferences and 

would also indicate whether the 

use of traditional excipients would 

suffice, or whether a more tailored 

formulation is needed,” he says. 

“If a biologic was found to have a 

high propensity for deamidation, for 

example, this could be mitigated by 

pH optimization, increase in viscosity, 

or altering of the dielectric constant 

of the media. Also, a high tendency 

towards aggregation could be 

reduced by the use of a surfactant.”

Eatmon adds that protection of 

the product from microbial ingress 

is possible through the use of 

single-use disposables with closed 

transfer systems, and that the route 

of administration can sometimes 

dictate a target set of formulation 

components, such as the use of 

arginine in high concentration 

formulations to lower viscosity. 

“Excipients and buffer selection 

are the key to protect the molecule 

from degradation and other stability 

issues,” she asserts.

“At present, there are a number 

of alternative excipients that are 

being used by formulation groups,” 

continues Watts, “most notably, 

cyclodextrins with their capacity to 

solubilize hydrophobic molecules, 

polysaccharides with their complex-

forming and solubilizing properties, 

and nanoparticles on account of 

their observed positive effects in 

increasing bioavailability and their 

potential to assist targeting the 

drug to as specific location within 

the body.”

Limited excipient availability
“For biologics and vaccines, the 

role of the excipient is to enhance 

solubility, enhance processing, and 

ensure shelf-life stability of the 

active,” Khedkar specifies. “In a 

biologic, however, they are also used 

to control pH and tonicity, maintain 

preferred stable conformation for 

proteins or vaccines, including 

exposure of the functional epitopes, 

and prevent aggregation or 

degradation of the active, as well 

as perform several other functions, 

such as acting as bulking agents, 

antioxidants, or preservatives.”

Adjuvants are another class of 

excipients that are used for vaccines, 

Khedkar notes. “Adjuvants are 

defined as substances that enhance 

the pharmacological effect of a drug 

or increase the ability of an antigen 

to stimulate the immune system,” 

he says.

Due to the unstable nature of 

biologics and vaccines, a variety  

of excipients are usually required  

to stabilize the active ingredients 

for processing and storage, Khedkar 

continues. “Selection and use of 

the appropriate excipients enable 

development of novel therapies and 

robust pharmaceutical products,” 

he states. “Biological drug products, 

however, do contain fewer inactive 

ingredients than small-molecule 

medicines.”

Biologics are mostly delivered 

systemically or subcutaneously, 

as a result of the size of the 

molecules, leading to the use of 

carbohydrates (mannitol) or polyols 

as cryoprotectors (for lyophilization) 

and stability enhancers (for high 

viscous formulations), respectively, 

Khedkar explains. “There are several 

options that are available for proteins 

and peptides; however, as the 

technology is evolving, along with 

the type of drug substance, there is a 

need to research new excipients and 

adjuvants,” he says. “Especially, in 

case of RNA/DNA as the therapeutic 

agents, the choice of excipients is 

limited, and the capacity available for 

few of the excipients (e.g., liposomes 

or adjuvants) is limited.”

“While the number of approved 

excipients is small, combinations Contin. on page 35
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name (4). Rybelsus would be the first 

oral glucagon-like peptide-1 receptor 

agonist for type 2 diabetes; the active 

ingredient, semaglutide was first 

approved in the US as a subcutaneous 

injection in December 2017 under 

the brand name Ozempic (5) and was 

later approved as a an oral tablet 

under the brand name Rybelsus in 

September 2019 (6). 

Meanwhile, Zolgensma is a 

gene therapy for the treatment of 

spinal muscular atrophy. In the US, 

onasemnogene abeparvovec-xioi was 

approved under the Zolgensma brand 

name by the FDA in May 2019 (7).

In addition, the committee 

recommended granting a conditional 

marketing authorization for Retsevmo 

(selpercatinib) for the treatment 

of cancers displaying a rearranged 

during transfection (RET) gene fusion, 

including RET-fusion positive non-

small cell lung cancer, RET-fusion 

positive thyroid cancer, and RET-

mutant medullary-thyroid cancer (1). 

The committee also recommended 

granting a marketing authorization 

under exceptional circumstances for 

Lumoxiti (moxetumomab pasudotox) 

for the treatment of relapsed or 

refractory hairy cell leukaemia (1).

COVID-19 vaccine evaluations
Meanwhile, EMA’s work on COVID-19 

vaccine evaluations continues. In 

January, the European Commission 

(EC) granted conditional marketing 

authorization to Moderna’s COVID-19 

vaccine (8), following a positive 

recommendation by EMA, based on 

positive Phase III clinical trial data 

that showed over 90% efficacy in 

participants at risk of severe COVID-19 

and a 94% reduction in the number of 

symptomatic COVID-19 cases (9).

T he European Medicines Agency’s Committee for Medicinal 

Products for Human Use (CHMP) kept a robust pace of marketing 

authorization application (MAA) reviews in 2020, with 96 total new 

marketing authorization recommendations as of 11 Dec. 2020 (1), 

45% higher than in 2019, when the committee recommended 66 new 

MAAs for authorization (2).

New non-orphan medicines accounted for the majority of the 

positive recommendations, with 38 MAAs recommended for 

marketing authorization by the CHMP. New orphan medicine and 

generics/hybrids/informed consent MAAs were next, with 24 and 22 

positive recommendations, respectively. Twelve biosimilar MAAs were 

recommended for authorization.

Gene therapy spotlight
Of particular note was Orchard Therapeutics’ gene therapy, 

Libmeldy (autologous CD34+ cell-enriched population that contains 

hematopoietic stem and progenitor cells transduced ex vivo using a 

lentiviral vector encoding the human arylsulfatase A gene). The therapy 

is intended to treat metachromatic leukodystrophy (MLD), for which 

there is currently no cure. MLD is a rare inherited metabolic disease 

that affects the nervous system and causes progressive loss of motor 

function and cognitive ability and, ultimately, death (3). If authorized, 

Libmeldy will be the first treatment approved for MLD in Europe. 

Other notable recommendations
Other notable CHMP recommendations include Givlaari (givosiran, 

Alnylam Pharmaceuticals), Rybelsus (semaglutide, Novo Nordisk), and 

Zolgensma (onasemnogene abeparvovec, AveXis/Novartis). Givlaari 

would be the first treatment for the rare genetic disorder, acute 

hepatic porphyria, in adults and adolescents aged 12 years and older. 

Givosiran received approval in the United States from the US Food and 

Drug Administration (FDA) in November 2019 under the Givlaari brand 

Feliza Mirasol

EMA Marketing Authorization 
Recommendations Rise in 2020
The number of recommendations for European marketing authorization 
of human medicines saw significant increase in 2020 over the previous year.

EMA kept a robust 
pace of MAA reviews in 
2020, with 96 total new 
marketing authorization 
recommendations as 
of 11 Dec. 2020, 45% 
higher than the 66 MAAs 
recommended in 2019.
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Development

In the United States, the US Food and Drug 

Administration (FDA) approved 50 new drugs (1) as 

of 17 Dec. 2020, which surpasses the 48 new drugs 

approved in all of 2019 (2). An additional 65 first-time 

generics were granted marketing authorization (3). A 

few highlights of US drug approvals follows:

Several medicines were approved as first 

treatments, including Gilead Sciences’ Veklury 

(remdesivir) for patients with COVID-19 who require 

hospitalization (4); Amivas’ artesunate for injection 

for severe malaria (5); Horizon Therapeutics Ireland 

DAC’s Tepezza (teprotumumab-trbw), an antibody drug 

conjugate (ADC) for treating thyroid eye disease (6); and 

Ultragenyx Pharmaceutical’s Dojolvi (triheptanoin) and 

Alnylam Pharmaceuticals’ Oxlumo (lumasiran), both first 

treatments for metabolic disorders—Dojolvi for treating 

paediatric and adult patients with molecularly confirmed 

long-chain fatty acid oxidation disorders (7) and Oxlumo 

(lumasiran) for treating the rare genetic disorder, primary 

hyperoxaluria type 1 (8). 

FDA approvals also focused on targeted therapies, 

such as kinase inhibitors Ayvakit (avapritinib, Blueprint 

Medicines Corporation) for treating unresectable or 

metastatic gastrointestinal stromal tumours harboring 

a platelet-derived growth factor receptor alpha exon 

18 mutation (9); Koselugo (selumetinib, AstraZeneca 

Pharmaceuticals), for neurofibromatosis type 1 (10); 

Pemazyre (pemigatinib, Incyte Corporation), for certain 

types of previously treated, advanced bile duct cancer 

(cholangiocarcinoma) (11); Tabrecta (capmatinib, 

Novartis) for non-small cell lung cancer that has spread 

to other parts of the body and whose tumours have 

mutations that lead to MET exon 14 skipping (12); and 

Retevmo (selpercatinib, Loxo Oncology, a subsidiary 

of Eli Lilly and Company) for treating three types of 

tumours with alterations of the “rearranged during 

transfection” gene (13).

Other highlights included approvals of some first-

in-class drugs as well as a new chimeric antigen 

receptor (CAR) T-cell therapy, Tecartus (brexucabtagene 

autoleucel), from Gilead, which is for treating relapsed 

or refractory mantle cell lymphoma, a rare form of non-

Hodgkin lymphoma (14). 
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Also in January, EMA received an 

application for conditional marketing 

authorization from AstraZeneca and 

the University of Oxford for their 

COVID-19 vaccine in development (10). 

EMA has stated that the assessment 

of the AstraZeneca/Oxford vaccine 

will run on an accelerated timeline, 

with the possibility that an opinion 

coulde be issued by 29 January.

Pfizer and BioNTech’s COVID-19 

vaccine, Comirnaty, was the first to 

be granted conditional marketing 

authorization by the EC in December 

2020 (11).
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lastic has widespread uses in various industries and 
forms the part of society’s day-to-day life. However, 
plastic/plastic debris can also have a negative impact 
on the environment and human health. Plastic/

plastic debris is present in a variety of sizes and shapes, but 
when the plastic particles are smaller than 5 mm in size, 
they are called ‘microplastics,’ and these microplastics are 
currently a hot topic for scientists and policy makers.

What are microplastics?
There is current ly no harmonized def init ion of a 
microplastic because of the differences in the definitions 
and scope used in various national legislation and 
voluntary measures adopted across various countries for 
these materials. The European Chemicals Agency (ECHA) 
proposed the regulatory definition of a microplastic as a 

“material consisting of solid polymer-containing particles, 
to which additives or other substances may have been added, 
and where ≥1% weight by weight (w/w) of particles have (i) 
all dimensions 1 nm ≤ x ≤ 5 mm, or (ii), for fibres, a length 
of 3 nm ≤ x ≤ 15 mm and length to diameter ratio of >3. 
Polymers that occur in nature that have not been chemically 
modified (other than by hydrolysis) are excluded, as are 
polymers that are (bio)degradable” (1). 

Applications of microplastics in pharmaceuticals
Microplastics are used for different applications in different 
industrial segments such as agriculture and horticulture 
(in fertilizers and plant protection products), cosmetic 
products (both rinse-off and leave-on products), detergents 
and maintenance products (e.g., as fragrance encapsulation 
in laundry detergents and fabric softeners, as well as in 
products for cleaning and polishing), paints, coatings and 
inks (in professional and consumer uses), chemicals used in 
the oil and gas sector, construction industry, pharmaceutical 
products and medical device, and food supplements and 
medical food industry (1). 

