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EDITOR’S COMMENT

I t is well known 

that vaccine 

development is usually 

a costly, complex, and 

lengthy procedure, 

with estimates of it 

lasting between 10 

to 15 years (1). Yet, in 

the current pandemic situation, the speed 

at which developers have responded and 

managed to achieve in-human testing has 

been touted as ‘unprecedented’ (2).

When developing a vaccine under normal 

circumstances (i.e., not in a pandemic 

situation), there are linear steps that 

developers tend to follow, which include 

multiple pauses in order to assess data 

or check on manufacturing processes (3). 

However, in a pandemic the timeline is 

shortened, with faster starts and steps being 

performed simultaneously without prior 

confirmation of success, which increases the 

potential financial risk (3).

Clinical evaluations
At the time of writing, there are 16 

candidate vaccines in clinical evaluation, 

and 125 candidate vaccines in preclinical 

evaluation for COVID-19 (4). The first to begin 

Phase III studies, AZD1222—developed by 

Oxford University and being progressed 

in partnership with AstraZeneca—already 

involves 10,000 enrolled participants in the 

United Kingdom, and trials of the vaccine 

have also commenced in South Africa (5,6). 

AZD1222, formerly known as ChAdOx1 

nCoV-19, is a non-replicating viral vector 

vaccine, which essentially works by tricking 

the human body into thinking it has the 

virus, triggering the immune response. 

Oxford had been previously working on a 

similar style vaccine to prevent Middle East 

respiratory syndrome, aiding the speed at 

which the researchers were able to develop 

a vaccine targeting the virus that causes 

COVID-19. However, the timeline for AZD1222’s 

development is still very impressive, a fact that 

is reinforced by the support from a multitude 

of European countries for the project (7). 

Other in-human trials are also underway, 

including Imperial College London’s new 

self-amplifying RNA vaccine (8). Imperial’s 

approach represents the first time such 

technology—self-amplifying RNA—has 

been tested in humans, and the college’s 

researchers claim it has the potential to 

revolutionize vaccine development (8). 

Funding and the future
Vaccine development requires significant 

funding, which is generally attained both 

through public and private organizations. 

In Europe, the European Commission has 

raised €9.8 billion in the Global Coronavirus 

Response pledging campaign that will be 

used to accelerate vaccines and other 

technologies to combat COVID-19 (9). 

The UK’s government has committed 

£84 million (€92 million) in new funding for 

coronavirus vaccine research (10), and in the 

United States, ‘Operation Warp Speed’ has 

been initiated, which is aimed at delivering 300 

million doses of a safe and effective COVID-19 

vaccine by January 2021 (11).

With the financial support of various 

vaccine programmes, it is no surprise 

that an impact is being seen on the stock 

market. Companies, including Novavax 

and Moderna (12), that are in the COVID-19 

vaccine ‘race’ have seen impressive 

stock price increases, mainly related to 

innovative techniques leading to accelerated 

development timescales and positive news 

stories on trial outcomes.

Although previous disease outbreaks have 

seen the bio/pharma industry take on huge 

responsibilities in vaccine development, 

never before have the efforts been so 

rapid and so promising. Will the COVID-19 

pandemic usher in a new approach to 

vaccine development? Only time will tell, but 

there is certainly a reinvigoration of vaccines 

happening and, as discussed in last month’s 

editorial (13), public opinion of industry is on 

the up, which is an added boost.

Stay alert, stay safe, and stay healthy.
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Business on Hold?  
EMA’s Full Recovery in Question 
EMA is facing a dilemma in trying to restore activities  
back to normal after relocating and the COVID-19 pandemic.  

I n the aftermath of COVID-19, the European Medicines 

Agency (EMA) has the task of returning to its level of 

activities before the onset of the pandemic. But it also 

faces the longer-term challenge—not directly related 

to the disease—of restoring all the broad spread of 

activities of the agency before it had to relocate from 

London in the United Kingdom in 2019 to Amsterdam in 

the Netherlands. A move that is required by European 

Union rules as a result of the UK’s referendum vote in 

June 2016 in favour of ending the country’s membership 

of the EU, commonly referred to as Brexit. 

Due to the upheaval of the relocation, including the 

loss of some specialist staff, the agency had to suspend 

some non-core activities. EMA was scheduled to return 

to pre-Brexit normality in June 2020, but the arrival of 

COVID-19 has forced it to postpone this deadline.

Now there is the possibility that some of the 

suspended activities may have to be abandoned so 

that EMA can adequately take on new responsibilities. 

A major reason for this outcome is that the agency 

would require a larger budget after already receiving 

extra funds to help pay for the relocation and costs of 

implementing new legislation.

“At the end of 2019, the agency was in as good a 

shape as it could have been following its move,” wrote 

Christa Wirthumer-Hoche, chair of EMA management 

board in the foreword to the agency’s annual report, 

published in June 2020 (1). “However, the board remains 

concerned about the longer-term prospects of the 

agency’s full recovery if the on-going constraints cannot 

be addressed,” she warned.

Important areas of the agency’s work remained 

mostly suspended throughout 2019. In June 2019, the 

agency was able to resume a small number of IT and 

digitalization activities, which had helped underpin the 

effectiveness of its medicines’ evaluations and various 

administrative processes (1).

Also, in September 2019, some of the working 

groups within the EU medicines regulation network, 

which contributed to the EMA’s core activities, were 

restarted (1). These groups included one focused 

on good manufacturing and distribution practices, a 

working party on quality, and a team covering process 

analytical technology (PAT) (1). Working parties for 

patients and consumers and healthcare professionals 

also restarted (1).

Nonetheless most of the operations, which were 

suspended or reduced in 2018, remained on hold. 

This comprised a lot of guideline development work, 

engagement in international activities, most working 

party meetings, and the agency’s proactive publication 

of clinical data.

Pandemic priority
The COVID-19 outbreak earlier this year resulted in the 

full recovery of EMA operations being delayed once 

again. Instead, priority had to be given to regulatory 

work on vaccines and treatments for the pandemic even 

over other non-COVID core activities.

EMA’s work during the pandemic is geared to giving 

precedence to dealing with the emergency development 

and authorization of COVID-19 vaccines and treatments. 

This is being done, however, without sacrificing 

standards in its key central role of authorizing and 

monitoring the marketing of all medicines.

The agency has established dedicated task forces 

for meeting the scientific, regulatory, and operational 

challenges of disease. An EMA business continuity plan 

(BCP) for COVID-19 aims both to ringfence resources for 

dealing with the disease while exercising the agency’s 

core responsibilities for the evaluation and supervision 

of medicines. 

The EMA pandemic Task Force (COVID-ETF) helps 

EU member states and the European Commission 

(EC) to take quick and coordinated regulatory action 

on COVID-19 treatments and vaccines. The taskforce, 

which is accountable to EMA’s Committee for Medicinal 

Products for Human Use (CHMP), reviews scientific data 

on potential COVID-19 medicines while also identifying 

promising candidates. Furthermore, it assists the 

agency’s pharmacovigilance risk assessment committee 

on post-marketing safety issues with COVID-19 products.

Sean Milmo is a 

freelance writer based in 

Essex, UK, seanmilmo@

btconnect.com.
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European Regulatory Watch

The European Medicines Regulatory Network (EMRN), 

headed by EMA and comprising the medicines licensing 

authorities of all EU member states and also non-EU 

members like Norway and Iceland, has also drawn up a BCP 

ensuring that priority is given by regulators across much of 

Europe to COVID-19 issues (2). This BCP includes not just 

the development and authorization of COVID-19 vaccines 

and treatments but also potential shortages of essential 

medicines for COVID-19 patients, particularly those in 

intensive care units (ICUs).

“The magnitude of this additional work is difficult to 

quantify at the moment,” said the EMRN BCP, in a joint 

statement issued by the EC, EMA, and Heads of Medicines 

Agencies (HMA), representing national authorities (2).

Delayed submissions
As a result of pressure on the work time of regulators 

from COVID-19 matters, pharmaceutical companies are 

thought to be holding back the application for marketing 

authorizations of their products or approval of variations of 

marketing authorizations. “The extent of the impact on the 

pharmaceutical industry is also unknown, including whether 

it will result in the reduction or delay of submissions (for 

authorizations),” the BCP stated (2). 

One major uncertainty for regulators is how much a 

reduction in submissions for authorizations of non-COVID-19 

drugs will be offset by a rise in applications for approval of 

COVID-19 medicines. Also, regulators in EMA and national 

agencies are concerned that once the threat of COVID-19 

cases fades there will be a sharp rise in previously delayed 

submissions from pharmaceutical companies (2).

Regulators are not only worried about having to grapple 

with a rush of delayed submissions but also the extra burden 

of implementing new EU legislation in areas like veterinary 

medicine, medical devices, and personal data protection. 

A new veterinary medicines regulation, due to come into 

effect in January 2022, represents a major overhaul of the 

agency’s system for authorization of veterinary medicines 

while strengthening EMA’s action against antimicrobial 

resistance (1). It is all being done without a staffing increase.

Under the new medical devices regulation, in which EMA 

has a role in the approval of products such as drug–device 

combinations, the agency’s responsibilities have been 

considerably extended (3).  

“With the ever increasing pace of innovation and the 

blurring of the traditional boundaries between medicines 

and devices, it is inevitable for the agency to assume new 

responsibilities in the regulation of complex medicines 

with a medical device component,” said Guido Rasi, EMA’s 

executive director, in the agency’s latest annual report (1). 

“The big challenge we face is to ensure we have appropriate 

expertise and resources to adequately carry out these tasks,” 

he added.

A lot of time and resources has also been taken up 

with the establishment, under the new Clinical Trials 

Regulation (4), of an EU-wide integrated information system 

throughout all the member states. “This is one of the most 

complex and ambitious IT developments ever undertaken by 

EMA,” said Wirthumer-Hoche in the annual report (1). 

Expanding expertise
EMA has been expanding its overall infrastructure and staff 

expertise in data analytics and artificial intelligence (AI). 

The agency initiated an in-depth review of its organization 

last year in what it calls a ‘future proofing’ exercise to 

strengthen its ability to take on new activities. Four task 

forces have been set up to deal with key priorities, two 

of them in digitalization—digital business transformation 

and data analytics—with the other two covering 

regulatory science and innovation, and clinical trials and 

manufacturing strategy. 

Digitalization will help provide a stronger evidence base for 

regulatory decision-making. It will also improve productivity 

when even after a recruitment drive the agency was still 

suffering staff shortages at the end of last year. Total staff 

then numbered 775 compared with around 900 in London. 

Lack of staff with the right expertise remained a concern.

A joint HMA/EMA Big Data Task Force recommended 

in December 2019 that the regulatory network set up a 

platform for access and analysis of healthcare data from 

across the EU (5). The platform would be called Data Analysis 

and Real-World Interrogation Network (DARWIN). 

It would initially focus on the analysis of electronic health 

records to support regulatory decision-making. One objective 

would be to complement data from randomized clinical trials 

with evidence from healthcare practice so that regulators 

could validate claims by pharmaceutical companies about 

their products.

The system would need to be supported by a lot of 

expertise from external sources and the recruitment of data 

scientists and specialists in advanced analytics and AI. 

It would also be expensive, putting further strains on 

EMA’s finances. With all the other additional burdens on its 

budget, the agency faces a dilemma about the resumption 

of activities, which have been put on hold since the move 

from London. Some may have to be sacrificed by being 

permanently shelved. 

Rasi, who is due to retire from his job at the end of 2020, 

said in his introduction to the agency’s annual report that 

he hopes that by then EMA can finally “close the chapter on 

our relocation.” He, or his successor, may find that first some 

controversial decisions may have to be taken before closure 

is achieved.