Microplastics are classified either as excipients or APIs, 
according to the European Pharmacopoeia (1–2). As a 
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ECHA’s Microplastics Use 
Restriction—Impact 
on Pharmaceuticals

Microplastics, plastic particles with a diameter 
of ≤5 mm, represent an area of concern for 
scientists and policy makers as a result of 
environmental persistence and adverse impact 
on the environment and human health. To restrict 
the use of intentionally added microplastics, the 
European Chemicals Agency (ECHA) has proposed a 
restriction dossier that describes various measures 
aimed at minimizing the use of microplastics 
in various industrial segments, including 
pharmaceuticals. The restriction dossier proposes 
a ban on certain consumer and professional uses, 
while other uses would be subject to labelling/
information requirements and annual reporting. 
As of now, ECHA’s opinion on microplastic use 
for pharmaceuticals recommends following 
the obligation for labelling and reporting. The 
dossier proposes reinforcement of the existing 
provisions under the medicinal product regulations 
(and in particular the Summary of Product 
Characteristics), hence a labelling requirement 
is also recommended. Further decision may 
be taken by the European Commission on 
an overall restriction of microplastic use in 
pharmaceuticals and other industrial segments. 
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result of the taste-masking and controlled release (CR) 
properties offered by microplastics, these materials find 
applicability in human and veterinary medicines, mainly 
in solid formulations (tablets and capsules). Microplastics 
are also used as additives, such as binder, disintegrant, 
diluent, or lubricant, in solid dosage forms. In parenteral 
and inhalation drug formulation, microplastics have 
application in microencapsulation (1–2). 

According to the Annex to the Annex XV Restriction 
Report (2), microplastic particles exhibit their CR properties 
through one of the following mechanisms (2): 

• “Diffusion through a polymer matrix or a polymer 
membrane.” Examples of potential microplastics used 
in the formulation of diffusion-CR medicines are 
polymethacrylate, carbomer polymers, ethyl cellulose, 
polyvinyl acetate phthalate, polyethylenevinyl acetate, 
poly(ε-caprolactone), cellulose acetate (phthalate).

• “Ion exchange via cross-linked resins also known as ion 
exchange resins.” Examples of potential microplastics 
include calcium/sodium/hydrogen polystyrene sulphonate, 
cholestyramine, polacrilex, polacrilin potassium, 
methacrylic acid with divinylbenzene, and so on.

• “Osmotic control via semi-permeable membranes” 
(water insoluble, nondegradable polymer).

Annex to the Annex XV Restriction Report states that, 
“It is important to note that … coated tablets, encapsulation 
membranes, or osmotic systems can be recognized 
as microplastics as long as the ‘end product,’ which is 
consumed/ingested, lies within the targeted size range of 
a microplastic particle” (2). If the core/granule/tablet or 
osmotic system dimensions are > 5 mm, they do not fulfil 
the definition of a ‘polymer-containing microplastic’ at the 
point of use by the consumer, but it is possible for secondary 
microplastics to be excreted from the body (1–2).

Concerns with microplastic uses  
and exposure through pharmaceuticals 
Release of microplastics in the environment is a cause of 
concern due to their persistence and bioaccumulation, which 
can adversely affect the ecosystem. The microscopic size of 
microplastics makes them readily available for ingestion 
and potentially liable to transfer within food chains (1–4). 
Microplastics from medicinal products may be released to 
the wastewater and ultimately to the environment through 
the pharmaceutical manufacturing activities and through 
the excretions and incorrect disposal of unused medicine 
by the patients. 

As noted earlier, microplastics are intentionally used 
as CR agents and taste-masking agents in human and 
veterinary medicines. Therefore, it is possible that 
microplastics are released from medical products via two 
pathways—excretion of ingested microplastics from the 
body and improper disposal of unused medicines. This 
potential release could be minimized by precautionary 
measures and by a European Union (EU)-wide action (2). 

Action proposed by ECHA for regulation of microplastics 
In the framework of the EU Plastics Strategy (2018/2035(INI)) (5), 
at the request of the European Commission (EC), ECHA 
has assessed the health and environmental risks posed by 
intentionally added microplastics and submitted a restriction 
proposal for microplastic particles that are intentionally 
added to mixtures used by consumers or professionals. This 
restriction proposal states that, “If adopted, the restriction 
could reduce the amount of microplastics released to the 
environment in the EU by about 400,000 tons over a period 
of 20 years” (1). 

Annex XV Restriction Report (Version 1.2) suggests 
a ban on the use of microplastics in certain consumer 
and professional applications (1). For other uses of 
microplastics, the report specifies that products would be 
subject to labelling/information requirements and annual 
reporting (1).  

Accordingly, in the Annex XV Restriction Report 
(Version  1.2), restrictions comprising three types of 
measures were proposed (1):

1. A restriction on the commercialization of microplastics 
in isolation or in mixtures where their use will 
inevitably result in environmental release, irrespective 
of the conditions of use. Annex XV Restriction Report 
(Version 1.2) proposal states, “polymers shall not, from 
entry into force (EIF), be placed on the market as a 
substance on its own or in a mixture as a microplastic in 
a concentration equal to or greater than 0.01% w/w” (1).

2. The necessity for labelling requirement is to provide 
information on the potential environmental risk and 
instructions for appropriate disposal of a product to 
reduce environmental release. Annex XV Restriction 
Report (Version 1.2) proposal states, “A labelling 
requirement to minimize releases to the environment 
for uses of microplastics where they are not inevitably 
released to the environment but where residual 
releases could occur if they are not used or disposed of 
appropriately” (1). 

3. An enhancement of the quality of available information 
through reporting so that any future environmental 
risks may be evaluated. Annex XV Restriction Report 
(Version 1.2) proposal states, “A reporting requirement 
to improve the quality of information available to assess 
the potential for risks in the future” (1). 

For the purpose of the restrictions set out in the Annex 
XV Restriction Report, in order for a polymer to be 
considered as a microplastic all criteria included in the 
definition must be met—polymer, solid particle/fiber, 
dimensions, concentration limit, non (bio)-degradability 
(1,6). The public consultation on this proposed restriction 
was completed between 20 March 2019 and 20 Sept. 2019 (6).

Addit iona l ly,  for speci f ic sec tors ,  a per iod of 
implementation and exemptions have been suggested so that 
societal costs are minimized without delaying emissions 
reduction unnecessarily. “In this manner industry will 
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have enough time to develop and transition to suitable 
alternatives, including biodegradable polymers where this 
is appropriate,” the restriction report specifies (1).

Identifying a microplastic  
according to ECHA restriction proposal
ECHA has proposed a tiered approach for the identification 
of the microplastic as covered within the scope of restriction 
proposal (6):

• Tier 1a—are relevant solid particles present?
• Tier 1b—are relevant polymers present?
• Tier 2—are polymer-containing particles present?
• Tier 3—is the concentration limit exceeded?
Although the restriction proposal does not specifically 

provide an order to the microplastic definition set by 
which microplastics may be identified, ECHA advises that 
the initial step should be a check for the presence of solid 
particles or polymers in the commercialized substance or 
mixture. Upon the simple check, if either solid particles 
or polymers are not present, or they are present below the 
suggested concentration limit of 0.01% w/w, then it may be 
concluded that the substance or mixture under evaluation 
will not be affected by the proposed restriction.

Is pharma out of scope for the restrictions?
In short, the answer is partially. In terms of risk management 
options, a ban of microplastics in medicinal products was 
considered but finally dismissed, for the following main 
reasons: 

• There are sector-specific EU regulations that already 
govern market suitability, the benefit–risk analysis (on 
human health), and the market-safety surveillance of 
medicinal products for human and veterinary uses. 

• Regulating the use of microplastics under REACH 
(Registrat ion, Eva luat ion, Authorizat ion, and 
Restriction of Chemicals) in addition to the existing 
regulations may result in a lack of clarity for the actors 
in these two supply chains. 

• In addition, a restriction on these already heavily-regulated 
uses could affect the availability of medicines, particularly 
as it is not clear if there are alternative medicines available 
for the pathologies where microplastics are used either as 
an excipient or an active substance.

Meanwhile, to address the issue of microplastics that 
are released into the environment as a result of improper 
disposal of unused medicines, it is proposed by ECHA that 
there is a reinforcement of the existing provisions under 
the medicinal product regulations (and in particular the 
Summary of Product Characteristics [SmPC]), hence a 
labelling requirement is also proposed (1,6).

Proposed action plan for pharmaceuticals
In general, ECHA’s restriction proposal states that 
polymers “shall not, from EIF, be placed on the market as 
a substance on its own or in a mixture as a microplastic 

in a concentration equal to or greater than 0.01% w/w” (1). 
However, this restriction does not apply to medicinal 
products for human or veterinary use.

Even though medicinal products seem to contribute  
substantially to the release of microplastics into the 
environment, it has been concluded that the best course of 
action is to propose the following restriction option:

Reporting requirement. To gather more systematic 
information on the use of microplastics, so that a decision 
can be made on which EU action (e.g., REACH, Medicinal 
product regulation, other) would be the most efficient to 
address the issue and avoid potential double regulation.

The reporting requirement states that “from [EIF +12 
months], any downstream user using a microplastic 
derogated from use restriction shall send to ECHA, in the 
format required by Article 111 of REACH, by 31 January of 
each calendar year:

• the identity of the polymer(s) used in the previous year,
• a description of the use of the microplastic,
• the quantity of microplastics used in the previous year, 

and
• the quantity of microplast ics released to the 

environment, either estimated or measured in the 
previous year. 

“ECHA shal l publish a report summarizing the 
information received by 31 March every year” (1).

Labelling requirement with a two-year transition period. To 
address the problem of microplastic release via inappropriate 
disposal of unused medicines, ECHA is proposing to 
reinforce the existing medicinal product regulations 
with an obligatory indication on the package leaf let (PL) 
of medicines. The indication will provide sufficient 
instructions for patients on how to properly dispose of any 
unused medicines. For example: ‘This medicine contains 
microplastics. Any unused medicines should be returned to 
the pharmacy or disposed according to the local regulation. 
Unused medicines should not be flushed down the toilet nor 
placed in liquid waste disposal systems.’

The labelling requirement states that “from [EIF + 
18 months] any manufacturer, importer, or downstream user 
responsible for the placing on the market of a substance 
or mixture containing a microplastic derogated from the 
restriction proposal shall ensure that the label and/or 
safety data sheet (SDS)—where applicable—‘instructions 
for use’ (IFU) and/or ‘package leaflet’ provides, in addition 
to that required by other relevant legislation, any relevant 
instructions for use to avoid releases of microplastics to the 
environment, including at the waste life-cycle stage” (1).

“The instructions shall be clearly visible, legible, and 
indelible. The label shall be written in the official language(s) 
of the member state(s) where the mixture is placed on the 
market, unless the member state(s) concerned provide(s) 
otherwise. Where necessary because of the size of the 
package, the information labelling shall be included on the 
instructions for use” (1).



24    Pharmaceutical Technology Europe JANUARY 2021  PharmTech.com

Parth Soni* is assistant manager, Development Consulting 
and Scientific Affairs, PharmaLex India, Noida, India, Parth.
Soni@pharmalex.com. Sebastian Joseph is principal 
consultant, director, Development Consulting and Scientific 
Affairs, PharmaLex India, Noida, India.

*To whom all correspondence should be addressed.

Next steps for ECHA
After the initial proposal, the further steps included the 
scrutinization of proposal by the Committee for Risk 
Assessment (RAC) and the Committee for Socio-economic 
Analysis (SEAC) of ECHA as well as by the enforcement 
forum, including the public consultation that was open 
until 20 Sept. 2019. As reported on June 10, 2020, “ECHA’s 
RAC supports restricting the use of intentionally added 
microplastics while recommending more stringent criteria 
for biodegradable polymers … ECHA’s SEAC agreed on its 
draft opinion on the costs and benefits of this proposal for 
society … A 60-day consultation of SEAC’s draft opinion 
will start soon. The consolidated opinion of both committees 
is expected to be ready by the end of 2020. The decisions on 
REACH restrictions are taken in the European Commission 
by the EU Member States and scrutinized by the Council 
and the European Parliament” (7). It is then up to the EC 
to propose an amendment to the REACH Regulation if the 
restriction meets the legal requirements (8–11). 
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stored at -70 °C (-94 °F). In December 

2020, two shipments of the vaccine 

experienced temperature excursions 

in which product was actually kept 

at overly cold temperatures (3). They 

were pulled out of distribution, and 

subsequent testing at Pfizer showed 

that these events had no impact on 

product efficacy. 

IIoT innovations
A number of new solutions centre 

around remote temperature and 

condition monitoring using Industrial 

Internet of Things (IIoT) technology. 

In December, a report surfaced that 

Pfizer-BioNTech executives had 

decided to turn off the company’s 

temperature loggers once the 

product left its facilities, drawing a 

line in the sand regarding liability 

(4). OWS has since contracted with 

Controlant, which will use its remote 

IIoT temperature-monitoring platform 

throughout the vaccine’s distribution 

and at point of use (5).

The picture promises to become 

even more complex as more of the 

165 COVID-19 vaccines now in the 

pipeline advance to Phase III and 

beyond. These vaccines are based 

on different platforms, from those 

using live, weakened virus (such 

as the vaccine being developed by 

Codagenix); to others based on live, 

inactived viruses (e.g., Sinovac’s); 

vaccines based on viral vectors 

(Oxford University/AstraZeneca’s, 

Johnson & Johnson’s [J&J’s] and 

Merck’s); protein vaccines (being 

developed by GlaxoSmithKline, 

Sanofi Pasteur, and Baylor College 

of Medicine), and nucleic acid 

vaccines based on RNA or DNA 

(such as Moderna’s and Pfizer-

BioNTech’s mRNA vaccines, and a 

vaccine being developed by Inovio), 

according to a report by the Center 

for American Progress, a public 

policy research group (6). The 

Center’s report describes a tangle 

of contracts for fill/finish capacity. 

Pfizer-BioNTech, for example, has 

contracted with Catalent, Lonza, 

and Thermo Fisher Scientific to 

handle manufacturing; Moderna is 

I n December 2020, the US Food and Drug Administration (FDA)

agreed to Emergency Use Authorization (EUA) for Pfizer-BioNtech’s 

and Moderna’s COVID-19 vaccines, both based on messenger 

RNA (mRNA) technology. MRNA presents significant challenges to 

manufacturing, since the product is extremely unstable and requires 

minimal hold times. “You can’t just put it in ice overnight,” says Emily 

Moran, senior director of viral vector manufacturing with Discovery 

Labs, who formerly held that position at Lonza and Sanofi Pasteur. 

“The level of excellence in execution required to be able to release 

the vaccines for shipment in the time they did speaks to a whole new 

level of manufacturing. This was also key in ensuring they had the 

required stability data for the shipments in just a short time,” says 

Moran. The work has required advancements in data processing and 

the monitoring of metabolites in bioreactors, and having a feedback 

loop in place so that any changes in key parameters could be detected 

and acted upon in real time, she says.

Complexity characterizes every stop along the COVID-19 

vaccine supply chain. On 19 Dec. 2020, US General Gustav Perna, 

chief operating officer of Operation Warp Speed (OWS), which 

is coordinating efforts by the US Health and Human Services 

Department (HHS) and the Defense Department (DoD) to distribute 

COVID-19 vaccines, apologized for underestimating the number of 

vaccines that would be needed (1). 

As Perna explained, he had misunderstood the handoffs between 

manufacturing, fill/finish, and distribution, and the difference between 

product made and doses available for release after sterility testing (1). 

The first few weeks of COVID-19 vaccine distribution have brought 

questions about data and shipment security and avoidance of product 

waste. Technology promises to make the overall process safer and 

easier for all, and some companies are already using it proactively.

Cold-chain shipment has been an area of intense innovation (2), 

due to the fact that Pfizer-BioNTech’s vaccine must be shipped and 

Agnes Shanley

COVID-19 Vaccine 
Distribution: Preparing 
for the Unexpected
As the first wave of mRNA vaccines are distributed,  
efforts will be needed to protect data and prevent errors.
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working with Lonza and Catalent, 

and J&J, with Catalent. Capacity 

is also available via centres for 

innovation in advanced development 

manufacturing, which were funded 

by DoD’s Biomedical Research and 

Development Agency (7). They include 

Emergent Biosolutions, Seqiris’ Holly 

Springs facility (previously owned by 

Novartis), and Texas A&M’s facility, 

which is operated by Fujifilm Diosynth. 

Just-in-time manufacturing is needed 

to coordinate manufacturing and 

distribution efforts. In late October, 

Stéphane Bancel, CEO of Moderna, 

said that trucks were standing by, 

even before data were submitted  

for EUA from FDA, to begin shipment 

of vaccines (8).

Urgent need to protect data 
One problem that vaccine 

developers and regulatory agencies 

need to address is the urgent 

need to protect data, says Nigel 

Thorpe, technology director with 

Secure Age, which specializes in 

enterprise data encryption using a 

public key infrastructure platform. 

“Unscrupulous organizations can 

easily get into unprotected networks 

and disrupt processes,” he says, 

which can result in counterfeit 

product distribution as well as supply-

chain disruptions. 

All too often, he says, 

pharmaceutical companies treat 

encryption as a routine “checkoff 

box,” activity and fail to realize that 

even documents that seem routine 

may pose risks if they fall into the 

wrong hands. Thorpe mentions 

a December 2020 IBM Security 

report that found COVID-19 vaccine 

distribution projects to be particularly 

vulnerable to cyberattacks and use 

of ransomware (9). He also points 

to a 10 Dec. 2020 incident. In this 

case, hackers attacked the European 

Medicine Agency’s computer system 

to access COVID-19 vaccine approval 

and other data (10). 

One problem with filling and 

transporting vials of vaccine is the 

need to maintain an accurate count. 

For operators on the plant floor, the 

efforts required are fraught with 

potential error, especially during 

shift changes, says Jim Evans, 

director of Verista, Inc.’s vision, 

connectivity, and automation division. 

“An inspection line for pharma runs 

about 300 vials per minute. With 

normal downtime, that is 100 million 

vials per year, not nearly enough 

to satisfy the requirements for a 

COVID-19 vaccine. Along the way, 

vials need to be counted, counts 

need to be reconciled, and cracks and 

broken vials traced throughout the 

manufacturing process,” he says.

Both Pfizer-BioNTech and its 

contract manufacturing partner, 

Catalent, are using Verista’s COUNTQ 

technology, based on machine 

vision. The latest version of COUNTQ 

uses artificial intelligence, and a 

deep learning technology to count 

ampules. Pfizer-BioNTech and 

Catalent had each invested separately 

in the technology before the 

pandemic began. Since then, Pfizer-

BioNTech has bought four machines 

for its COVID-19 vaccine lines, and has 

installed two so far, Evans says.

Raw materials 
The speed with which vaccines 

have been developed and are being 

distributed pose important questions 

centred around variability. It will 

be essential to ensure that each 

person who receives the vaccines 

receives product of the same quality. 

Hedley Rees, pharma supply-chain 

expert and director of PharmaFlow 

Consulting in the United Kingdom, 

shared insights with Pharmaceutical 

Technology Europe. Rees projects 

shortages of raw materials for 

some COVID-19 vaccines and non-

COVID-19-related manufacturing. 

“Everyone is pulling from the same 

pool of suppliers in biologics. If we’re 

having a raw materials shortage 

when the vaccines haven’t even 

been scaled up, what will happen 

when they get full approval?” he 

asks. Several months ago, Pfizer-

Bio-NTech acknowledged that it 

had underestimated raw material 

requirements, which significantly 

reduced the amount of vaccine that 

it could distribute (11). Finally, Rees 

observes that at the point of use, the 

scene differs significantly from what 

has been seen in the past. Healthcare 

facilities will receive boxes of 975 

vials frozen to -70 °C. They will be 

placed in refrigerators validated to 

run from 2–8 °C, and then thawed 

for about three hours. Technicians 

must then inject saline solution into 

the vaccine concentrate and turn 

each vial over 10 times, as a machine 

would, separate the contents of 

each vial into five patient doses, and 

administer them. The vials will only 

have six hours of potential shelf life at 

room temperature (12). 

Clearly COVID-19 has posed many 

“firsts” for the bio/pharmaceutical 

industry. We can expect to see 

greater leverage of new technologies 

as development of more new 

COVID-19 vaccines advances. 
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Because these facilities, to a large 

degree, are built off-site, they take 

less time to build. However, they can 

be relatively inflexible since these 

facilities are typically designed for a 

specific application.  

Cleanroom infrastructures
Except for off-site, container-based 

buildings, the other two facility types 

require the integration of cleanrooms 

and auxiliary infrastructure. Three 

types of cleanroom infrastructures 

can be used: stick-built, modular wall 

panels, and off-site prefabricated 

units (podular). These types of 

infrastructure can be used in a 

singular solution or as part of a hybrid 

solution that includes some or all of 

these approaches. 

In stick-built construction, the 

wall material is typically gypsum or 

sheetrock, which is either epoxy or 

PVC coated. The framing and wall 

installation are constructed on-site, 

very similar to the way drywall 

is handled in the construction of 

homes. Stick-built construction 

is the most widely used within 

the pharmaceutical industry but 

has begun to fall out of favour 

due to quality concerns and lack 

of long-term durability. Further, 

the construction requires a large 

lay-down area for supplies and a 

significant number of workers on site 

for framing construction and finish 

work. Such construction sites also 

experience high particulate load, as 

particles are shed when materials of 

construction are cut and installed.

Modular wall panels are typically 

honeycomb aluminum panels, which 

are coated with a multitude of 

different materials, most commonly 

unplasticized polyvinyl chloride (uPVC). 

The panels are prefabricated off-site, 

shipped, and installed on-site, once 

the framing is complete. Again, a 

lay-down area is required to order 

to supply the essential materials to 

the installation team. Installation 

is faster and cleaner than it is with 

stick-built systems, because the 

panels are precut and ready to install. 