References
1. EMA, “Annual Report 2019” (Amsterdam, June 2020)
2. EC, HMA, and EMA, “European Medicines Regulatory Network 

COVID-19 Business Continuity Plan” (Brussels, 28 May 2020)
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4. EU, Regulation (EU 2014/536) on Clinical Trials on Medicinal 

Products for Human Use (Brussels, 16 April 2014)
5. HMA and EMA, “Joint Big Data Taskforce Phase II report: 
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ways to deliver such complex entities effectively, 

remarks Jeremy Drummond, senior vice-president, 

business development, MedPharm. “Biologics create 

new challenges in terms of packaging, analysis, delivery, 

and stability,” he says. Drawing on experiences with 

aptamers, Drummond adds that work has been done to 

demonstrate the ability of delivering biologics topically, 

despite the traditional issues with large molecular 

weight potentially impeding skin penetration (1). 

As a result of the amplified level of interest in 

biopharmaceuticals, there has been increased attention 

by industry in the development of parenteral products, 

comments Torkel Gren, science and technology officer, 

Recipharm. “Another driver for the development trend 

of parenterals is the increasing interest in hospital care 

products,” he continues. “Finally, people are beginning 

to see that even though parenteral administration is 

less convenient than oral administration, it is not that 

difficult. For many more serious indications, injectable 

dosage forms are acceptable when looking at the 

balance between benefit and inconvenience. The 

development of convenient and reliable autoinjectors is 

of course contributing to this opinion.”

In addition, Steve Rode, manager business 

development, capsules and health ingredients, Lonza, 

specifies that the growth of biologics as well as small 

molecules being delivered via alternative routes 

V arious factors have impacted the evolution  

of drug dosage forms over the years, including 

the growing complexity of compounds entering the 

development pipeline, an ageing population, increased 

focus on niche therapeutic markets, and augmented 

awareness on patient-centricity. Although oral solid 

dosage forms remain the most popular option within the 

industry, due to the convenience, cost-effectiveness, 

and ease-of-use offered by this dosage form, innovative 

delivery approaches are required to accommodate the  

rising demand for more customized solutions.

“Over the past 5–10 years, increased competition in 

the market, complexity of APIs, and focus on patient-

centric products has led to increasing demand for custom 

drug delivery solutions,” confirms Andriy Kuzmov, drug 

delivery innovation fellow, science and technology, 

Catalent. “With increasing competition, it is important 

for new treatments to differentiate themselves from 

competitors by meeting the unique needs of the target 

patient population. This can be achieved by decreasing 

a patient’s pill burden, improving palatability, eliminating 

variability due to food effects, improving swallowability, 

or decreasing the frequency of administration.”

Key trends
One key trend affecting drug development has been 

the rise of biologics and, thus, the need to find novel 

Demand for custom drug delivery solutions is  
increasing and bringing forth an exciting period  
of valuable, innovative development opportunities.

Demand for Custom 
Dosage Forms  
Fuels Innovation 

Felicity Thomas
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uses innovative technologies to achieve 

the required dosage form, and can 

be very beneficial to certain groups 

of patients (paediatric and geriatric), 

and can also help sustain healthcare 

systems.”

Other areas of change for drug 

developers is the expansion of the 

orphan drug market, anticipated to be 

twice that of the overall prescription 

drug market by 2024 (2), due in part to 

the implementation of FDA’s orphan 

drug modernization plan. “Personalized 

medicine principles are being applied to 

tailor treatments to individual patients or 

to their subpopulation to minimize side 

effects and to achieve the best possible 

therapeutic effect,” notes Barish. 

“Genetic profiling and epigenetics, 

the study of heritable phenotype 

changes, are providing insights into 

different patient populations and the 

pharmacokinetic and pharmacodynamic 

effects of various drugs. With these 

understandings, it is hoped that doctors 

can be more selective in their choice 

of pharmaceutical products for their 

patients, taking into consideration 

their efficacy in certain subsets of 

the population.”

“Development pipelines are moving 

away from blockbuster drugs with 

one-size-fits all dosage forms into 

more personalized medicines,” agrees 

Frederique Bordes-Picard, manager 

business development for innovative 

products, Capsules and Health 

Ingredients, Lonza. “More targeted 

actives are the focus in areas like 

oncology, thus addressing more specific 

and smaller patient populations.”

Furthermore, increased regulatory 

scrutiny has amplified the industry’s 

efforts into risk-based approaches and 

increased the need for integration of 

quality-by-design methodology during 

drug development, stresses Shook. “To 

apply this methodology appropriately, 

a clearer determination of the critical 

quality attributes of a dosage form and 

what factors impact those attributes is 

needed,” he adds.

Investing in innovation
“To help meet the demand for 

complex drug delivery solutions, 

has been trending in the industry. 

“Innovation in larger molecules and 

biotech drugs has also meant increased 

focus in developing and delivering larger 

molecules such as proteins, peptides, 

and monoclonal antibodies orally,” he 

says. “So, the space is benefiting from 

both the sustained market focus on 

continuing to deliver small-molecule 

APIs orally while developers look to 

deliver high-value biologics via the same 

route. More recently, there has been 

an emergence of live biotherapeutics 

for which specific dosage forms are 

essential to ensuring stability and 

targeted delivery.” 

The use of more high potency 

compounds has led to the requirement 

for low-dose drug products to be 

developed, which has impacted 

both formulation development and 

manufacturing strategies for the 

targeted dosage form, explains Richard 

Shook, director, Drug Product Technical 

Services and Business Integration, 

Cambrex. “Formulators must utilize a 

holistic approach to development by 

integrating the appropriate excipients 

and ensuring that the final dosage form 

is stable and uniform in dosing,” he 

states. “During process development 

the manufacturing strategy must be 

robust while balancing efficiency and 

cost effectiveness.” 

Harder-to-formulate and 

manufacture compounds are further 

permeating the development pipeline, 

requiring new formulation and/or 

delivery strategies to ensure that 

the desired therapeutic effects are 

achieved, asserts Lonnie Barish, vice-

president, business development and 

marketing, Bora Pharmaceuticals. 

“The demand for expertise on how 

to overcome challenges, such as 

low solubility, low permeability, or 

short half-life, has soared, and drug 

developers are increasingly seeking 

solutions from technical experts, 

such as contract development and 

manufacturing organizations (CDMOs), 

to commercialize these APIs,” he says.

In concurrence, Paul Kippax, 

pharmaceutical sector director, 

Malvern Panalytical, highlights that the 

move toward delivery of increasingly 

insoluble APIs has led to the need for 

evermore complex formulations and 

processes, even for ‘simple’ oral solid 

dose products. “Techniques such as 

API micronization or nano-milling are 

applied to improve the solubility of 

APIs,” he says. “Additionally, companies 

are looking to use amorphous APIs; 

these are inherently less stable but 

show higher solubility. As a result 

of these requirements, there has 

been a significant increase in the 

physicochemical characterization tools 

required to confirm the microstructure 

and stability of the API within a 

formulation.”

According to Rob Lee, president, 

CDMO division, Lubrizol Life Science 

Health, the biggest trends impacting 

drug dosage forms have been the rise 

in long-acting injectables, implants, and 

the use of water-insoluble molecules. 

“Water-insoluble compounds have 

always been around, but with new drug 

development technologies, we are 

better able to formulate them instead of 

discarding them like formulators used 

to a few decades ago,” he confirms. 

“This means that more formulation-

challenged compounds stand a greater 

chance of making it to market and being 

utilized in breakthrough treatments.”

“The last few years have seen an 

increase in the demand for advanced 

dosage forms, such as controlled-

release products, multiparticulates, 

orally disintegrating tablets, intranasal 

dosage forms, or new fixed-dose 

combinations,” adds Kuzmov. “The new 

dosage forms address key challenges 

for patients by improving adherence, 

ensuring proper administration of the 

dose, or improving the quality of life for 

the patient.”

For Manuel Leal, business 

development director, Idifarma, the 

biggest trend in dosage forms has 

been the development of hybrid drugs, 

involving the repurposing of existing 

molecules into new indications or 

dosage forms. “These drugs take 

advantage of the hybrid regulatory 

pathways enabled by the US Food and 

Drug Administration (FDA)—505(b)(2)—

and the European Medicines Agency 

(EMA)—10(3),” he explains. “This trend 
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manufacturers have been investing in the infrastructure and capacity 

to successfully produce, at scale, the novel dosage forms that are 

required by next generation treatments,” says Kuzmov. “Along with 

capital investments, manufacturers need to ensure they have the right 

personnel and expertise within their network to handle a variety of 

development projects.”

There has been continuous improvement of existing development 

approaches over the years, asserts Gren, with devices offering an 

excellent example of advancements. “Inhalation devices have been 

around for decades; however, new devices are much easier to use. The 

same is true for injection devices,” he notes. “Many technologies for 

modified release, such as coated pellets, were also developed decades 

ago but are now easier to use as we have more experience in how to 

apply them.” 

Bordes-Picard adds that there has also been the wider use of 

personal devices, such as mobile phones and wearables, to improve 

treatment management and support patient compliance in a number 

of therapeutic areas. “There’s also been greater exploration of nasal, 

pulmonary, and transdermal routes as alternatives to injection and oral 

dose innovation as manufacturers look to develop increasingly patient-

centric doses,” she states.

Excipient development has also impacted formulation approaches, 

with novel excipients and innovative technologies aiding formulation 

scientists in the development of better injectable dosage forms 

for insoluble compounds, confirms Lee. “Innovations in excipient 

development have had a significant impact on low-dose drug products,” 

adds Shook. “Formulators can identify critical material attributes of the 

drug substance and work with manufacturers to ensure that excipient 

specifications align with those attributes.”  

Additionally, functional excipients have been made available that 

improve stability and solubility of biopharmaceutical compounds 

or that enable targeted delivery, which has removed some of the 

potential barriers to oral bioavailability, reveals Rode. “To improve the 

opportunities and potential for drug candidates with low solubility or 

bioavailability, we’ve seen increased utilization of techniques such as 

spray dried dispersions,” he continues. “There’s also been a greater 

adoption of equipment that more accurately fills neat API into capsules 

allowing developers to speed up first-in-human clinical studies.”

According to Leal, innovative technologies, such as spray drying, 

have been instrumental for the development and repurposing of many 

drugs with solubility problems. “Spray drying is one of the most suitable 

technologies to improve the solubility, and hence the bioavailability of 

low soluble compounds,” he says. “Solving this complex problem opens 

a wide range of potential applications and innovations.”

For Barish, the use of extrusion spheronization offers even and 

predictable distribution and transportation of API in the gastrointestinal 

(GI) tract. “Because of its simple and fast processing and its ability for 

high drug loading capacity, this manufacturing technology is gaining 

more attention,” he asserts. “It is incredibly versatile so that pellets 

composed of different drugs can be blended and formulated together 

to deliver two or more APIs to the same or different sites in GI tract in 

a single capsule.”  Additionally, the technique can improve the safety 

and efficiency of the API and help increase the APIs bioavailability by 

controlling or modifying the release characteristics.  The technique 

has been widely utilized to formulate sustained and controlled release 

delivery systems as well. 

Syntegon. Formerly Bosch Packaging Technology.
syntegon.com/numbers

We take responsibility for everything we do. Our 
service employees make sure you get the support 
you need. Straightforward, quick and right there with 
you – ranging from support during product innovations 
and commissioning to after-sales service. Our portfolio 
continues to grow - and helps take you further!

The numbers speak
for themselves.

https://www.syntegon.com/numbers/en/


12    Pharmaceutical Technology Europe JULY 2020  PharmTech.com

Cover Story: Dosage Forms

degree of individual adaption of the 

medicine. However, a number of issues 

regarding quality assurance and cost 

may limit the use of 3D printing over the 

next 10 years,” he continues. “Instead, 

adapting conventional manufacturing 

technology, making it more flexible 

and allowing smaller batches may be 

very useful.”

Changes in how companies select 

candidate drugs will be prominent for 

Kippax, who believes that companies 

will seek to select drugs that reduce 

risks associated with scale-up and 

manufacture. “The paradigm is 

shifting from the development of 

specific processes designed to create 

a single drug product, towards the 

application of standardized continuous-

manufacturing approaches. Selection 

of candidate APIs and formulations will 

therefore increasingly be based on their 

fit with these processes,” he explains.

Furthermore, Kippax highlights 

the fact that additive manufacturing 

approaches are being employed in the 

design of new dosage forms. “These 

are exciting developments, perhaps 

providing a means of delivering truly 

personalized dosage forms, created to 

simplify the dosing regimens required 

to meet a patient’s needs,” he says. 

“Achieving this will require greater 

understanding of the link between API 

and formulation physical properties 

and the requirements for safe, effective 

drug delivery.”

“An important trend in the future 

is undoubtedly going to be the 

combination of dosage form delivery 

with technology, whether that be for 

monitoring the patient or in aiding the 

delivery,” summarizes Drummond. 

“It is an exciting time in the drug 

development industry, and the 

COVID-19 pandemic has focused the 

attention on the value that innovation 

can bring to patients, as well as the 

value governments and populations 

place on health and wellbeing.” 
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“One key innovation over the 

past 10 years has been the growing 

acceptance by regulators of in-vitro 

physicochemical analysis methods 

for assessing bioavailability and/

or bioequivalence,” says Kippax. 

“Application of these methods 

provides a possible means of avoiding 

complicated clinical studies to show 

equivalence for complex dosage forms. 

This has been a significant enabler 

for the development of complex drug 

products by generic companies.”

Further to opportunities within 

the field of generics, the in-vitro 

approaches can offer development 

opportunities for novel drug products, 

Kippax continues. Combining 

physicochemical analysis with 

the application of new modelling 

approaches and digital design tools, it 

is possible to predict the drug product 

properties that will be required to 

achieve bioavailability. “This can be 

an enabler in the selection of the 

most appropriate dosage form, and in 

ensuring the development of a robust 

processing route,” Kippax says.

Particularly focusing on locally acting 

products, Drummond adds that major 

advances have been seen in the use of 

in-vitro models that are based on fresh 

human tissue, which can optimize the 

activity of drug formulations. “These 

models are now used not only to 

measure permeation but also monitor 

the activity of formulations and de-risk 

the decision to enter clinical trials 

through the use of fresh human tissue,” 

he notes.

Trends driving demand
As access to healthcare increases, 

so too will demand for all kinds of 

therapeutics, exclaims Barish. “There 

is already a greater demand for the 

treatment of more novel and niche 

diseases, prompting even more 

development of new modalities, 

techniques, materials, and excipients to 

ensure the safety, efficacy, and stability 

of future challenging drug substances,” 

he says. 

Patient-centricity and the 

increasingly complex nature of 

molecules in the development pipeline 

are drivers for demand in advanced 

dosage forms and formulation 

techniques, confirms Kuzmov. “The 

trend of patient-centric dosage forms 

will continue in the development 

of parenteral formulations as well 

through the development of long-

acting injectable products or the use of 

devices to simplify injection procedures 

for patients,” he notes. “At the same 

time, researchers will continue the 

push to develop non-invasive methods 

for the delivery of biologics and 

other treatments that are not readily 

absorbed after oral administration.”

The growth in biologics is a big driver 

for Lee. “With more biologics on the 

market, the preferred delivery routes 

for those could reshape the status 

quo. There is already more interest 

in long-acting injectables for biologic 

compounds and this is expected to 

continue,” he says. However, oral 

dosage forms will continue to grow in 

the marketplace, although there may 

be further exploration into alternative 

delivery routes, such as nasal, 

facilitated by regulatory pathways like 

FDA’s 505(b)(2), Lee adds. 

Having the ability to dose active 

molecules with precision while 

minimizing adverse systemic impact 

on patient is an important future trend 

according to Shook. “The further 

development of modified-release 

dosage forms will enable the delivery 

of active molecules to a specific site of 

treatment,” he says. “This will ensure 

that the therapy is introduced and 

actively initiated at right time and place 

to disrupt the disease with precision 

and minimal impact to the patient.”

Personalized medicines are 

anticipated to drive change in how 

companies approach dosage forms. 

“In my opinion, it is likely that the 

industry will continue to move away 

from a high volume, one-dosage-form-

fits-all approach towards smaller, fully 

customized dosage forms,” reveals 

Bordes-Picard.

This drive toward precision medicines 

for smaller patient populations could 

have many implications, adds Gren. 

“Three-dimensional printing is a 

technology that may allow a very high 
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Sirnaomics and Dicerna are both 

focusing on RNA interference therapies. 

eTheRNA immunotherapies has elected 

to focus on mRNA-based technologies 

that lead to the expression of proteins 

the body is unable to produce on its 

own, according to Wim Tiest, a special 

advisor at the company.

Advantages over DNA
Unlike DNA-based gene therapies that 

must be delivered into the nucleus 

and create permanent changes, 

RNA therapies only need to reach 

the cytoplasm to perform their 

post-transcriptional activity and are 

not permanent, thus treatment can 

be modified or halted if necessary. 

They are also smaller, more easily 

manipulated and do not present the 

risk of unintentional genetic effects.

“Messenger RNA and other RNA-

based therapies have the advantage 

of being versatile (they can code for 

a broad range of targets), easy to 

produce (basically the production 

process is transposable between mRNA 

designs), and safe (due to the transient 

expression of the target and absence 

of risk for integration into the patients 

genome),” asserts Tiest. “Additionally,” 

he says, “mRNA is compatible with a 

range of systemic and local delivery 

modalities and can be designed to be 

nearly invisible to the host’s immune 

system, thus avoiding any vector-

directed immune responses.”

RNAi technologies such as siRNAs 

also provide high target specificity 

by using gene sequences that match 

with targeted genes and rely on 

naturally occurring cellular enzymes 

to mediate gene silencing, according 

to Fambrough. Due to this high 

specificity—and reversibility—they 

offer the potential of fewer side 

effects. “Unlike gene therapy or gene 

editing, which can be permanent 

and could have unknown, unwanted, 

and irreversible consequences, RNAi 

therapies can offer targeted, effective 

treatment that does not permanently 

edit or change DNA. An RNAi therapy’s 

effect is targeted, precise, and can be 

stopped at any time by discontinuing 

treatment,” he explains.

O riginally it was thought that the only role of ribonucleic acid (RNA) 

was to translate genetic information encoded in DNA into protein 

sequences that perform critical biological functions. While messenger 

RNA (mRNA) is crucially important, it is just one of many types of 

RNA involved in a range of activities that affect the transmission of 

genetic information and the functioning—or dysfunctioning—of cells. 

Appropriately designed RNA-based therapies can thus modulate genetic 

information in a controlled and targeted manner, effectively acting as 

gene therapies. They also offer several advantages over DNA plasmid-

based therapies. Strands of RNA by themselves, however, are unstable 

and degrade rapidly in the bloodstream. Delivery to specific targeted 

cells is one of the main challenges that developers of RNA-based gene 

therapies are tackling today.

RNA technologies fall into two main categories: those that directly 

interfere with expressed mRNA or mRNA expression, blocking protein 

production; and those that cause the expression of target proteins whose 

deficiencies can lead to disease. 

The first type includes RNA interference (RNAi) and antisense 

therapies, which in effect silence the expression of specific genes that 

are drivers of disease mechanisms. One example is small interfering 

RNAs (siRNAs), which according to David Evans, chief scientific officer at 

Sirnaomics, are useful as therapeutics where the gene(s) to be targeted 

is (are) overexpressed in the diseased state and where silencing these 

genes may produce a therapeutic benefit.

Indeed, Doug Fambrough, president and CEO of Dicerna 

Pharmaceuticals, believes that while supporting protein production 

is useful in a few contexts, such as treating rare genetic diseases or 

making vaccines, there are far more uses for silencing genes. “For 

example, silencing can be used to treat viral diseases, cardiovascular 

conditions, cancer, inflammatory diseases, fibrotic diseases, select rare 

diseases, and generally any condition where biological processes are 

inappropriately activated,” he asserts. 

Cynthia A. Challener, 
PhD, is a contributing 

editor to Pharmaceutical 

Technology Europe.

Can RNA Simplify Gene 
Therapy Development?
RNA is easier to manipulate than DNA but challenging to deliver to the right cells.
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More druggable targets
With the rapid progress made in 

sequencing the human genome, there 

is now a wealth of information on 

sequences of genes, some of which 

have been identified as playing a 

direct role in the etiology of diseases, 

according to Evans. “Many of these 

therapeutic targets, however, are 

undruggable by traditional small 

molecules or antibodies but are 

upregulated in disease states like 

cancer and fibrosis,” he notes. “siRNAs 

are readily designed against these gene 

sequences and can silence expression 

of the proteins that are driving disease, 

producing therapeutic benefit to 

patients with disease,” Evans says. 

In addition, RNAi therapies offer 

a highly versatile approach that can 

benefit patients with an array of 

diseases, Fambrough points out. 

Another benefit of RNA therapies 

compared to many conventional 

small-molecule and biologic drugs 

is the possibility of reducing the 

treatment burden for patients, 

according to Fambrough. “With 

a longer duration of effect, RNAi 

therapies can be administered with 

infrequent subcutaneous injections, 

and depending on the disease 

modality, can be self-administered at 

home,” he observes.

Stabilization and delivery 
RNA by its nature is rapidly degraded 

once injected. As such, delivery to 

the targeted cells is the main hurdle 

at this time. “We need to ensure that 

the siRNAs are able to reach their 

target tissue and cell types,” Evans 

states. In cancer, for example, that 

means accumulation of nanoparticles, 

for instance, at the tumour site with 

delivery of the RNA into the tumour 

cells specifically. Stabilization of RNA by 

modification of the chemical backbone 

is possible, and this approach can 

also help to make the RNA less 

immunogenic, Tiest notes. 

Similarly, the inhibitory or 

expression effect wanes as the 

RNA degrades inside the cell. Self-

amplifying RNA can to some extent 

prolong this active period, according 

to Tiest. The need for regular, repeated 

dosing and maintenance of a sufficient 

active dose is also a major bottleneck;  

local administration helps to overcome 

some of this limitation, he notes.

Overall, careful selection of targets 

that require short interventions and 

can benefit from the increased safety 

profile of RNA is required to fully profit 

from RNA-based therapy development, 

Tiest concludes. 

Multiple delivery solutions
RNA therapies can be delivered 

into cells using viral vectors, but 

the majority of therapies under 

development today rely on nonviral 

methods, such as organic (lipid) or 

inorganic nanoparticle-encapsulated 

complexes, extracellular vesicles, 

and patient-derived dendritic or 

mesenchymal stem cells, allowing 

delivery even across the blood-brain 

barrier (1).

Delivery technologies for 

intravenous, subcutaneous, and 

intramuscular administration are 

largely focused on preventing RNA-

based therapies from degrading in the 

blood stream. For mRNAs administered 

in this manner, lipid nanoparticle 

solutions appear to be most common. 