Furthermore, the wall panels are 

T he bio/pharmaceutical industry is experiencing a paradigm 

shift—not only for therapies, but for the entire support 

infrastructure. The process streams and surrounding cleanroom 

and facility infrastructures for recombinant proteins are drastically 

different from those for small-molecule processes. Advances in cell 

and gene therapies and continuous bioprocessing require a shift as 

well. In these cases, the scale of the processes can range from small, 

per-patient batches to multiple, 2000-L fluid volume streams. These 

different applications require in-depth review so that that the best 

processing and cleanroom infrastructure platform may be chosen. 

Decisions can no longer be based on a single parameter, such as initial 

cost. Rather, a matrix of different factors must be evaluated. This 

article addresses the different decision points behind this approach, 

to guide determination of the best cleanroom and technology choice.  

Facility infrastructures
The traditional brick-and-mortar facility is still the main type used 

in the industry. These constructions are typically very capital 

intensive, requiring lengthy design and construction phases. A project 

completion timeframe of two to three years is not uncommon for 

these types of buildings. 

Shell building infrastructures with box-in-box cleanrooms are 

another option. Such buildings are typically high-span buildings, 

similar to warehouses. The benefit of this type of infrastructure is that 

it permits faster construction and more flexible use of space. With this 

approach, the entire space does not need to be planned out in detail 

at the outset of a construction project. Instead, cleanroom and other 

infrastructures can be integrated gradually. 

The container-based approach has shell and internal infrastructure 

designed off site while prefabricated, container-based units are stacked 

on each other and interconnected to form an entire facility. This type of 

facility requires significant upfront design, and design is fairly inflexible. 

Maik Jornitz
is CEO at G-CON 

Manufacturing, Inc.

Choosing a Cleanroom 
Infrastructure Technology 
Consider a matrix of factors when  
choosing what type of cleanroom facility to construct. 
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robust, because the aluminum sheet 

underneath the uPVC coating retains 

structural integrity.

Off-site prefabricated units are 

cleanroom or auxiliary infrastructures 

that are fully built off-site as three-

dimensional structures. These units 

typically have an aluminum or steel 

framing and use epoxy-coated walls 

or modular wall panels. Depending 

on the design and requirements, the 

podular units can be fully outfitted, 

including heating, ventilation, and air 

conditioning; fire suppression; and 

automation, and the units undergo 

factory acceptance testing (FAT) 

before leaving the manufacturing site. 

Once the units get to the site, 

they are introduced into the 

building and interconnected to 

provide a fully functional cleanroom 

infrastructure. There is no lay-

down area requirement because 

all the materials have already been 

assembled. Because the shell building 

construction or refurbishment occur 

in parallel with the building of the 

podular structure, the time-to-run 

is much faster than it is with more 

traditional approaches. 

A matrix as guidance
There is never a one-size-fits-all 

solution. Typically, it is necessary 

to review a multitude of factors in 

deciding which cleanroom solution 

will work best for a particular project. 

The application and existing building 

infrastructure are important. Other 

questions to ask include the following: 

• What are the long-term and 

short-term plans in regard to 

clinical processing space and final 

commercial site? 

• Will capacity need to be scaled up 

or down in the future?

• How soon will the cleanroom 

infrastructure be needed? 

• Is the depreciation length of 

the site a relevant factor in the 

decision?

Often the first question results 

in a focus on cost, specifically 

cost per square foot. However, 

this is a very limited view and fails 

to consider other cost factors as 

well as the actual needs of the 

process and long-term plan of the 

site (1, 2). For example, the speed 

and reliability of the delivery of the 

infrastructure can have a greater 

implication than cost per square 

foot, creating the opportunity to 

delay the capital investment and 

de-risking the investment. Instead of 

looking at one cost factor, the total 

cost of ownership analysis should 

guide decisions because it is more 

comprehensive and representative.

The matrix in Table I, while not 

all-inclusive, lists many of the factors 

that should be considered yet are 

sometimes overlooked. Each factor is 

described in the following sections.

Dimensional flexibility. When 

a site is refurbished, the building’s 

dimensional arrangement may be 

restrictive to some of the cleanroom 

types. The most flexible type is stick-

built, because it is cut and installed 

at the site and can be used in any 

way needed. Since modular wall 

panels are prefabricated off-site, 

their dimensional flexibility can be 

restricted. The three-dimensional, 

podular prefabricated cleanroom 

infrastructure has dimensional 

requirements and is the least flexible 

of these three types.

Lay-down area. The lay-down 

area, which is the area required to 

store construction materials, can be 

substantial, up to the same size as the 

cleanroom infrastructure constructed. 

Either the building must have space 

to utilize as a lay-down area or an off-

site temporary storage must be used. 

Material logistics and security are 

also important. With large projects, 

the impact of supply and transfer of 

materials should also be considered 

during the planning phase. 

Time-to-completion. The time-

to-completion should be reviewed 

for the total facility and separately 

for the cleanroom infrastructure 

within the facility. In both cases, 

prefabricated, off-site units can be up 

to 50% faster due to parallel building 

of the facility, utilities, cleanroom, 

and auxiliary infrastructure and 

Table I. Three cleanroom facility types are graded for their benefits in various factors, from least 
beneficial (--) to most beneficial (++): --, -, 0, +, ++. 

Stick-built Modular Podular

Dimensional flexibility ++ + 0

Lay-down area -- - ++

Time to completion -- - ++

Design change flexibility once built ++ ++ 0

Prequalification and full functionality -- -- ++

Durability - ++ ++

Delivery time and budgeted cost reliability -- - ++

Cost per square foot ++ + 0

On-site construction disruption and safety -- -- +

Scalability -- 0 ++

Mobility -- -- +

Repurposability -- 0 ++
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moved to another location may not 

be a requirement initially.  However, 

in many cases, it will prove to be 

beneficial. For example, in some 

cases, the end-user will not know 

whether the existing building will 

be used for the entire product life 

cycle, either because the property is 

leased or has not been appropriately 

sized for expansion. However, a  

prefabricated cleanroom can be 

moved to another location.

Repurposability. Historically, 

repurposing traditional cleanroom 

infrastructures has been restricted to 

cases in which a different end-user 

has acquired the site and using it for 

the same or a similar application. In 

this case, the site and processing 

spaces need to be thoroughly 

decontaminated, including the 

potentially elaborate mezzanine level. 

It is more difficult to repurpose 

stick-built options. However, 

podular options can be and have 

been repurposed. Repurposing 

reduces risk for companies that do 

not reach regulatory milestones or 

that no longer need the cleanroom 

infrastructure, which can then be 

reused, providing some recovery of 

initial investments. 

Conclusion
The matrix presented in this article 

reviews some of the performance 

indicators that should be considered 

in determining which cleanroom 

infrastructure is best suited for 

one’s application. A hybrid approach 

that combines two or more of the 

infrastructures is also an option. The 

key in each case is to consider the need 

for speed and predictability of outcome. 

With predictability, reliable and flexible 

capacity planning can be possible. 
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equipment. Even when an existing 

facility is refurbished, off-site units 

have the benefit of being built in 

the time the facility is refurbished. 

Furthermore, the productivity level 

in off-site construction is up to 30% 

higher, since there are no weather, 

permitting, or logistics delays and no 

head count density restrictions. Off-

site builds can also use predesigned 

superstructures with standard 

designs that are built to stock and 

supplied even faster. 

Design change flexibility. If a 

design change is required after the 

cleanroom infrastructure has been 

built, the stick-built and modular 

wall panel-built structures are 

easier to change than the podular 

design, if only wall structures 

are changed. The detailed design 

phase should be performed with all 

potential possibilities and needs in 

mind. However, new construction 

reports (3) show that turnkey facility 

designs, which can be chosen 

without going through lengthy and 

costly design phases, are increasingly 

used. Standardization may ultimately 

bring down timelines and costs.

Prequalification and full 

functionality. Traditional cleanroom 

infrastructures are designed and 

built by acquiring and constructing 

components, which means a large 

bill of material list is required to 

produce a fully functional cleanroom. 

Any flaws must be corrected on 

site, which can take time. Off-site 

podular units are built and assembled 

within the manufacturing area of the 

supplier and typically undergo an 

FAT to ensure that the cleanroom is 

fully functional as specified when it 

reaches the install site.

Durability. The cleaning processes 

and single-use pallet tanks used 

within cleanroom infrastructures 

require cleanroom durability. If the 

wall surface is damaged and the 

material underneath the wall surface 

is hygroscopic, the processing areas 

may be contaminated by mould or 

other foreign matter. Honeycomb 

uPVC wall panel material or epoxy-

coated aluminum wall structures 

are more robust than epoxy or PVC-

coated gypsum walls. The stick-built 

construction option requires frequent 

refurbishment and maintenance to 

avoid problems caused by damage 

resulting from a single incident 

or cumulatively, over a long-term 

cleaning regime.

Delivery time and budgeted cost 

reliability. Many on-site construction 

projects overrun the given timeline 

and cost. In off-site prefabrication, 

the workforce’s size can be more 

easily adjusted, making the budgeting 

and construction timeline process 

much more reliable.

Cost per square foot. When 

considering only the cost per square 

foot, inexpensive materials often win 

the race. However, this is a short-

sighted approach. Instead, the balance 

between material expense and quality 

must be considered. Questions to 

consider include the following:

• Does the cleanroom infrastructure 

and material meet the quality 

requirements of the application? 

• How durable is the specific 

material and will it require frequent 

refurbishment? 

• What is included in the cost per 

square foot and how reliable is it?

On-site-construction disruption 

and safety. The stick-built 

construction material and type 

generates the most onsite work, 

followed by modular wall panels and 

then off-site prefabrication. Any work 

that must take place on-site can disrupt 

project progress of existing processes. 

A high density of workers and heavy 

onsite traffic demands that safety be 

closely considered and well managed.   

Scalability. Uninterrupted 

scalability is important, especially 

with newer biological therapies such 

as cell therapies. Capacity expansions 

that require changes in the existing 

infrastructure or construction in the 

vicinity of the existing space will 

detract from  scalability.  However, 

a cleanroom infrastructure with its 

own air-handling system supports 

scalability.

Mobility. The ease with which 

cleanroom infrastructure can be 
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controls should be included here). 

FDA’s guidance also explains that “the 

protein, glycoprotein, glycolipid, or 

other molecule bearing the reactive 

epitope” must be biochemically 

defined. The antigenic epitope must 

also be determined. Fine specificity 

studies using inhibition or other 

techniques should also be conducted, 

when possible, to characterize the 

antibody specificity. Once antibody 

specificity is determined, antibody 

binding activity must then be 

quantified through affinity, avidity, 

or immunoreactivity assays, or 

combinations of these assays.

Potency assays are also important 

for characterizing the mAb product, 

monitoring consistency from lot to 

lot, and ensuring product stability. 

FDA’s guidance suggests using 

binding assays, serological assays, 

in-vitro or in-vivo functional assays, 

or animal model activity, to assess 

potency. A purified unmodified mAb 

must be fully characterized before it 

can enter human studies, with the 

mAb’s structural integrity, specificity, 

and potency described in the 

product’s investigational new drug 

(IND) filing (1). 