Other delivery technologies are 

designed to enable local administration 

of mRNAs to the target site or organ, 

according to Tiest. “For cancers,” he 

explains, “intratumoural injection of 

mRNA offers advantages in safety 

(very local effect), dosage (no need 

to saturate circulation and reach the 

target), and easier combination with 

other existing therapies.”

Lipid-based nanoparticles have 

also been used for siRNA-based 

drugs, including some that have 

been approved by regulatory 

authorities. N-Acetylgalactosamine 

(GalNAc)-mediated delivery of 

chemically modified siRNAs has been 

demonstrated to result in significant 

delivery and silencing of genes within 

the hepatocytes of the liver and has 

also resulted in an approved product. 

Dicerna’s GalXC platform is a 

leading example. “This approach uses 

a unique, proprietary, and rationally 

designed tetraloop configuration 

of double-stranded RNA molecules 

that interfaces effectively with the 

RNAi process and allows us to easily 

modify a compound’s chemical 

structure to maximize stability and 

potency,” Fambrough explains. He 

adds that it offers the potential for 

more convenient administration, 

infrequent dosing, high specificity, a 

high therapeutic index, and scalable, 

straightforward manufacturing. So 

far, the company has focused on 

treating diseases of the liver, but is now 

exploring the use of its GalXC platform 

across different organs, systems, and 

rare and common diseases.

Sirnaomics uses a polypeptide 

nanoparticle consisting of a histidine-

lysine branched-chain polypeptide 

(HKP). HKP mixed with siRNAs 

spontaneously forms nanoparticles 

due to the charge-charge interaction 

between the negative phosphates on 

the siRNAs and the positively charged 

lysines, Evans notes. An advantage 

of this technology over some other 

delivery mechanisms, he says, is 

its ability to deliver multiple siRNAs 

to a cell at the same time, allowing 

synergistic effects of two siRNAs to be 

utilized as a therapeutic. 

HKP-based nanoparticles can 

also accumulate near tumours, 

possibly mediated by the enhanced 

permeability and retention (EPR) 

effect, according to Evans. They 

further benefit from the presence of 

histidines, because these moieties 

have a pKa of approximately 6.3 

and become protonated during 

acidification of the endosomes that 

are intermediary in the uptake of 

siRNAs by the nanoparticles. “This 

protonation helps release the siRNA 

payload into the cytoplasm where the 

siRNAs function to silence targeted 

genes,” he observes.

Controlling mRNA activity
A third challenge has been regulation 

of mRNA activity once it is delivered 

to the right cells, which is needed to 

ensure the right dose of the targeted 

therapeutic protein is expressed. A 

research team at the Massachusetts 
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Over the next year, Evans expects 

an influx of additional siRNAs targeting 

liver diseases and being targeted to the 

hepatocytes using GalNAc conjugates 

because this approach has already 

demonstrated success. “Efforts 

will also be focused on additional 

chemically modified siRNAs with 

different targeting ligands that enable 

delivery to tissues and cells outside the 

liver, with the biggest obstacle being 

avoidance of uptake by the liver for any 

and all systemically delivered siRNAs,” 

observes Evans. 

Fambrough agrees that the next 

frontier for RNAi therapies will be non-

hepatic tissues. “There is significant 

interest and persistent unmet need 

across a range of disorders,” he says.

Moving on to the main stage
“RNA combines the advantages and 

versatility of genetic-based therapy 

modalities with the lack of (perceived) 

risks associated with DNA-based gene 

therapy. Technology has now reached 

a level of maturity, particularly around 

stabilization and delivery of RNA, and 

the upcoming flow of clinical data 

could enable the break-through of this 

technology onto the main stage of drug 

development,” comments Tiest.

Looking specifically at RNAi 

therapies, Fambrough notes that while 

the technology is a newer approach to 

treating disease, it has experienced a 

“coming of age” in the past couple of 

years. “We have seen not only the first 

approvals in the space, but also a surge 

of interest among Big Pharma and big 

biotech companies seeking an entry 

into RNAi,” he says. 
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Institute of Technology developed 

one possible solution: incorporation 

of additional genes for RNA-binding 

proteins (2). The interaction between 

the mRNA and RNA-binding proteins is 

controlled using a small-molecule drug, 

and thus dosing of the small-molecule 

drug regulates the mRNA activity.

Breakthrough approvals
Inhibitory RNA approaches are most 

advanced, while mRNA therapies are 

at earlier stages, with some vaccines 

in Phase II trials and candidates 

using mRNA for in-vivo expression 

of antibodies that target a specific 

therapeutic effect, according to Tiest.

Alnylam Pharmaceuticals’ Onpattro 

(patisiran) received a marketing 

authorization from the European 

Medicines Agency (EMA) in July 2018 (3) 

and was approved by the US Food 

and Drug Administration (FDA) in 

August 2018 (4) for the treatment 

of the polyneuropathy of hereditary 

transthyretin-mediated amyloidosis.  

In November 2019, Alnylam received 

FDA approval for Givlaari (givosiran) for 

the treatment of adults with the rare 

genetic disease acute hepatic porphyria 

(5); the EMA issued a marketing 

authorization in January 2020 (6).

Products in development
The companies interviewed represent 

a small portion of candidates moving 

through clinical development.

eTheRNA is mainly active in 

oncology, with both vaccines against 

tumour targets and intratumoural 

injection of mRNA expressing targets 

involved in cell death and immune 

stimulation in its portfolio that 

leverage propriety LNP and immune 

stimulation (Trimix) technologies. 

Currently, the company has an 

ongoing Phase I/II programme in 

melanoma and breast cancer. It also 

recently entered the field of infectious 

diseases and is working on a cross-

protective coronavirus vaccine based 

on T-cell response that is administered 

intranasally, according to Tiest.

Sirnaomics has developed a 

combination of two siRNAs targeting 

TGFbeta 1 and Cox2 within an HKP 

nanoparticle that it has formulated 

for intratumoural delivery (STP705 

in Phase IIs in non-melanoma skin 

cancer) and intravenous administration 

(STP707 for delivery to key liver cells 

for fibrosis treatment; it also has 

demonstrated in animal models to 

mitigate hepatocellular carcinoma 

[HCC]). STP707 has further been shown 

to increase the activity and improve 

the efficacy of anti-PDL1 antibodies 

against HCC, according to Evans. 

The company is also working on 

chimeric siRNAs that combine a 

small-molecule therapeutic into the 

structure of the siRNA. “Once inside 

the tumour cell, the small molecule is 

released from the sense strand where 

it is designed to augment the activity 

of the siRNA inhibitor and produce a 

synergistic effect,” Evans says. 

Dicerna is leveraging its GalXC 

technology on its own and 

through several collaborations. 

The company’s lead candidate, 

nedosiran, is in development to 

treat primary hyperoxaluria (PH), an 

ultra-rare and devastating condition 

that causes calcium oxalate crystals 

to form in the kidneys and often 

results in kidney failure. Nedosiran 

silences the lactate dehydrogenase 

enzyme, which is implicated in all 

three types of PH. It is currently 

being evaluated in the PHYOX 

clinical development programme. 

Other top candidates include 

an siRNA therapy to treat alpha-1 

antitrypsin-associated liver disease 

(Phase I/II) and RG6346 for the 

treatment of hepatitis B virus infection 

(Phase I), which is being pursued in 

collaboration with Roche.

Broadening applications
Both mRNA and siRNA therapeutics 

and vaccines are advancing through 

the clinic, with a steady stream of 

readouts expected in the next few 

years. “Apart from clinical data, 

these results should validate a 

number of delivery and chemical 

modification platforms that can then 

open up the field into an increased 

development of RNA-based 

therapeutics,” Tiest states. 
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seen are liquid formulations, as this 

concept is quite demanding and not 

suitable for many APIs.” 

Main concepts
There are two main concepts in 

the formulation of controlled or 

sustained-release oral solid dosage 

forms: matrix systems and reservoir 

systems, specifies Krizia M. Karry, 

global technical marketing manager, 

BASF Pharma Solutions. “In matrix 

systems, the drug is embedded in 

an insoluble, sometimes swellable 

excipient core, containing the 

actual matrix-former and additional 

components for tailoring the drug 

release rate. Drug release is either 

initiated by swelling or erosion of the 

core and diffusion of the API through 

the matrix,” she says. “These systems 

are most straightforward in terms of 

their formulation and manufacturing.” 

Rajabi-Siahboomi suggests that 

the most commonly used oral solid-

dosage controlled-release technology, 

out of all oral solid dosage types, is 

hydrophilic matrices, due to the fact 

that tablets are easy to develop and 

produce, while also being versatile for 

a broad range of solubility and dosage 

strengths. “With matrix tablets, high 

viscosity hydrophilic polymers such 

as hypromellose are used as the rate-

controlling polymer,” he explains. 

“Multiparticulate systems are also 

versatile for achieving different 

release profiles and dosage design, 

suitable for capsule forms. Non-

ionic, water insoluble ethylcellulose 

is also commonly used in achieving 

extended-release formulations, 

usually multiparticulates for 

capsule formulation.”

The other formulation concept, 

reservoir systems, are represented 

by coated dosage forms, Karry 

continues. “Hereby, insoluble or soluble 

core substrates (e.g., pellets, mini 

tablets) are film coated with insoluble 

polymers to obtain a sustained-release 

functionality,” she states. “Independent 

of the substrate’s formulation, drug 

release results from permeation of 

dissolved API from within the core 

through the membrane.” 

C ontrolled-release formulations have been around since 1952, 

after the first introduction by Smith Kline Beecham (1), and 

have seen continued growth and expansion thanks to technological 

advancements. According to market research, the controlled-release 

drug delivery market is anticipated to grow at a compound annual 

rate of nearly eight percent between 2020–2027 (2). A drive in R&D to 

improve therapeutic efficiency for a variety of chronic diseases and 

the acknowledged improvements in medication adherence that can 

be gained through controlled-release formulations are key aspects to 

market growth in the field. 

“A distinction of controlled-release, compared with other modified-

release formulations, is that it not only prolongs action of the drug 

but it attempts to maintain drug levels within the therapeutic window 

to avoid potentially hazardous peaks in drug concentration following 

ingestion or injection and to maximize therapeutic efficiency,” 

notes Ali Rajabi-Siahboomi, vice-president and chief scientific 

officer, Colorcon. “So, controlled release is generally understood 

to mean where the drug delivery technology delivers the drug at a 

predetermined rate; other modified release technologies may not 

have a specific rate defined.”

There are a multitude of formulation concepts that may be used 

in order to control drug release and duration, and dependent on the 

API and its action in the body, tailored solutions are required to gain 

innovative drug products, explains Thorsten Cech, manager European 

Pharma Application Lab, BASF Pharma Solutions. “Application concepts 

range from topical patches to injections, which form subcutaneous 

pockets (depots) lasting for several hours, or even days. Furthermore, 

there are implants, which provide application windows of several years, 

although this is a very specific dosage form requiring trained medical 

staff for application,” he says. “Drug products that can be applied by the 

patients themselves are typically found in the field of oral solid dosage 

forms, meaning they are either delivered as tablet or capsule. Rarely 

Felicity Thomas

Taking a  
Controlled Approach
Controlled-release formulations offer numerous  
advantages for developers and patients, and this market is  
expected to continue to experience growth in the near future.
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Critical considerations
“In the field of immediate-release 

dosage forms, general formulation 

concepts can be applied to a variety 

of different drugs. API features, 

such as solubility kinetics, pH-value, 

particle size distribution, osmolarity, 

dose, and many more, merely 

provide minor challenges during the 

development,” emphasizes Cech. 

“In contrast, the understanding 

of all these characteristics is 

essential when aiming for controlled 

drug release. In this case, every 

drug requires a customized 

formulation concept to address its 

unique features.”

The advantages gained through 

controlled-release dosage forms, 

such as convenience of dosing, 

better therapeutic management of 

conditions, and lower side effects, 

can override the potential challenges 

associated with development 

and manufacture, asserts Rajabi-

Siahboomi. Each approach offers 

its own set of advantages and 

challenges, he states; hydrophilic 

matrices, for example, are the 

simplest technology to use for 

controlled-release formulations but in 

cases of high-dose and high-solubility 

ingredients can result in an oversized 

tablet or a fast, initial ‘burst’ release 

profile, respectively.

“Matrix excipients that ensure a 

controlled drug release independent 

of pH, have a lower ratio of soluble 

to insoluble pore formers, and have 

binder properties for strong tablet 

compacts are highly sought for,” 

notes Karry. “Matrix systems are 

advantageous because they employ 

direct compression processes—the 

least complex of all platforms—

and can be easily scaled-up, 

transferred, and validated. There 

is the disadvantage, however, that 

some amounts of API will be present 

on the surface of the tablet. These 

quantities are immediately dissolved 

after administration.”

Reservoir systems, which are 

primarily attained via film coating 

processes, also offer simplicity for 

developers, but the coating process is 

less forgiving than direct compression, 

continues Karry. “An imperfect tablet 

coating can lead to fast water uptake 

and uncontrolled API diffusion out of 

the defective film,”  she says. “Even 

if the coating process is flawless, 

elastic recovery of the tablets post-

compression or during stability can 

crack the polymer film and render the 

system inadequate.” 

As a disadvantage, reservoir 

systems can produce a lag phase 

before the API can be dissolved, 

which is caused by the fact that 

the dissolution media needs to 

permeate the coat to dissolve the 

drug so that it can diffuse out, Cech 

adds. “Polymers that can readily 

meet the latter conditions or require 

lower concentrations of additional 

components to reach them are 

preferred,” he says.

Cech emphasizes the decisive 

role process parameters can play 

in the manufacture of controlled-

release dosage forms. “Variations 

in the compression force during 

tabletting or an alteration of product 

temperature during coating can 

result in a distinctive change of the 

dissolution pattern,” he notes. “When 

conducting the risk analysis as part of 

the quality-by-design (QbD) process, 

the list of potentially critical material 

attributes and process parameters 

appears to be endless.”  

“Furthermore, it’s not only 

about the reliable manufacturing 

of a controlled-release dosage 

form, where each individual tablet 

provides exactly the same dissolution 

pattern; the dissolution is also not 

allowed to change during shelf-life, 

even if the dosage form is stored at 

elevated temperature and humidity,” 

Cech asserts.

“The advantages of barrier 

membrane-coated multiparticulate 

extended-release systems may be 

related to the flexibility of achieving 

different release profiles and 

co-formulating more than one drug 

or release profile into one dosage 

formulation,” Rajabi-Siahboomi notes. 

“The challenge for this technology 

is fine-tuning drug release and 

maintaining stable performance over 

the shelf-life of the product.” 

However, Rajabi-Siahboomi also 

stresses the need for consideration 

of specific critical formulation and 

processing parameters during 

development and manufacture of 

extended-release multiparticulates. 

“In general, the choice and level of 

polymer, plasticizer, and pore-former, 

for example, all impact drug release 

performance,” he says. “Additionally, 

coating process conditions, such as 

spray settings, air humidity, and post-

coating processing also affect drug 

release performance.”

Important innovations
The use of multiparticulate systems 

rather than single-dose systems was 

clearly a milestone in the field of 

controlled-release dosage forms. “Even 

though the idea is much older than 

a decade, there is hardly any other 

formulation concept that provided so 

many advantages,” Cech says.

Listing the advantages gained 

through the use of multiparticulate 

systems, Cech begins by highlighting 

the inherent risk of dose dumping that 

may occur with tablets coated with 

a sustained-release polymer. “Dose 

dumping may occur either because 

of a defect in the coat or because the 

patient decided to break the tablet 

before administration,” he comments. 

“If the dose is split among hundreds 

of pellets (e.g., filled in a capsule or 

compressed to a tablet), defects of a 

small number of single compartments 

bear no safety risk.”

Further to the safety benefits, 

particles below a threshold of 

“Matrix systems are 
advantageous because 
they employ direct 
compression processes—
the least complex of 
all platforms—and can 
be easily scaled-up, 
transferred, and 
validated.”

—Krizia M. Karry, BASF
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ideally have precedence of oral use, 

asserts Rajabi-Siahboomi. “Regulators 

look for data to support stability, 

safety, and efficacy of the dosage 

form. It’s important that formulators 

select raw materials from suppliers 

with high quality standards and 

who fully understand the science 

and nuances of rate-controlling 

polymers to ensure consistency of 

the materials,” he says.

Rajabi-Siahboomi adds, “QbD 

can help to determine if there is 

any batch-to-batch variability of 

ingredients and how to manage these 

during manufacture at commercial 

scale. Demonstrating stability for 

any product is a key requirement 

(i.e., keeping the identity, purity, 

and performance of the drug and 

dosage unit consistent over the 

assigned shelf-life of the product). 

In addition, formulators must clearly 

demonstrate safety when drugs are 

administered orally as the drug load 

of many of these formulations are 

higher than their immediate-release 

dosage forms.”

“Especially in the field of controlled 

drug release, QbD-based formulation 

development can be quite demanding,” 

continues Karry. “Various process 

parameters and material attributes 

do not only have an impact on the 

resulting drug release, but also provide 

interactions pronouncing their effect.”

By way of example, Cech highlights 

that the film formation during 

coating is a thermodynamic process. 

“Consistently, the integrity of the coat 

depends on the product temperature 

during the process and process 

humidity,” he says. “Varying one of 

these parameters already has some 

impact on the dissolution, yet varying 

both at the same time has a major 

impact on the drug release kinetics.”

Concurrently, regulatory hurdles 

can be met when targeting specific 

patient populations, Karry explains. 

“Paediatrics and geriatrics are 

quite challenging to address,” 

she says. “It is more difficult to 

conduct clinical studies, and the 

age-specific metabolism provides 

additional challenges.”

approximately 2–3 mm behave 

as fluids in the stomach, which 

eliminates the potential effects 

of diet and food during drug 

absorption as the particles are able 

to freely move to the intestine, Cech 

confirms. “Additionally, developers 

are not obliged to develop one 

product that precisely matches the 

dissolution profile required,” he says. 

“Combinations of pellets coated with 

different coating formulations are 

often seen in these multiparticulate 

systems. The different dissolution 

patterns sum up to the required one, 

if the pellets are mixed in the right 

ratio.” An added advantage of using 

a combination of pellets is that if 

there is a variation in one coating 

batch, there is only a minor impact 

on the overall dissolution pattern. 

Conversely, if there is a variation in 

coating of a product based on one 

pellet formulation, the products 

are instantly out of specification, 

Cech stresses.

“Finally, multiple pellet 

formulations enable oral delivery of 

combination therapies without the 

interaction risk, and they reduce first-

pass effects for acid-sensitive drugs,” 

Karry adds. “The formulations can 

either be swallowed or suspended 

in water to release the API-loaded 

pellets. The pellet nucleus can be a 

placebo bead coated with API and a 

suitable controlled-release polymer.”

Although many of the technologies 

available for controlled-release 

formulations have been around for 

a long time, such as matrix tablets 

and multiparticulate formulations, 

there have been line extensions 

and reformulations made to expand 

the potential applications of the 

technologies that are enabling 

developers to achieve different 

release profiles or formulate 

challenging drugs, continues Rajabi-

Siahboomi. “A good example is the 

application of a barrier membrane 

coating to a hydrophilic matrix,” 

he notes. “By adding this top-coat, 

formulators have been able to 

overcome the so-called initial burst 

release for highly soluble drugs, 

which is important to maintaining 

controlled release.”

Push-pull osmotic pump (PPOP) 

technology is very robust in providing 

a zero-order release profile, which is 

critical for certain drugs with a narrow 

therapeutic index or those with 

undesirable side effects related to 

blood plasma Cmax, Rajabi-Siahboomi 

asserts. “The manufacturing 

technology is multi-step; hence, 

experience and access to expertise 

in the different unit operations is very 

important,” he says. 

“Furthermore, the use of extended-

release technologies for fixed-dose 

combinations (FDC) has allowed 

a significant number of new drug 

applications to be made under the 

505(b)2 scheme with the US Food 

and Drug Administration,” Rajabi-

Siahboomi says. “Some of these 

may be a combination of extended 

and immediate release in the same 

dosage form, like bi-layer tablets, or 

a mix of barrier membrane-coated 

multiparticulates that are loaded into a 

capsule. The FDC technology improves 

patient experience by reducing the pill 

burden (taking one dose rather than 

two or more) and enables synergistic 

treatment of a condition with a single 

dosage formulation.”

Regulatory hurdles
As is the case with all pharmaceutical 

products, materials used in the 

development of controlled-release 

dosage forms must be safe and 

“The advantages of 
barrier membrane-coated 
multiparticulate extended-
release systems may be 
related to the flexibility 
of achieving different 
release profiles and 
co-formulating more 
than one drug or release 
profile into one dosage 
formulation.”

—Ali Rajabi-Siahboomi, 
Colorcon
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A demonstration of stability for any 

product is also a key requirement, 

emphasizes Rajabi-Siahboomi. “In 

addition, formulators must clearly 

demonstrate safety when the drug is 

administered orally, because the drug 

load of many of these controlled-

release formulations are higher than 

their immediate-release dosages,” 

he states. “There should not be any 

‘dose-dumping’ due to exposure of 

the dosage form to gastrointestinal 

tract content, so fed and fasted 

studies need to be conducted, in 

addition to studies assessing the 

effect of alcohol.”

What the future holds
New technologies, such as three-

dimensional (3D) printing, are gaining 

interest throughout industry. “The 

interest in 3D printing is because of 

potentially personalized medicine, but 

it also offers opportunities in the field 

of controlled-release dosage forms,” 

Karry highlights. “By employing 3D 

printing, rather complex tablet designs 

are possible. Concepts carrying several 

compartments with very specific drug-

release features have already been 

tested successfully. Both technology 

and formulation concepts are still quite 

young in the pharmaceutical field, 

and we need to see in which direction 

we are proceeding. However, new 

opportunities support innovation that 

could lead to a paradigm shift.”

“In addition, there are various 

efforts in personalized medications 

leveraging new technologies or less 

frequent dosing, such as once a week 

therapy, which enhances patient 

adherence even further than current 

once-a-day formulation,” Rajabi-

Siahboomi summarizes. Furthermore, 

he emphasizes the R&D work to 

achieve oral delivery of large-molecule 

drugs, which also has the potential to 

cause a paradigm shift in targeted and 

controlled-release formulations. 
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value chain. Ideally, manufacturers 

should use QbD methods to develop 

feedback loops for passing information 

along, so that, at any point along the 

way, the process is ready for the next 

step (4). This article describes how 

QbD principles and real-time process 

monitoring, via a PAT tool, were used to 

optimize a unit operation used in oral 

solid dosage (OSD) manufacturing. This 

work involved collaboration between 

4Tune Engineering, a consulting firm 

with more than 16 years of experience 

working in pharma and biopharma, 

and Aché Laboratórios Farmacêuticos, 

whose leaders are moving toward 

the complete adoption of Industry 4.0 

principles in manufacturing.