Increased sensitivity
With the evolution of biotherapeutic 

modalities from the traditional mAb 

format, however, drug substance 

analytical testing needs improved 

sensitivity. In addition, analytical 

methods used for small-molecule (i.e., 

chemical) drugs—such as solid phase 

extraction, gas chromatography, 

liquid chromatography, and/or 

mass spectrometry—are not the 

best suited for biologic drugs. For 

small-molecule drugs, these analytic 

methods remove biological matrix 

elements from the sample solution, 

leaving the chemical drug behind for 

subsequent analysis. Used for biologic 

drug analysis, however, the methods 

would remove the biologic drug itself 

D  rug substance testing is an integral component in the 

manufacturing strategy for a biologic drug. Industry standard 

biologics (monoclonal antibodies [mAbs]) have, by now, well 

integrated drug substance testing-based control strategies to ensure 

that process parameters fall in-line and for the sake of product 

quality. However, the emergence of newer and more complex biologic 

modalities (e.g., cell therapies, gene therapies, protein fragments, and 

other constructs) challenges well-used testing methods.

The question is whether standard analytical methods for biologic 

drug substance testing can meet the requirements for quality 

assessment of these newer modalities. And if not, what innovations or 

adaptations are needed to address these analytical needs? 

Testing traditional biologics
According to the US Food and Drug Administration’s (FDA’s) industry 

guidance for mAb production, the antibody structure, integrity, 

specificity, and potency of a potential mAb therapeutic must first be 

precisely and thoroughly characterized before human studies can be 

conducted (1). 

To characterize the structural integrity of the mAb, analytical 

methods such as sodium dodecyl sulfate polyacrylamide gel 

electrophoresis (SDS-PAGE), isoelectric focusing (IEF), high-

performance liquid chromatography (HPLC), and mass spectrometry 

(MS) should be used, or other appropriate physicochemical methods, 

to show that the mAb, once purified, has not been fragmented, has 

not aggregated, or has otherwise not been modified as a result of the 

separation and purification process. FDA guidance also recommends 

that side-by-side comparisons should be conducted between each 

production lot and the in-house reference standard. 

To test for the specificity of the mAb, direct binding assays should 

be used. The assays should show that the mAb binds to the specific 

target antigen for which it is intended (both positive and negative 

Feliza Mirasol

Meeting Specificity 
Needs for Biologic 
Drug Substance Testing
Traditional biologic-based testing methods may need 
an upgrade to properly test newer therapeutic modalities.

The emergence of  
newer biologic  
modalities challenges 
testing methods.
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Analytics

from the sample solution. Testing of 

biologic drug sample for preclinical 

and clinical specimens would require 

specific binding techniques, such as 

immunological methods that quantify 

a desired biological target in the 

presence of a biological matrix (2). 

There have been emerging 

analytical technologies, however, 

that allow for more sensitive scrutiny 

and more specific physiochemical 

detail. In the early development 

stages, more in-depth, orthogonal 

biochemical information can be 

gained from a target molecule to 

provide better understanding of 

its attributes. Having this in-depth 

information also allows for the  

assessment of intrinsic product- or 

process-related impurities that 

could impact product safety in 

early clinical trials. The analysis of 

biological (i.e., protein) drugs can 

be done through methods such 

as HPLC, ultra-high performance 

liquid chromatography (UHPLC), gel 

electrophoresis, isoelectric focusing, 

gene sequencing, various other 

forms of mass spectrometry, amino 

acid analysis, carbohydrate analysis, 

peptide mapping, and capillary 

electrophoresis, among others (2).

Building a test method
Building test methods for measuring 

drug substance performance 

and quality of a new biologic 

modality can be guided by the 

appropriate regulatory authority, 

but harmonized standards can be 

most helpful, as these standards 

reflect a consensus of best practices 

among the major global regulatory 

authorities. The International Council 

for Harmonization of Technical 

Requirements for Pharmaceuticals for 

Human Use (ICH) provides such a set 

of standards.

ICH Q6 (3) is especially useful as 

it gives guidance on establishing 

specifications for drug substance 

testing for new chemical entities 

(as well as drug product testing). 

Recommended test and acceptance 

criteria guidelines follow a particular 

format: 

• Description—gives a qualitative 

statement describing the state 

(e.g., solid, liquid) and colour of a 

new drug substance, and should 

any of these characteristics 

change while in storage, the 

change should be investigated 

and dealt with.

• Identification—ideally, this testing 

should allow for discrimination 

between compounds of closely 

related structures that are likely 

to be present, and identification 

testing should be specific to the 

new drug substance. Use of two 

chromatographic procedures, 

in which separation is based 

on different principles or a 

combination of tests are used in a 

single procedure, is acceptable.

• Assay—this requires that a 

specific, stability-indicating 

procedure be included to 

determine the content of a new 

drug substance. 

• Impurities—this category includes 

both organic and inorganic 

impurities and residual solvents. 

Additional testing recommended 

for new biologic modalities can 

include the following, where 

appropriate (3): 

• Physicochemical properties—

these properties include pH of an 

aqueous solution, melting point/

melting range, and refractive 

index, and their measurements 

can be taken using methods 

such as capillary melting point 

and Abbé refractometry. Testing 

of physicochemical properties 

should be determined by the 

physical nature of the new drug 

substance and its intended use.

• Water content—testing for water 

content is important when the 

new drug substance is known 

to be hygroscopic or degraded 

by moisture, or when it is knows 

that the drug substance is a 

stoichiometric hydrate. 

• Inorganic impurities—it is 

important to include tests and 

acceptance criteria for inorganic 

impurities (e.g., catalysts) during 

development, and the inclusion 

of such tests should be based on 

knowledge of the manufacturing 

process. 

• Microbial limits—it is possible 

that there may be a need 

to specify the total count 

of organisms (i.e., aerobic 

microorganisms, yeasts, 

molds, etc.) and the absence of 

specific objectionable bacteria 

(e.g., Staphylococcus aureus, 

Escherichia coli, Salmonella, 

Pseudomonas aeruginosa)—to be 

determined using pharmacopoeial 

procedures. The type of microbial 

testing used and acceptance 

criteria for microbial limits should 

be based on several factors: the 

nature of the drug substance, the 

method of manufacture, and the 

intended use of the drug product.

Thus, establishing appropriate 

testing methods and acceptance 

criteria will help illuminate where the 

need is greatest for more specific 

and/or more sensitively tuned 

analytical methods. 
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ingredients, batches, and so on, 

using standardized data, replacing 

the existing Article 57 database.

In Europe, Article 57 requirements 

from 2012 have been met up to now 

using the eXtended EudraVigilance 

Medicinal Product Dictionary 

(XEVMPD) EMA standard, the 

precursor to IDMP’s Substance, 

Product, Organization, and 

Referentials data formatting. 

XEVMPD provides for more limited 

data fields than are required for 

IDMP submissions, but it has 

paved the way for data exchange 

as a means of product information 

delivery and discovery, reducing 

reliance on static documents.

To date, XEVMPD data sets  

have been used for multiple 

regulatory processes and,  

drawing from that, EMA intends 

to use SPOR submissions as the 

basis for master data management, 

serving multiple use cases. These 

could include the management of  

product data in clinical trials to 

deal with product or substance 

shortages, to manage orphan 

drug designation, and to support 

scientific advice. The aim is to  

build upon common product 

information across these various 

submission processes. 

It’s important to note that the 

scope of SPOR is based on, but 

not the same as, IDMP, which has 

a broader definition and has more 

data fields. Any expansion of SPOR, 

or any regulatory submissions, 

should remain in line with the 

agreed ISO IDMP standards to 

prevent unnecessary complexity 

and problems later. 

This may sound obvious, but a 

lot of processes currently are not 

in line with the provisions of ISO 

IDMP, and some software vendors 

are coming out with solutions for 

managing regulated product data 

which are not 100% aligned—using 

the complexity of the standards 

as an excuse, which will lead 

to harmonization issues at the 

marketing authorization holder 

(MAH) level in due course.

A  revised series of standards from the International Organization 

for Standardization (ISO), the identification of medicinal 

products (IDMP), were formulated for the creation of an integrated 

global data source for medicinal products (1). Implementation of 

the standards within Europe is progressing via a phased approach 

using the European Medicines Agency’s (EMA’s) substance, product, 

organization, and referential (SPOR) programme (2).

EMA published version one of its implementation guide—EU IG 

v1—in January 2020 (3), providing stakeholders with information on 

the specification, data elements, and associated business rules in 

preparation for the implementation of ISO IDMP standards in the 

European Union (EU). The second version—EU IG v2—is currently in 

draft form and under review. Once the second version is published, 

the European medicines regulatory network will have a minimum of 

12 months to prepare for implementation. 

To discuss the scope of the revised standards, and any current 

difficulties or challenges facing organizations in their preparations 

for compliance, Pharmaceutical Technology Europe spoke with Frits 

Stulp, managing director of Iperion Life Sciences Consultancy.

Key aspects
PTE: Could you run through some of the key aspects and scope of 

revised standards and EMA’s SPOR programme? 

Stulp (Iperion): The trigger for ISO IDMP was to achieve 

standardization in the description of medicinal products to enable 

a smoother regulatory assessment process (i.e., the approval of 

a dossier or a product variation). From an International Council 

for Harmonization (ICH) perspective, the standardized product 

identification would be able to support multiple processes, but 

in the EU, new legislation came into force in 2016 concerning 

data submission on authorized medicines, to primarily optimize 

connection of pharmacovigilance (PV) signals to products, 

Felicity Thomas

Coming Up to  
ISO IDMP Standards
EMA’s SPOR implementation guide version two is  
expected to be published soon, starting the countdown for  
companies to ensure their data-based submissions are compliant.
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Phased approach
PTE: Could you describe the phased 

approach to implementation of the 

standards in more detail?

Stulp (Iperion): The new Target 

Operating Model (TOM) requires 

that data submissions must take 

place at the same time as document 

submissions, allowing the data to 

be used in the process. The two-

step approach will see this applied 

initially for centrally-authorized 

products (CAPs), then later for the 

other procedure types requiring 

deeper integration—through 

electronic application forms 

(eAFs)—with national competent 

authorities (NCAs).

Electronic data submission for the 

centralized regulatory process will 

take place via the current central 

European information system or 

portal, CESSP. With fewer players 

involved, the initiative will be easier 

to keep under control and will 

provide the means to test for any 

bugs or issues before extending 

SPOR-based data submissions to a 

more distributed regulatory scenario.

In phase two, CESSP will give 

way to a new portal platform, under 

the Digital Application Dataset 

Integration (DADI) project, sponsored 

by EMA and based on more 

standardized technology. 

Potential delays
PTE: Are there any delays to the 

SPOR programme implementation 

as a result of COVID-19 or EMA’s 

reorganization? 

Stulp (Iperion): While trying to 

manage the impact of COVID-19, 

NCAs have had to deal with people 

shortages, staff working from 

home, and other process disruption. 

Meanwhile, the intense emphasis on 

healthcare has created new pressure 

for regulatory professionals and 

authorities to complete processes 

more efficiently and transparently 

than ever, harnessing modern 

thinking, tools, and techniques. This 

mind-set is in line with the thinking 

behind ISO IDMP, which promotes 

data standards as the means 

through which to optimize and even 

automate information processing.

Fortunately, there has been 

plenty going on in the background 

to maintain progress. In 2020, 

EMA completed its reorganization 

and ‘futureproofing’ exercise. This 

milestone coincided with the arrival 

of the agency’s new executive 

director, Emer Cooke, formerly of 

the World Health Organization, who 

took office in November. Along with 

the other co-chairs of the SPOR Task 

Force, EMA is committed to ensuring 

that any investments in the product 

data standards are reusable across a 

wide range of use cases—addressing 

critical business processes. 

A further development that  

is helping to make a seemingly 

complex landscape easier to navigate 

and link to longer-term real-world 

benefits is a growing alignment 

between two important systems—

the EU SRS (scientific database 

for substances) and EMA’s SPOR 

Substance Management Services 

(SMS) system, which distributes 

relevant substance information.

Preparation challenges
PTE: What might be the biggest 

challenges facing companies when 

preparing operations for mandatory 

compliance with the revised 

standards?

Stulp (Iperion): As the baton 

passes from the regulators back to 

the life sciences industry, companies 

must accept that time is ticking on 

and that waiting for all of the stars 

to align perfectly before they take 

action is not an option.

European SPOR implementation 

guidance is approaching the 

completion of version two—following 

a huge effort by industry, technology 

vendors, and consultants, which has 

been largely a labour of love. This 

guidance is expected to be published 

by 22 Feb. 2021. The clock will then 

start ticking towards SPOR data-

based submissions: these will be 

possible within 12 months and become 

mandatory a year after that. That 

might sound a way off, but the fact that 

compliant data-based submissions 

are to be obligatory by 2023 will be 

sobering for those companies that 

have relied on a hard compliance date 

remaining on a distant horizon.

Where companies persist in seeing 

SPOR and IDMP as a burden to be 

endured, the next years will be painful 

and increasingly demanding. Now is 

the time to put a stake in the ground 

and decide whether EMA’s mandate 

is the only driving force for change, 

or whether this is a defining moment 

to change the way they do things—to 

make life easier in the long run. 

For many organizations, IDMP  

will have been seen up to now as  

just another secondary data set 

that has to be generated—much as 

XEVMPD has often been treated. 

The smarter alternative is to treat 

the new, richer data sets as an 

asset in support of primary business 

processes—the basis of all future 

regulatory information-based activity, 

and with application ultimately that 

extends internationally. 

In the United States, Structured 

Product Labeling (SPL) started 

out as a secondary data set that 

companies created to keep the Food 

and Drug Administration happy—

often outsourcing the formatting 

and submission to third parties. 

But the realization is dawning that 

this treatment adds only cost, but 

no value to the business. In the 

meantime, other markets including 

Canada, Brazil, Singapore, and 

potentially China are all embracing 

the notion of data standardization 

and process transformation. 

Making a fundamental change to 

regulatory information management 

approaches now, then, is likely to 

pay dividends in the long run—once 

multiple documents can be built 

from one definitive data set based on 

agreed international standards. 

Industry benefits
PTE: What benefits will industry 

gain from the implementation of the 

revised standards? 

Stulp (Iperion): Companies only 

have to look at the pain points in 
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This reality isn’t that far away. 

It just needs proper data that all 

parties can align and refer to in the 

definition of medicines. It really is that 

simple—and that’s what we should 

all keep in mind in 2021, whatever 

path the COVID crisis takes next and 

whatever immediate requirements 

the regulators have prioritized.
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routine, everyday activity—those 

times when regulatory, quality/PV/

safety, or clinical teams have to  

trawl through piles of documents 

to get to the information they 

need. Managing recalls is often a 

particularly painful reminder of the 

need for greater information visibility 

and product traceability. 

In 2020, managing supply 

shortages has been a considerable 

challenge, which more efficient and 

consistent information exchange 

would have helped alleviate. 

And in 2021, the ability to trace 

where vaccines and COVID-linked 

treatments have ended up will be a 

critical need. As red tape has been 

relaxed to get products out, any 

gaps in administration will need to 

be backfilled, to allow PV teams, 

regulators, and R&D teams to fulfil 

their obligations.

The most important perspective 

of all though, as companies look 

ahead, is that of the patient. Today, 

as civilians, we have more insight 

into and control over our financial 

affairs than we do of our own health, 

and that must change. The societal 

perspective on all of this must be 

to empower patients with all of the 

information they need about the 

medicines they take, how and where 

these products were made, and what 

goes into them, so that we can start 

to understand for ourselves what 

might be triggering or aggravating 

our allergies, giving us headaches, or 

sapping our energy.

“High drug concentration can lead 

to aggregation, which interferes 

with protein absorption, can 

increase immunogenicity, and also 

cause safety concerns due to the 

higher doses required,” he says. 

“There are several approaches that 

can be taken to overcome these 

challenges; for example, stabilizers 

to avoid aggregation and denaturing, 

introducing salts to increase 

stability, and the use of surfactant 

to avoid protein–protein interaction, 

among others.”

“The trade-off between viscosity 

and concentration is inherent to 

scaling up concentration to meet the 

≤ 1 mL requirement for autoinjector 

compatibility,” adds Frimel. “Moderate 

viscosity can be desired as it reduces 

pain associated with injection. Too 

high of viscosity has the potential to 

cause issues with shear stress.”  

Achieving a balance between 

desired viscosity and excipient 

compatibility is vital, Frimel 

stresses. He states that it is 

worthwhile to employ a well-

designed syringeability study for 

subcutaneous injection so that 

product stability during use and 

patient comfort are assured.  

“A final thought,” continues 

Watts, “must be paid to device 

compatibility in that interactions 

between excipients and 

components of the device should 

be avoided as these can lead 

to degradation of the device 

and reduced shelf life of the 

product, and, in worst cases, an 

immunogenic response in patients.”

Role of the CDMO
From the perspective of the 

sponsor company, an outsourcing 

partner will provide access to 

solutions that will aid in overcoming 

challenges without requiring 

investment in new infrastructure, 

Khedkar reveals. “The right 

outsourcing partner can bring the 

expertise and experience required 

to develop the formulations, as per 

regulatory expectations,” he says. 

“It [the outsourcing partner] can 

also bring the necessary manpower 

to expedite the work and ultimately 

avoid capex expenditure on internal 

resource and infrastructure.”

In concurrence, Watts agrees 

that an outsourcing partner 

should offer services that the 

client would not necessarily have 

access to, including deep industry 

experience and a strong track 

record of success. “[Provision of 

these services] would be achieved 

through strong links with other 

multidisciplinary groups during 

product development, starting from 

discovery right through to lead 

candidate selection,” he notes. 

“Added bonuses would include 

access to process development 

and good manufacturing practice 

manufacture.”

Furthermore, CDMOs can advise 

new late-stage clients on the best 

approach for formulation prior to 

Phase III clinical studies, Gontarz 

continues. And, she adds, CDMOs 

can help guide their clients as 

to which formulation related 

characterization studies are required 

to ensure a successful biologics 

license application.

Outsourcing has the potential 

to be transformative to business 

models, Khedkar asserts. “Each 

individual piece of discovery, 

development, and manufacturing can 

be effectively addressed by experts 

in the field and this combined with 

effective project management can 

really expedite project timelines. It 

can also help to free up capital and 

help in make the companies nimble,” 

he summarizes. “The key is to find 

the right set of partners and together 

increase the chances of project 

success.” PTE

Development —  
Contin. from page 17 
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been authorized as drugs, whereas 

magistral and officinal preparations 

(cannabinoid-containing products 

without marketing authorization) are 

left to each member state,” he says. 

“This uneven regulation is the most 

challenging drawback, which leads 

to slow market progression and, 

most importantly, limits treatment 

availability for the patients.”

The only drug that has achieved 

EU-wide approval by the European 

Commission is a cannabidiol—

Epidiolex, GW Pharmaceuticals—

confirms Murphy. The cannabidiol 

oral solution is approved for the 

treatment of seizures associated with 

Lennox-Gastaut syndrome (LGS) or 

Dravet syndrome in conjunction with 

the use of clobazam, he states. 

“Very few cannabis-based products 

were already made available for 

medicinal use before rescheduling of 

cannabis based-products in 2018,” 

says Fagundes. “Currently, nabiximols 

(Sativex, GW Pharmaceuticals), a 

complex botanical mixture formulated 

in an oral spray derived from the 

cannabis sativa plant, is licensed for 

the treatment of spasticity (muscle 

stiffness/spasm) due to multiple 

sclerosis in over 29 countries. It is an 

endocannabinoid system modulator 

containing delta-9 tetrahydrocannibinol 

(THC) and cannabidiol (CBD) in 

a 1:1 ratio, as well as additional 

plant-derived cannabinoid and non-

cannabinoid components.”

Other cannabinoid products 

approved for medical use in some 

EU countries and not others include 

dronabinol (Marinol, C3) and nabilone 

(Cesamet, Valeant Pharmaceuticals), 

comments Urbonas.

Regulatory developments
Recently, there have been several 

important developments for 

cannabinoid regulation, asserts 

Murphy. “The first was the ruling by 

the EU Court of Justice (2) that CBD 

is not to be considered a narcotic 

substance under their interpretation 

of the 1961 UN Convention on Narcotic 

Substances,” he says. “This could 

mean less restrictions on the handling 

A ccording to recent market research, the global cannabis 

pharmaceuticals market is expected to grow at a compound 

annual rate of 76.8% between 2020 and 2027 (1). Europe was the 

dominant region for the cannabis pharmaceuticals market in 2019 

and is home to some of the major manufacturers of the sector (1).

“Cannabis-based pharmaceutical drug products are still a 

niche, although many more are expected to reach the market 

soon,” explains Miguel Fagundes, in-house pharmacist, Botanical 

Holdings—an investment holding company focused on the legal 

cannabis industry. “Europe’s regulatory approach to cannabis-based 

pharmaceuticals makes the continent the most desirable location for 

investors and research teams to develop cannabinoid therapies.”

Layers of challenges
“There are several layers of regulatory challenges for those wishing 

to research cannabis-based pharmaceutical drugs in the European 

Union [EU] and United Kingdom,” says Stephen Murphy, co-founder 

and managing director, Prohibition Partners—a cannabis market 

intelligence firm. “To begin with, obtaining funding for research on 

controlled substances can be difficult and may deter researchers from 

even entering the field.”

Additionally, Murphy continues, there are licensing issues within 

most countries as cannabis is considered a controlled substance, 

which adds to costs and increases time for research. “Where groups 

do successfully obtain all necessary licences and materials and carry 

out tests with cannabinoid drugs; there is the issue that not all EU 

states are harmonized on cannabinoid containing drugs,” he adds.

For Rytis V. Urbonas, chief executive officer, Sanobiotec, the 

basic regulatory framework governing cannabis-based products, 

provided by the United Nations, have not seen much improvement in 

over 50 years despite scientific data that has been collected during 

that time. “EU legislation covers only medicinal products that have 

Felicity Thomas

The Budding Field of 
Cannabis Pharmaceuticals
Positive regulatory developments are aiding the growth  
of the cannabis pharmaceuticals market, but more clinical  
data are needed to break the stigma and bring science to the fore.
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and eventual marketing of CBD in 

pharmaceuticals in the near future.”

Next steps for the EU should be a 

clear distinction between cannabis 

and its components that are not 

psychotropic, states Urbonas.