The process involved was made 

up of six unit operations. The final 

operation was a two-step coating 

process that, on its own, accounted for 

half of the total process time and led 

to productivity losses and extended 

working hours. An analysis of historical 

process data revealed which process 

parameters had the greatest impact on 

the duration of the two coating steps in 

that unit operation. 

Identifying key CQAs
A subsequent criticality analysis 

identified which critical quality 

attributes (CQAs) were most 

affected by the coating and its 

process parameters. Performing this 

assessment resulted in an extensive 

knowledge base that allowed the team 

to describe the process and pinpoint 

where quality and productivity would 

overlap. Generating this information, 

in an organized form, was crucial 

to reducing process time without 

compromising product quality 

requirements. The use of small-scale 

models allowed larger ranges to be 

tested so that the optimal applicable 

values could be found without 

disrupting production schedules. 

Use of DoE
Through the application of design 

of experiments (DoE), relationships 

between process parameters, coating 

times, and CQAs were established and 

quantified. In all, 22 DoE experiments 

F or several years now, the pharmaceutical industry has been 

hearing more about Industry 4.0 (1), which allows massive 

amounts of data to be collected, aggregated, and analyzed in real 

time and then used for predictive and other types of modelling. 

Manufacturers in a broad range of industries have embraced Industry 

4.0 concepts and recognized its potential to help them respond 

more nimbly to changes, predict future trends, fix problems without 

stopping production, and trace issues back to root causes (2). 

Industry 4.0 depends on Big Data to produce results and support 

quick decision-making (3,4). If pharmaceutical quality by design 

(QbD) is the methodological basis for developing robust processes, 

Industry 4.0 is the paradigm shift required to introduce innovative 

technology in pharmaceutical manufacturing. Its goal is to support 

decision-making based on the comprehensive information extracted 

from a full exploration of available data.

Manufacturers must go through evolutionary change in order 

to be ready to implement Industry 4.0 within their operations.  In 

considering readiness, senior pharmaceutical company managers 

should ask the following questions:

• What operational issues would be mitigated by taking an 

Industry 4.0 approach to manufacturing?

• How can the move to Industry 4.0 be made most efficiently?

• Does the company have the infrastructure required for 

implementing the tools and technologies needed (e.g., process 

analytical technologies [PAT] and more advanced process control)?

No point in connecting inefficient processes
There is no point in connecting inefficient processes that cannot 

guarantee the required level of product quality. Existing process 

bottlenecks and quality concerns should be addressed before attempting 

to enable existing systems for Industry 4.0. Processes should be built 

with the vision of generating knowledge along each step of the pharma 
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were carried out. Results pointed out 

the prospect of accentuated time 

reduction. By applying an optimization 

methodology, operating conditions 

could be tuned so that product quality 

was within specifications and coating 

time was reduced considerably. 

Finding the design space
To find the design space, the 

multivariate zone in which the 

simultaneous variation of parameters 

will guarantee product quality and 

short coating times, 5000 simulations 

were run with a normally distributed 

variation. The design space and 

optimized runs were tested at 

commercial scale, resulting in an 

approximately 25–51% reduction in the 

coating time required (Figure 1). 

Real-time monitoring via PAT
Ensuring consistent product quality 

throughout the process is crucial, not 

only for process optimization but also 

for routine manufacturing. A real-time 

monitoring system allows any quality 

concerns to be verified or detected 

quickly. To ensure the required 

pharmacokinetics, the OSD form was 

coated with specific functional layers. 

These coats protect the API from being 

released in a low pH environment and 

guarantee the appropriate dissolution 

profile. 

In this way, the CQAs for enteric and 

dissolution profiles were evaluated 

by collecting samples and using 

conventional analytical methods (e.g., 

high-pressure liquid chromatography 

[HPLC]). However, this approach is time 

and resource consuming, and the time 

gap between sampling and generating 

results does not allow quality issues 

to be fixed immediately. To make this 

procedure more agile, a near-infrared 

(NIR) spectrometer probe was installed 

in-line and set to collect spectra 

every 30 seconds during the two-step 

coating process. 

Using the spectra, a real-time 

monitoring program was developed 

 

 

 

 

Figure 1. 

 

 

Figure 2. 

 

Figure 1. Total coating time is reduced in the design space while 
maintaining an in-specification quality profile.

 

 

 

Figure 3 

 

 

Figure 2A. Manual sampling and measurement of an enteric profile. The red dotted line represents the 
10% specification limit. The bottom arrow indicates the process time.  
Figure 2B. First step of the cascading monitoring program: real-time measurement of enteric profile 
by near infra-red (NIR) spectroscopy.  Each dot represents an enteric value predicted from the NIR 
spectra collected in real time during the coating process. Note: The manual sampling (A) and spectra 
collection (B) are not aligned. This is only a visual representation.
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and other new strategies to bring 

about innovation and world-class 

operations in terms of operational 

excellence and quality compliance.
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to ensure that enteric and dissolution 

profiles were within specifications. 

This program uses a cascading 

system for decision-making: first, 

a multivariate model follows the 

enteric profile over time until the 

2% API release threshold is assured 

(Figure 2); then, a combination of 

two multivariate models is used 

to monitor the dissolution profile 

evolution (Figure 3). 

Curve fitting
The dissolution curve model was fitted 

to Higuchi and Logistic (5) as well as 

other equations, while the enteric 

profile was modelled directly from the 

data. If any quality issue arose during 

these phases, the process could be 

stopped immedidately, permitting 

troubleshooting and avoiding resource 

waste until the issue is addressed. 

The real-time monitoring program 

allows for a continuous evaluation 

of the coating steps, ensuring that 

the desired layers of thickness 

(i.e., measurements that result in 

the enteric and dissolution profiles 

being within specifications). No 

sampling, no laboratory equipment 

occupation, and no reagents are 

needed, and there is no time gap for 

the identification of issues in the two 

CQAs being monitored. This approach 

constitutes a clean, fast, and agile 

solution for process automation.

The road ahead 
The collaboration between 4Tune 

Engineering and Aché Laboratórios 

Farmacêuticos showed how an 

Industry 4.0 approach can be used 

to revise, and considerably improve, 

existing commercial operations. The 

bottleneck was found and mitigated, 

and a strategy defined for monitoring 

the CQAs in real time. This project 

is an example of pharma’s first 

steps toward Industry 4.0, with the 

collection and analysis of big data for 

optimization and decision-making. 

These advanced and holistic 

approaches will undoubtedly 

continue to shape the manufacturing 

world in the future. Pharmaceutical 

companies should pursue Industry 4.0 

 

 

 

Figure 3 

 

 

Figure 3A. Manual sampling and measurement of a dissolution profile. The bottom arrow indicates 
the process time. Figure 3B. Second step of the cascading monitoring program. Each line represents 
a dissolution profile predicted from the near infra-red (NIR) spectra collected in real time during the 
coating process. Note: The manual sampling (A) and spectra collection (B) are not aligned. This is only 
a visual representation.
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Additionally, adapted rules on 

handling clinical studies and product 

approvals have been published. 

Most authorities have adopted a 

flexible approach regarding product 

registration; clinical trial rapid 

review, advice, or management; 

audits; extending deadlines where 

needed; readability user tests; and 

so on. All of the changes being made 

by regulatory authorities could 

accelerate solution development for 

a COVID-19 treatment or help reduce 

the risk of the infection spreading.

Munnik (Iperion): In the current 

pandemic situation, industry is 

facing a reality that most people are 

working remotely or from home. 

Regulators, on the European level, 

did share information that systems 

are running; however, it is also 

believed that the current situation 

demonstrates the need for more 

transparency within industry. How 

can real-life information about 

the availability of medicines be 

provided? In case one country faces 

problems with medicines (or medical 

devices), how can the industry and 

regulators track products that are 

registered on a European level and 

those that are available for supply 

from another country? The same 

could apply on an even smaller 

scale, with information of availability 

between regions and/or hospitals. 

The current process of checking 

availability of medicines involves 

the appointment of a single contact 

to collect information by sending 

out spreadsheets, which need to be 

filtered and completed (1).  

With regards to potential 

treatments, a large number of 

activities are ongoing to stimulate 

the development of vaccines and 

treatments. For pharmacovigilance 

purposes, at the level of adverse 

event reporting, new terms for 

COVID-19 were added to the 

MedDRA [Medical Dictionary for 

Regulatory Activities] (2).

Mansell (Owen Mumford): 

There has been discussion by 

regulatory authorities on the fast-

tracking of particular products that 

N umerous industries around the world have been significantly 

impacted by the current global COVID-19 pandemic and have 

been required to adapt in order to ensure continued commercial 

success. The bio/pharma sector is an industry that has probably 

been most affected by the pandemic, not only is there an 

expectation for bio/pharma companies to step up and develop 

appropriate treatments quickly, resulting in regulatory flexibility and 

unprecedented collaborations, but there have also been concerns 

around supply chain security.

Focusing on how regulatory authorities have reacted to the 

COVID-19 pandemic within the bio/pharma sector and the potential 

ramification of actions taken in a crisis situation for the long-term, 

Pharmaceutical Technology Europe sat down with a roundtable of 

experts to get an in-depth view of current regulatory enforcement 

trends. These experts include Gabriela Marton, regulatory affairs 

director at Arriello; Remco Munnik, associate director at Iperion; 

Darren Mansell, regulatory affairs manager, Owen Mumford 

Pharmaceutical Services; and Denis Gross, vice-president delivery at 

ProductLife Group.

Adapting to a pandemic
PTE: In light of the current climate (COVID-19 pandemic), what 

changes have regulatory authorities been making to accommodate 

for industry disruption and/or to accelerate any potential treatment 

development?

Marton (Arriello): Regulatory authorities around the world 

started adapting to the COVID-19 pandemic and adjusting ways of 

working by primarily changing submission conditions. For example, 

many authorities, which usually require physical submission of 

documents or parts of documents, have now made submission 

available by electronic means. It is hoped that these solutions 

(electronic submission) will be continued in the future.

Felicity Thomas

Learning Regulatory 
Lessons in Times of a Crisis
There is much to learn from the COVID-19 pandemic, but future success  
may hinge upon the capacity for regulatory bodies to harmonize approaches.
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could be used to diagnose or treat 

the COVID-19 virus. In addition to 

accelerated pathways, regulatory 

authorities have been accepting 

scans of documents instead of 

‘original’ paper documents where 

notarization and legalization services 

are currently unavailable. 

However, there have been 

negative impacts too, where 

regulatory authorities are either 

currently short-staffed or prioritizing 

emergency products, meaning non-

emergency products are currently 

‘de-prioritized’.

Gross (ProductLife): Regulators in 

the United States and the European 

Union, as well as other major 

authorities, have been focused on 

streamlining clinical research for 

potential medical solutions against 

COVID-19 by prioritizing resources 

on these activities. Agencies have 

prioritized protocol consultations, 

shortened the timelines for 

clinical trial application review and 

approvals, and there is some focus on 

implementing fast-track and priority 

review processes for the evaluation of 

marketing authorization applications.

Global efforts
PTE: Have the approaches been 

vastly different around the world 

(Europe versus US versus rest of 

the world)? Or is there general 

harmonization?

Gross (ProductLife): Members 

of the European Medicines Agency 

(EMA) have written a paper asking 

for a worldwide coalition to 

concentrate the efforts on the set 

up of adequate clinical trials to treat 

COVID-19. They have listed seven 

points for consideration to achieve 

streamlined efforts, which, broadly 

speaking, call for cooperation 

between all stakeholders—agencies, 

the research community, ethics 

committees, the development of 

infrastructure to support clinical 

trials, and efforts by patient 

organizations to encourage clinical 

trial coordination.

Marton (Arriello): Authorities that 

have more experience in evaluation 

of data adapted quickly, while other 

authorities, such as those in the 

Commonwealth of Independent 

States area, stopped all activities for 

a period of time or adapted along the 

way. The Medicines and Healthcare 

products Regulatory Agency (MHRA) 

and EMA are good examples, and 

they were immediately followed by 

other EU authorities. 

The challenge was perhaps greater 

for authorities in the eastern EU 

where they needed to adopt reduced 

contact rules and make it possible 

for marketing authorization holders 

(MAH) to approach authorities by 

virtual means. 

The US Food and Drug 

Administration (FDA) started 

signalling what was happening in the 

world before the pandemic reached 

the US and coming up with changes 

and solutions slightly more openly 

than EU authorities, but overall, 

more experienced authorities around 

the world [have been] harmonized 

in their approach to the pandemic 

situation.

An opportunity to prepare
PTE: How might the approaches 

being taken at the moment (whether 

different or more harmonized) 

impact regulation of the global 

pharma industry in the future?

Mansell (Owen Mumford): There 

has been discussion of more ‘fast 

track’ options for devices that need 

rapid movement to market in the 

future. There could also be more 

allowance for electronic regulatory 

dossiers rather than the old-

fashioned paper copies containing 

legalized documents, as a result of 

the acceptance of digital documents 

during the COVID-19 pandemic.

Munnik (Iperion): It is my opinion 

that the current situation should be 

used as an opportunity to prepare 

for the future. As a network, both 

industry and regulators need to 

have current information on which 

products are registered and available 

on a global level. This requirement 

is true for products that are new 

developments (new treatments), 

and those that are already existing 

medicines, which are critical in 

treatment and/or new clinical 

trials to test medicines for new 

indications.

Marton (Arriello): At the 

moment, as the pandemic is not yet 

over, it is hoped that some changes 

will be maintained in the future, 

but it’s hard to predict if most of 

the measures will be maintained 

or if the industry will encourage 

authorities to maintain some of the 

new measures and embrace the 

changes.

From the perspective of a 

regulatory affairs and quality 

professional, I would say that some 

of the rules, relaxations, or changes 

in communication adopted during 

this period are welcome and have 

accelerated processes. In some 

cases, especially those related to 

products proven to have a clinical 

effect on the virus or on associated 

symptoms of the virus, it was 

demonstrated that collaboration 

between professionals and 

authorities can be very effective.

Whereas, I recognize that the 

pharma industry needs to remain 

very strictly regulated and legislation 

needs to fit the times that we live in 

when the necessity is to have safe, 

high quality, and efficacious medical 

products on the market.

In conclusion, I’m hoping that 

both regulatory authorities and 

the industry will learn from this 

pandemic. 

Gross (ProductLife): There is 

already some cooperation between 

the US and Europe, especially in the 

regulatory development process 

and in the evaluation process, so it’s 

possible the current situation could 

reinforce those efforts and lead to 

some further joint assessments for 

clinical trial protocols and marketing 

authorization reviews. However, 

there are many issues that would 

have to be overcome, including the 

regulatory burden, competition 

between agencies and countries, 

as well as economic and political 

considerations.
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regulatory status on new clinical 

trials, as well as existing products 

and their availability, is available. 

I do hope that everyone realises 

the importance of having one 

(preferably) global set of regulatory 

data that can be used in crisis 

situations. 

It is currently unknown as to how 

long the impact of COVID-19 will last. 

In my opinion, it is better to start 

assessing regulatory approaches to 

pandemic and crisis situations as 

soon as possible to make systems 

future proof.

Gross (ProductLife): It is 

certainly the hope that lessons 

will be learned, but success will 

require harmonization between 

countries, which is a political issue, 

and extends beyond the oversight 

of health products. It is possible 

regulatory harmonization could start 

with alignment on certain activities, 

for example, France and Germany 

are collaborating on a proposal for 

a recovery fund for regions and 

sectors hardest hit by the pandemic, 

but this still requires agreement from 

other European countries. 

One challenge that could 

undermine clinical research into 

COVID-19 vaccines and therapies 

particularly is the proliferation of 

isolated, poorly controlled clinical 

trials that create a strain on 

patient resources. To combat this 

issue there is a need for greater 

coordination across agencies, as well 

as private and public stakeholders, 

to concentrate their efforts on 

setting up conclusive, well-designed 

clinical trials to avoid these patient 

shortages.
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Potential ramifications
PTE: Are there any potential legal 

ramifications that could arise from 

the current regulatory approaches?

Gross (ProductLife): There 

is likely to be a push to relocate 

manufacturing of certain strategic 

products—such as vaccines, active 

substances, and finished products, 

in addition to medical equipment—

to Europe, rather than China and 

India where most manufacturing 

currently takes place. There may 

also be a crackdown on investigator-

initiated trials and more control over 

the design of clinical trials to avoid 

resource shortages, although this 

could be difficult to enforce.

Marton (Arriello): If the question 

implies potential new legislation 

being introduced in areas not 

regulated until now, I would say 

probably not, but I think that 

changes resulting from COVID-19 

will enrich current legislation in 

the EU or US. I believe that the 

pandemic has made both authorities 

and industry players see that 

it is possible to speed up some 

processes by slightly changing the 

approach, as in the case of clinical 

trials, and that access to medicine 

can be improved.

Munnik (Iperion): I would 

assume that on regional level, 

more guidance will be made 

available with regards to working in 

pandemic situations, which included 

better tracking on availability and 

shortages of medicinal products.

Impact on  
existing regulations 
PTE: Have any existing regulations 

been affected by the pandemic?

Mansell (Owen Mumford): The 

EU’s Medical Device Regulation 

(MDR) has been delayed by 12 

months to May 2021, as a direct 

result of the COVID-19 pandemic (3).

Gross (ProductLife): The most 

obvious one is the MDR, which has 

been delayed by a year due to the 

impact of the pandemic. Beyond 

that, the fact that agency staff can’t 

work together will have an impact on 

the development of new guidance 

documents.

Marton (Arriello): Many rules set 

by regulators have been affected by 

the pandemic because of contact 

restrictions and because treating 

COVID-19 infected people was 

every government’s priority. Setting 

regulations was affected, as legal 

work started before the pandemic 

was postponed. Instead the focus is 

on adopting measurements to help 

the population and industry during 

the COVID-19 pandemic. Probably, 

during this month, the issues that 

were raised before the pandemic 

happened will start to once again 

become the topic of discussion. 

Learning lessons
PTE: Do you believe EMA (and other 

regulatory authorities) will reassess 

their approach to ‘health crises’ 

as a result of lessons learned from 

COVID-19?

Marton (Arriello): The COVID-19 

pandemic has definitely been a 

lesson of sorts. How much will be 

learned remains to be seen, as 

measures that were introduced 

in a period of change need to be 

endorsed by both authorities and 

industry.

There is no doubt that crisis 

management, as well as business 

continuity planning, will be different 

as a result of the pandemic, and both 

authorities and industry will have 

to consider these changes. Plans to 

support continuity for employees 

working from home or from adapted 

working places will trigger the need 

for change. 

Furthermore, there has been an 

immediate response needed in light 

of COVID-19, with regards to supply, 

advice, and approval. Everyone—

government, authorities, and 

industry—must be better prepared 

to take action in the instance of a 

future crisis.   

Munnik (Iperion): Undoubtedly 

regulatory authorities should be 

learning lessons from the current 

pandemic! There should be 

efforts made to ensure the latest 



Pharmaceutical Technology Europe JULY 2020    27

C
al

eb
Fo

st
er

 -
 S

to
ck

.a
do

be
.c

om

Madia continues, saying that 

“biosimilars do not benefit from the 

same patent protection as novel 

biologics so there is typically more 

pressure on prices immediately after 

approval.”

Assessing the assay
Another question to consider is 

what are the most effective assays 

currently used to test for biosimilar 

product quality? When assessing a 

biosimilar, Shakespeare explains, it 

is critical to take what he calls an 

orthogonal approach to looking at 

antibody fragment (Fab) binding and 

fragment crystallization (Fc) binding 

using a variety of techniques. 

“In Fc functional assays, for 

example, antibody-dependent cellular 

cytotoxicity (ADCC) can be addressed 

in numerous ways using peripheral 

blood mononuclear cells (PBMCs) 

or natural killer (NK) cells isolated 

from blood. Meanwhile, reporter 

gene assays can be validated for 

submission to the regulators. The 

sensitivity of each of these methods 

provides key information on the quality 

of the product at different stages of 

development,” Shakespeare notes.

He adds that there is an array 

of methods, from enzyme-linked 

immunosorbent assay (ELISA) and 

flow cytometry to surface plasmon 

resonance (SPR), that can be used to 

determine Fab binding.

Another example of an orthogonal 

approach is the use of size exclusion 

and ion exchange analytical methods, 

which can show differences in 

aggregation/fragmentation and 

charge profile, respectively. These 

attributes can be important when 

assessing the stability and safety of a 

biosimilar, Shakespeare says.

Understanding the innovator 

biologic is also critical to 

understanding the CQAs of the 

biosimilar product, Shakespeare also 

notes. Understanding the innovator 

CQAs allows the biosimilar developer 

to determine the quality target 

product profile (QTPP) design space. 

Design-of-experiment software 

(e.g., Umetrics software, Sartorius) 

D etermining product quality is a critical measure of a proposed 

biosimilar product. Appropriate analytical methods are needed 

to assess quality as well as for applying quality control (QC). One of 

the key challenges in developing or selecting an assay to determine 

biosimilar product quality is determining which critical quality 

attributes (CQAs) are the most important for a given stage of the drug 

development lifecycle, notes Stephen Shakespeare, product manager, 

Sartorius. 

“For example, a binding assay may be more relevant during clone 

selection than a mechanism-of-action-bioassay, which would be more 

suited for the final stages of development,” Shakespeare says.  

Titer is another critical process parameter, and to ensure final 

product quality, it is necessary to measure the product concentration 

throughout a bioreactor run, adds Laura Madia, sales and marketing 

manager at IDEX Health & Science.

Another point of consideration is the kind of information that is 

required from the assay. “Is it selective and specific for the product? 

Does it address the CQAs that have been identified from analysis of 

the innovator?” says Shakespeare, who points out that the use of 

orthogonal methods provides a host of information on the product 

that is critical for ensuring the quality.

“There are a number of challenges facing biopharma production, 

and their impact (overall production, development timelines, cost, 

etc.) can be more significant for companies developing biosimilars,” 

includes Madia. “One challenge in particular is the drive for improving 

process efficiencies. Biosimilars are considered to be cost-effective 

alternatives to expensive biologics. There is a significant pressure 

placed on reducing production costs through improved manufacturing 

processes to improve yields without introducing product variation that 

might require additional processing or testing.”

The tradeoffs between time and cost are particularly important 

when developing biosimilars given the limited development time, 

Feliza Mirasol

Analytical Assays 
Determine Biosimilar 
Product Quality
Appropriate analytical assays are needed to determine and 
ensure that biosimilar critical quality parameters are on track.
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enables biomanufacturers to monitor 

the production process and track 

whether certain biosimilar CQAs are 

drifting, allowing them to respond 

accordingly.

“Being able to monitor different 

aspects of a biosimilar production 

in real-time, such as binding and 

function, enables you to control 

CQAs and minimize any potential 

downstream issues with delivering 

consistent quality product,” 

Shakespeare states. 