A further positive development was 

a decision from the UN Commission 

to remove cannabis and related 

substances from schedule IV, 

which is a reclassification out of 

the most dangerous category (3). 

“This rescheduling was done on 

the recommendation of the World 

Health Organization (WHO) in part 

to lower the barriers to researching 

cannabinoids and developing 

cannabinoid therapeutics,” continues 

Murphy. “This will hopefully prompt 

European regulators and funding 

bodies to encourage more research 

into cannabinoid pharmaceuticals.”

WHO’s recommendations were 

the outcome of a review process 

conducted by the Expert Committee 

on Drug Dependence (ECDD) and 

provide appropriate direction towards 

the correct scheduling process of 

psychoactive substances within the 

international drug conventions, explains 

Fagundes. “The recommendations are 

also based on the growing evidence 

of medicinal applications of cannabis-

based drugs, which have an excellent 

safety profile,” he says.

Concurring with Murphy, Fagundes 

also believes that the rescheduling 

of cannabis represents an important 

step forward and could pave the 

way for more research into medical 

cannabis. “As more member states 

permit the use of cannabis for medical 

and non-medical purposes, more 

evidence is emerging, and even 

more is expected to come about 

their health and wellness effects,” he 

adds. “That is why it is so important 

to have as many member states on 

board with relaxing their national/local 

regulations as they come in alignment 

with other states who are supporting 

and creating the advantageous legal 

and regulatory framework needed to 

overcome stigma. From a regulatory 

perspective, this is also key as it helps 

remove barriers to access for medical 

cannabis-based products.”

Breaking the stigma
Murphy predicts that there will be a 

market for both consumer-focused CBD 

and precise formulations of isolated 

or synthesized CBD, which have been 

tested in randomized controlled trials. 

“Right now, regulators are unsure 

of how to deal with the cannabidiol 

market and the market is awash 

with unreliable products and mis-

advertisement,” he stresses. “However, 

governments are getting better at 

dealing with the problem.”

Usually, regulation lags behind 

the market, which is apparent with 

cannabinoids as there are already a 

broad variety of CBD products available 

as food products or active substances, 

comments Urbonas. “Quality and/

or therapeutic value (for medicinal 

products) of the regulated products 

is assured and consistent batch-to-

batch, as per applicable regulatory 

and quality requirements, which is not 

always the case with non-regulated 

products,” he says. “Therefore, the first 

step is to start educating the public 

about differences from the quality 

and regulatory perspectives of these 

products, so that the end-user would 

be able to choose the best quality 

product for its intended purpose.”

“The sector must play a key role 

in breaking the stigma surrounding 

cannabis products through science 

and education,” confirms Fagundes. 

An initial point of contact would 

be doctors, who need to be fully 

informed of the utility of therapeutic 

cannabis-based products as a 

pharmaceutical product so they can 

better advise patients, he states.  

“There is a limited amount of 

scientific data available that supports 

and encourages the use of these 

products. There is a restrained number 

of randomized trials and, therefore, 

more large and rigorous clinical trials 

are needed to better understand the 

interaction with other medicines and 

explore dose-response,” Fagundes 

continues. “Only science can help 

to demystify these questions and 

enhance the therapeutic value of 

cannabis compounds.” 

It is also important to convince 

patients of the fact that the benefits 

of synthetic and pharmaceutical-

grade CBD products are the same 

as those gained from plant-derived 

CBD products. “Our own surveys 

of thousands of European medical 

cannabis users show that the ‘natural’ 

aspect of these medicines is highly 

valued (4). In many cases, people see 

cannabinoids as an alternative to 

conventional medicines,” emphasizes 

Murphy. “It may take considerable 

outreach and education to convince 

customers and patients that 

pharmaceutical cannabinoids have 

the same or better safety profiles and 

efficacies as plant-derived substances.” 

A burgeoning industry
Due to the infancy of the 

pharmaceutical cannabis space, with 

the legal and regulatory framework 

having only been set in recent years, 

Fagundes asserts it is difficult to fairly 

speculate on how the industry will 

fare in the coming years. “This new 

industry still needs to work hard on 

using the best of what agricultural 

and pharmaceutical industries have to 

offer, and gently combine these two,” 

he says. “This industry is still on the 

“Europe’s regulatory 
approach to cannabis-
based pharmaceuticals 
makes the continent 
the most desirable 
location for investors and 
research teams to develop 
cannabinoid therapies.”

—Miguel Fagundes, 
Botanical Holdings

“We will see at least a  
few new cannabinoid-
based drug molecules, 
other than [cannabidiol], 
to be approved [by 
regulatory authorities] in 
the next 10 years.”

—Rytis V. Urbonas, 
Sanobiotec
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production cheaper than can be done 

with plant derived medicines.”

However, Murphy reveals that 

the biggest opportunity for the 

cannabinoid space would be the 

development of a therapeutic 

that could effectively treat pain. 

“Estimates for how prevalent chronic 

pain is varies but is likely to be in the 

range of affecting one in five people 

in Europe and the United States,” he 

states. “The use of medical cannabis 

is already largely driven by the 

treatment of pain, as much as 69% of 

usage in Germany and 68% in the US. 

In order for this to become a reality, 

we may see the entrance of more 

established pharmaceutical players 

to the field … if and when larger 

pharmaceutical companies become 

convinced of the possibility of using 

cannabinoids for pain, we expect to 

see huge investment in the field.”

It is vital for the industry, as a  

whole, to address the reputation 

of cannabis products, emphasizes 

Fagundes. “For now, it´s an on-going 

process. Hopefully, we will see more 

information released from the scientific 

community that is thorough and 

peer reviewed,” he says. “With a new 

industry we see a lot of people and 

companies trying to set their position 

in the market and trying to thrive at any 

cost. It is also time to understand that 

it needs to be the science unlocking 

the secrets of cannabis.” 
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very beginning of its growing phase 

and we have already understood that 

political shifts play a major role on 

dictating the future of the Industry. 

However, in my opinion, we have the 

right products, technologies, and skill 

sets, which are required to ensure 

success in the industry.”

“The fact that the endocannabinoid 

system is one of the most densely 

developed biological signalling 

systems in the human body, and plays 

a role in many functions, suggests 

that we are far from utilizing the 

full potential of cannabinoid-based 

medicines,” declares Urbonas. “I 

believe that we will see at least a 

few new cannabinoid-based drug 

molecules, other than CBD, to be 

approved by the EMA [European 

Medicines Agency] and/or the US 

Food and Drug Administration in the 

next 10 years.”

In particular, Urbonas highlights 

the fact that minor cannabinoids 

are gaining attention and should 

be increasing in numbers in the 

near future. “There are more than 

500 clinical trials completed or in 

progress with CBD and THC as drug 

candidates, yet there are only a 

dozen clinical studies with minor 

cannabinoids such as cannabinol 

(CBN), tetrahydrocannabivarin (THCV), 

or cannabidivarin (CBDV),” he says. 

“I believe that we are on the verge of 

understanding the scope of possible 

applications of these molecules 

and that this class of drugs has the 

potential to replace at least part of the 

opioid market, which has caused a lot 

of damage to our society, both socially 

and economically.”

For Murphy, there are several 

interesting trends that should develop 

in the pharmaceutical cannabinoid 

space. “There is sure to be a rise 

in the prominence of synthetic 

cannabinoids in the coming years,” 

he notes. “Already, deals worth 

hundreds of millions are being struck 

for the production of synthetic 

cannabinoids, such as the one 

between biosynthetic company Ginko 

Bioworks and cannabis group Cronos. 

Groups such as these are hoping to 

produce cannabinoids via synthesis 

with yeast, bacteria, or chemically. 

These groups hope to be able to scale 
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“There is sure to be a 
rise in the prominence of 
synthetic cannabinoids 
in the coming years … 
deals worth hundreds 
of millions are [already] 
being struck for the 
production of synthetic 
cannabinoids.”

—Stephen Murphy, 
Prohibition Partners
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clinical production, to large-scale 

manufacturing,” he says. 

Fiona Barry, associate editor at 

PharmSource–GlobalData, agrees 

that there is insufficient capacity 

for the level of demand caused by 

the pandemic but doesn’t see the 

industry as being able to catch up 

to the demand in 2021. “Eventually 

there will be a few different vaccine 

types on the market, and these 

will require different technologies/

processes to manufacture, and so 

capacity will be specific to which 

vaccine types gain approval,” she 

says. “A number of promising 

vaccine candidates in late stage use 

newer vaccines technologies such 

as mRNA-based products. As these 

become approved—the UK [United 

Kingdom] issued an emergency 

approval of Pfizer/BioNTech’s 

mRNA vaccine BNT162b2 on [2 Dec. 

2020]—then repurposing more 

traditional vaccine facilities will not 

help capacity issues.”

A balancing act
The pandemic has created 

another challenge: maintaining the 

manufacturing of non-pandemic 

drugs in addition to needed 

COVID-19 treatments. In 2021, 

Langer says, CMOs and CDMOs will 

continue to balance pandemic and 

non-pandemic-related programmes 

by shifting projects from facility to 

facility. “The cascade of scheduled 

pre-pandemic, non-COVID projects 

are necessarily continuing, since 

these, too, are lifesaving, and must 

be moved forward, despite the 

challenges to R&D and clinical trials 

during these times,” he says.

COVID-19 vaccine developers are 

contracting with CMOs and CDMOs 

at a rate not seen before in the 

industry, says Barry. “Consequently, 

infectious disease drugs have 

already overtaken perpetual leader 

oncology as the year’s top therapy 

area for contract manufacturing 

service agreements, since many of 

these vaccine-developer companies 

are small and lack manufacturing 

capabilities. Even the largest 

T  he COVID-19 pandemic tested the R&D capabilities of bio/

pharma companies and highlighted some of the challenges 

present in the bio/pharma industry before the crisis hit. Among 

the lessons learned from the pandemic response are changed 

perceptions within the industry regarding flex capacity, risk 

management, supply chain, and inventory control, according to Eric 

Langer, managing partner at BioPlan Associates. 

“These are not ‘new’ factors by any means. But the pandemic has 

demonstrated how critical they are, not just in normal times, but 

during crisis as well,” says Langer. 

Is the industry up for the challenge of handling the pandemic? “…

the industry has in many ways known [that a pandemic response] 

would be possible, and all the ‘moving parts’ have generally 

worked at the remarkable speed needed to develop vaccines and 

therapeutics around the world,” Langer says. 

Contract manufacturing organizations (CMOs) and contract 

development and manufacturing organizations (CDMOs) proved 

integral to the biopharmaceutical industry’s ability to handle the 

pandemic, providing expertise, facilities, and manufacturing capacity 

sponsor companies did not have. COVID-19 has emphasized the 

benefits of CMOs and CDMOs. So how did these organizations fare in 

2020 and what is their outlook for 2021?

Can capacity meet demand?
Capacity has been a challenge in the past year, says Langer. “CMOs 

and manufacturers have been managing their capacity since the 

beginning of this crisis, from vials to stoppers, from single-use 

devices to fill/finish lines, and all the accompanying logistics. 

Many non-COVID projects have reportedly been shifted to other 

facilities, and even other partners, which has created bottlenecks 

in other adjacent segments, as well. But by managing existing 

capacity, we’re already seeing a smooth transition from R&D and 

Susan Haigney

Supporting the Industry  
During a Pandemic
Outsourcing increases as the industry balances development and manufacturing  
of both COVID-19 treatments and non-pandemic-related medicines.
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companies require extra resources 

to supply billions of doses with 

AstraZeneca and Inovio having 

the largest number of contract 

service agreements to date. Pharma 

companies such as Pfizer are also 

pushing internally manufactured 

drugs out to CMOs to free up space 

for COVID-19 vaccine manufacture,” 

she says.

Barry agrees, however, that 

manufacturers will continue to 

juggle the needs of non-pandemic 

therapies and COVID-19 medicines 

and vaccines. “More than 1000 

clinical trials worldwide were 

disrupted in 2020 by COVID-19 due 

to suspended or slow enrollment 

or delayed initiation (1). Resumed 

trials and delays in manufacturing of 

advanced biologics, many of which 

require the same capabilities as 

vaccines, will cause even greater 

demand of these already scarce 

resources in 2021,” she says. Cell 

and gene therapies have also been 

affected by the pandemic, according 

to Barry. She notes that a bottleneck 

in viral vector manufacturing was 

already a problem prior to the onset 

of the COVID-19 pandemic (2). 

Outsourcing to  
increase in 2021
This past year saw a 3% increase in 

contract manufacturing agreements 

between January to November 

2020, according to Barry. “We know 

from previous years that these 

agreements are often revealed 

in hindsight, so the increase is 

probably much larger. What is 

more notable than the change in 

volume is the shift in therapy area 

covered by these agreements: 

while oncology dominated in 2019, 

infectious disease is the top area in 

2020,” she says.

There was also an increase in 

private companies and institutions 

outsourcing to CMOs in 2020, says 

Barry. “From January to November 

2019, approximately 36% of contract 

manufacturing agreements were 

outsourced by private companies 

or institutions. Over the same 

11 months in 2020, this number 

increased to 47%,” she says. 

“Smaller companies that are unable 

to invest in their own facilities are 

more likely to outsource products 

than larger companies. This is 

especially true for products in 

accelerated development such as 

COVID-19 vaccines.”

And, according to Langer, the 

pandemic is expected to increase 

the amount sponsor companies 

outsource in 2021. “We found 

that 70% of innovator/sponsor 

companies expect to outsource 

more as a result of the pandemic. 

This is likely due to the recognition 

that human capital is going to 

continue to be in short supply.  

Finding reliable outsourcing  

partners able to address these 

shortages in staffing will be an 

on-going concern, well after the 

pandemic is resolved,” he says.

The industry is preparing for 

the continued COVID-19 vaccine 

demand in 2021, says Barry. 

“Pharma companies and CMOs 

are engaged in a wide variety of 

investments to better prepare for 

COVID-19 vaccine demand, which 

includes increasing captive capacity 

(building or acquiring) and engaging 

in collaborations to expedite vaccine 

development and approval. We 

will see this continue into 2021, as 

well as investment in cold chain 

storage required for mRNA vaccine 

transportation and distribution. 

In addition, there will be a large 

population of COVID survivors who 

will require new treatments with 

unique dosage forms,” says Barry.

Outsourcing companies  
prepare for new year
In 2020, several CMOs and CDMOs 

announced plans to expand their 

facilities and services in 2021. 

Thermo Fisher Scientific announced 

in December that it is expanding 

sterile drug product development and 

commercial manufacturing in North 

America and Europe (3). 

The company is planning to expand 

facilities in North Carolina, the UK, 

and Italy and will add 15 development 

and current good manufacturing 

practice (CGMP) commercial 

production lines to support live virus, 

aseptic liquid, and lyophilized vial 

filling capabilities. 

The company also announced a 

new sterile manufacturing facility in 

Singapore and a new integrated  

biologics and sterile drug 

development and manufacturing site 

in Hangzhou, China (3).

Lonza announced in late 

November 2020 that it is expanding 

its particle engineering and drug 

product capabilities at its Bend, 

OR site. The expansion will include 

new suites for the development 

and clinical manufacturing of drug 

product intermediates and drug 

products using spray-drying, hot-

melt extrusion, and melt-spray-

congeal processing and CGMP 

suites for early-phase CGMP 

manufacturing featuring added 

storage, gowning, and a customer 

in-plant viewing corridor (4).

Also in late November, Baxter 

BioPharma Solutions announced a 

US$50 million (€41 million) expansion 

of its sterile fill/finish manufacturing 

facilities in Bloomington, IN. 

The expansion will include a new 

25,000-sq.-ft. warehouse, a filling 

line for flexible plastic containers, an 

automated syringe fill line that can 

fill up to 600 units per minute, and an 

automated visual inspection line (5). 
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Flexible Manufacturing 
Solutions

Catalent combines more than 85 years’ 
manufacturing expertise, superior product 
quality assurance and reliable supply, with 
a global network of facilities approved by 
35 regulatory agencies, to provide flexible 
commercial and clinical manufacturing 
solutions. As a collaborator and innovative 
solution provider, the company has supported 
more than half of all new molecular entities 
approved by the FDA in the last ten years.

Producing over 70 billion doses 
annually, Catalent provides manufacturing 
expertise for oral, sterile, biologic and 
inhaled dose forms for clients around the 
world. It has proven expertise in technology 
transfers and product launches, custom 
suite models, speciality handling (highly 
potent/DEA licenced compounds), and 
manufacturing technologies, leveraging its 
capabilities at more than 30 global facilities 
to support a wide range of small and large 
scale manufacturing requirements.

From a single, tailored solution, or multiple 
answers throughout a product’s lifecycle, 
Catalent can improve the total value of 
treatments—from discovery to market.
 
More products. Better treatments. 
Reliably supplied.™

Catalent

www.catalent.com 

solutions@catalent.com

Nexera UC Preparative  
SFC system

Shimadzu’s Nexera UC Prep, a Preparative 
Supercritical Fluid Chromatography System, 
provides the pharmaceutical industry 
with reliable high-performance semi-prep 
purification. Nexera UC Prep resolves a 
number of issues in preparative tasks, 
reducing labor and improving efficiency while 
fitting into pre-existing workflows. It provides 
flexible system configurations in a compact 
design, requiring low installation space and 
enabling maximum use of lab resources. 

The system has been awarded a Pittcon 
2019 Gold Excellence Award, recognizing 
ingenuity and innovation. The Prep SFC is 
the fruit of a collaborative effort by pharma 
and private industry, serving as the model 
for future product design with impact. 
Shimadzu has worked closely together 
with the Enabling Technologies Consortium 
(ETC). This group of pharmaceutical and 
biotechnology companies has allied to speed 
up the process of creating technologies 
necessary for their projects. They work 
with third parties to discuss ideas, share 
information and collaborate on the 
development of new enabling technologies.

Shimadzu Europa GmbH 

www.shimadzu.eu

shimadzu@shimadzu.eu 

SMA MicroParticle ICSTM

VAI is pleased to announce the addition of 
the SMA MicroParticle ICS line of non-viable 
particle counters to our contamination 
control portfolio. The units utilize the 
latest innovation in particle counting 
technology and have several features 
not found in other Particle Counters.

Multi-Processing—can simultaneously 
process, perform tasks, and log data 
without interrupting sampling.

• Real-Time Meter—displays particles 

counted per second, per channel, for 

pinpointing sources of contamination

• Annotations—allows users to add 

notes to data records during sampling

• Advanced Power Management—

have advanced power management 

features, including the industry’s 

first sleep mode, and over 

10 hours of battery life

• Sampling—can store up to 

45,000 comprehensive data 

records for each sample

• Reporting—produces reports that 

comply to ISO 14644-1, EU GMP 

Annex 1, and Federal Standard 209E
  Annex 1, and Federal Standard 209E
Available in three models: HandHeld, 

Table Top, and Wall Mount. Remote 
models are also available for integration 
into facility monitoring systems.  

Veltek Associates, Inc.

www.sterile.com

vai@sterile.com

https://www.catalent.com
https://www.shimadzu.eu
https://sterile.com
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Q. The current travel restrictions have an effect 

on how we can perform supplier audits. 

Most audits are now virtual audits. Some work 

well, others not so well. How can we achieve more consistency?

A.   For most companies, virtual audits (i.e., audits 

where contact is made via electronic means, such 

as video conferencing) are something new. This means that 

the participants do not yet have established protocols for 

the execution of such audits, nor is there a standardized 

technology platform available or agreed to. Thus, it comes 

as no surprise that auditors’ and auditees’ experiences are 

rather variable.

This fact has been noted, and industry associations (e.g., the 

Parenteral Drug Association) have established special interest 

groups to address this very problem. The virtual audit issues 

are multi-faceted and raise important questions:

• Technology: Which video sharing platform should be 

used? What bandwidth is required? Can several parallel 

video streams be set up?

• Methodology: Will a virtual tour of the facility be 

provided? Will documents be shared prior and after the 

audit? Will documents be reviewed online during the 

audit, or offline outside of audit hours?

• Culture and language: How can translation be 

accommodated remotely? What is the official 

language? Some countries have more than one official 

language, or a foreign language may be selected as the 

agreed language for the audit.

• Timing and time zones: How can different time zones 

be accommodated? Does the agenda clearly define the 

time zone (some countries have more than one time 

zone)? When and for how long will breaks be planned? 

• Staff availability: Do staff members have to isolate at 

home, preventing them to come to the site? Are staff, 

such as operators in the plant, available for interview? 

Are staff comfortable being interviewed via video link?

• Privacy, security, and confidentiality: Could video 

footage impinge on data privacy legislation? Who is 

allowed to listen in to the audit? Do all attendees, even 

those not visible on screen have to be disclosed? Will 

the audit be recorded?

• Documentation sharing and availability: Can documents 

be scanned (e.g., logbooks, executed protocols)? Will 

documents be available for download to the auditors, 

or will they only be presented on screen?

The fact that a company may perform audits of a supplier is 

documented in quality technical agreements (QTAs). Typically, 

a QTA states that an audit may be performed over a set 

number of days in a set interval, involving a maximum number 

of auditors. That amount of information proved generally 

sufficient as documentation would be available and reviewed 

on site. Interaction would be with personnel present on site. 

There would be no time difference, and confidentiality can 

easily be achieved by a variety of means. Technology would 

not be an issue as everything would be present on site. If 

required, translators could be present. One would be able to 

talk to several persons within the same room and look at a 

number of documents simultaneously.

That was the past. Now much of the audit process is no 

longer a given, and it is therefore prudent and necessary to 

update the QTA. The section on audits should be expanded 

to include virtual audits and in that context address many, if 

not all, of the issues mentioned above. It may prove valuable 

to have a standard checklist (playbook) available that can be 

shared with the auditees. Updating the QTA in this way will 

make it clear to all involved parties what can be expected 

during an audit and what the limitations may be.

 This definitely is the way forward for more consistency in 

your supplier audits and the time to do so is now. PTE

Your opinion matters.
Have a common regulatory or compliance question?  

Send it to shaigney@mjhassociates.com, and 
it may appear in a future column.

Now is the Time to  
Update the Quality  
Technical Agreement

Updating the quality technical agreement will clarify any expectations  
and limitations, says Siegfried Schmitt, vice president, Technical at Parexel.

Now much of the  
audit process is no  

longer a given... 
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