There are situations where 

a process depends on a quick 

measurement to move forward, 

Madia remarks. “Measuring titer 

is not considered simple nor 

quick. Titer is often run on a high-

performance liquid chromatography 

(HPLC) in the QC lab due to the high 

level of skill required for method 

development and day-to-day 

operation. It is not uncommon for 

upstream process development or 

manufacturing teams to wait 24 

hours or longer to see the results of 

a HPLC titer analysis because they 

had to send it to a separate lab,” 

Madia explains. As a result, titer is 

often underutilized or batched for 

retrospective insights, rather than 

using titer for real-time decision 

making, Madia points out.

Innovations in 
analytical techniques
Since the manufacture of the first 

biosimilars, there have been many 

innovations in analytical techniques 

and practices. In recent years, for 

example, high throughput (HTP) flow 

cytometers (e.g., iQue screener, 

Sartorius) have enhanced the speed 

with which data can be generated, 

Shakespeare highlights. HTP flow 

cytometry, coupled with live cell 

imaging (e.g., Incucyte, Sartorius), 

enhances the breadth of information 

that is collected and allows for more 

informed decisions to be made faster, 

he explains. 

Other recent analytical innovations 

include capillary electrophoresis 

techniques, which have replaced 

slab gel techniques, resulting in 

assays that have high resolution, 

are highly reproducible, and are 

applicable to a wide range of protein 

molecules—not just immunoglobulins 

and biosimilars. “The use of capillary 

isoelectric focusing (cIEF) and capillary 

electrophoresis sodium dodecyl 

sulfate (CE–SDS) techniques are now 

almost universally applied for CQA 

determination, stability studies, and 

lot release testing,” Shakespeare says.

Manufacturers, meanwhile, are 

continuing to implement liquid 

chromatography–mass spectrometry 

(LC–MS) techniques for investigating 

glycan structure, verifying 

sequences, analyzing intact mass, 

and analyzing post-translational 

modifications of the innovator and of 

biosimilar candidates, Shakespeare 

adds. “By introducing simple and 

affordable kits, manufacturers are 

getting greater instrument resolution, 

improvements in software processing 

and databases, and fast sample 

preparations,” he explains.

“In a similar vein, the ongoing 

reduction in particle size to < 3 µm 

in ultra-high-performance liquid 

chromatography (UHPLC) columns 

continues to enable reduced run 

times and higher throughput while 

maintaining peak resolution,” 

Shakespeare also adds. 

Having an innovative new product 

that measures titer on demand 

is also a beneficial advancement, 

Madia adds. Drawing on experiences 

with the Tridex Analyzer (IDEX), 

Madia highlights how innovative 

technology can enable development 

and facilitate experimentation by 

providing trend data quickly and 

easily. With the trend data, it may be 

possible to determine product loss 

during the evaluation of filtration 

options or to monitor breakthrough 

with a new piece of equipment. 

“Ultimately, a full analysis will be 

required as part of the product 

acceptance, but by eliminating 

options early, it is only necessary to 

run a full analytical evaluation on the 

strongest candidates,” Madia says.

Minimizing risk
The most common application for 

antibody titer is in determining 

concentration in the bioreactor tank 

at the end of a cell culture run, Madia 

emphasizes. Once a process moves 

to production, current analytical 

tools are too large or complex to be 

co-located near the tank or in the 

manufacturing suite, she explains. 

“During the crucial transition from 

upstream to downstream purification, 

manufacturing teams require the 

final titer data in order to load the 

purification columns. Once the tank 

is emptied and the filtration step is 

complete, production stops. Product 

is put in a holding tank while the 

team waits for results. Eliminating 

downtime while waiting for titer could 

shave hours or days and can also 

reduce the risk of moving product 

between areas. Using real-time titer 

to streamline this transition can make 

a real impact at manufacturing scale,” 

Madia says.

Regulatory aspects
In May 2019, FDA proposed a draft 

guidance for the development of 

biosimilars (1) in which it outlines 

comparative analytical studies for 

determining quality criteria. The 

guidance itself recommends using 

orthogonal techniques and not 

relying on one analytical method 

when analyzing biosimilars, notes 

Shakespeare. 

“For example, consider analyzing 

the charge profile of a sample using 

ion exchange on a UHPLC as well as by 

using cIEF on a capillary electrophoresis 

instrument. Both techniques will 

show the difference in charge profiles 

between the innovator and biosimilar, 

but when a manufacturer is gathering 

evidence of the biosimilarity of their 

molecule compared to the innovator, 

there is strength in using multiple 

techniques that incorporate different 

instruments,” Shakespeare says.

Contin. on page 32

There have been many 
innovations in analytical 
techniques and practices.
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Batch variation. Additionally, 

each dose of a cell therapy product 

is a single batch and is derived 

from a different source. Although 

the cell type will be the same for 

a given therapeutic approach, 

the cells from different patients 

will still behave differently when 

cultured. Source material will 

contain a variety of cell types with 

varying growth and differential 

capacity. Therefore, the duration of 

cell expansion and the overall cell 

product manufacturing timeframe 

for each batch may vary.  

Scale out. The scale-up 

of autologous cell therapy 

manufacturing does not result in 

the use of larger equipment, but 

rather, the increased handling of 

small, laboratory scale equipment.  

Therefore, to increase the 

manufacturing capacity of the cell 

therapy facility, the facility and 

operations require “scale out,” 

which requires the introduction of 

additional stations and/or suites to 

support cell therapy manufacturing 

for an increased number of patients.  

Facility design
Cell therapy processing involves 

multiple operation and process steps 

that can be performed in different 

room classifications, based on the 

open versus closed process steps 

being performed. The primary 

operations may include:

• Receipt, inspection/verification of 

patient cells (not classified)

• Kitting of supplies for each stations 

(controlled not classified [CNC] 

transfer to ISO 8/Grade C)

• Liquid nitrogen (LN2) freezing (CNC) 

• Isolation/separation of cells (ISO 8/

Grade C)

• Solution preparation (ISO 8/Grade C 

with local protection)

• Thawing, cell wash, and media 

addition (ISO 8/Grade C)

• Antibody and viral vector 

preparation (ISO 7/Grade B with 

an ISO 5/Grade A biosafety 

cabinet [BSC])

• Expansion, including antibody and 

viral vector addition (ISO 8/Grade C)

A lthough only a few cell-therapy treatments have regulatory 

approval, recent years have seen a sharp increase in the 

number of treatments in development, many are now moving 

rapidly from late clinical stage to commercialization. Most 

approved autologous (i.e., patient-specific) cell therapies are being 

produced for small numbers of patients in laboratory facilities. To 

support the accelerating commercialization of autologous cell-

therapy products and to provide wider access to these innovative 

treatments globally, cell-therapy manufacturers are increasingly 

scaling out production.  

Operational challenges 
There are various operational challenges that production facilities 

face. The following sections discuss how these challenges are being 

addressed in a rapidly evolving environment.

Sterile processing. The manufacture of cell therapy products must 

address the requirements for sterile processing. Cell therapy products 

are administered to patients via a leukapheresis process, and 

products are not sterile filtered or terminally sterilized prior to filling. 

Process operations and room classification, therefore, must take into 

consideration the requirement for sterile processing, with process 

operations driving the room classification.

Product testing. Numerous in-process and final-product release 

methods must be applied to cell therapy products to verify that the 

process can produce the products within the desired critical quality 

attributes. Many cell therapy products are fragile preparations that 

must be shipped and applied to a patient rapidly.  

This time pressure means that standard product release testing 

procedures are not feasible. In particular, sterility testing often cannot 

be completed before patient treatment. This unique challenge in cell-

therapy manufacturing requires tighter environmental and handling 

controls to greatly reduce the risk of sterility failure.

Francesca McBride
is director of Regulatory 

Compliance at Jacobs, 

Francesca.McBride@ 

Jacobs.com. 

Overcoming 
Operational and 
Regulatory Challenges  
in Autologous  
Cell-Therapy Facilities
Manufacturers must address scale-out challenges for commercial manufacturing.
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• Harvest (ISO 8/Grade C)

• Filling and LN2 freezing (ISO 8/Grade 

C if functionally closed or ISO 7/

Grade B with an ISO 5/Grade A BSC)

• Preparation for shipment to patient 

(not classified).

Support operations include quality 

control/quality assurance (QC/QA) 

laboratories, warehousing, and 

utilities generation/supply. 

An additional challenge facing cell 

therapy facility operators is the fact 

that key process equipment used for 

cell therapy operations, such as cell 

washer, cell counter, cell separation, 

cell selection, and controlled rate 

freezing, is not standard equipment 

typically used in the production of 

therapeutics and vaccines. 

This equipment is new to the 

good manufacturing practice (GMP) 

manufacturing environment and 

will require a robust validation 

and generation of procedures for 

operation and control. Additionally, 

this equipment is new to the 

regulatory agencies and may result 

in a more detailed review to confirm 

the use in cell processing. Primarily, 

cell therapy equipment is benchtop 

design with an internal process 

control system for operation, and 

connections and transfers between 

the process equipment and steps 

are manual.  

Additionally, the design and layout 

of early-phase clinical autologous 

manufacturing facilities is different 

from late-phase clinical and 

commercial manufacturing facilities. 

The production of clinical cell therapy 

product is typically done in a single 

lab limited to one or two biosafety 

cabinets that allow for simultaneous 

production of two patient products 

at a time (one in each biosafety 

cabinet). All open manipulations are 

performed in the biosafety cabinet, 

and the products may be expanded in 

a common incubator, providing that 

each patient product is located on a 

separate shelf.

The production of autologous 

product in a launch or commercial 

manufacturing facility setting 

has expanded to large ballroom/

single room design process suites 

with more than six stations for cell 

expansion. All process operations are 

functionally closed, with limited to no 

use of biosafety cabinets. Expansion 

may occur in either incubators, 

with each patient product located 

on a separate shelf, or in rocker 

bioreactors, with each dedicated 

to a single patient. All connections 

made to the rocker bioreactors are 

through sterile tube-welding aseptic 

connections, enabling the ISO 8/

Grade C room classification. Separate 

process suites are provided for 

isolation, cell expansion/harvest, for 

antibody and viral vector preparation, 

and for filling. If the process if fully 

closed, filling may be performed in 

the expansion/harvest suite. 

There is a need for a greater 

focus on the ballroom design to 

mitigate the risk of mix-up and 

contamination. A full evaluation of 

the flow of apheresis, in-process and 

final product, samples, solutions, raw 

materials/consumables, and waste 

should be performed.  

In general, there is limited to no 

flow of process equipment, nor the 

provision of an equipment wash area 

because single-use process systems 

are primarily used that are received 

pre-sterilized. Regulatory preference 

is for the flows in and flows out 

operations of the process suites to be 

unidirectional. Therefore, airlocks for 

material in and out and personnel in 

and out should be provided. Dynamic 

pass-throughs may be provided for 

the transfer of in-process product, 

final product, and samples.

The need to define a biosafety 

boundary is driven by the use of 

viral vectors and, as appropriate, 

the processing of human cells. The 

classification of the viral vector, 

the process operations performed, 

and the rooms where the handling 

of the viral vector occurs must 

be considered to determine if the 

processing requirements must be 

good large scale practice (GLSP) or 

biosafety level  (BSL) 1, 2, or 3. 

Handling of BSL 2 or higher 

viruses requires provision for waste 

decontamination. BSL2 allows for 

the transfer of contained waste to 

external facilities either on-site or off-

site for waste decontamination. BSL3 

requires waste treatment prior to 

exiting the biosafety boundary.

Typically, viral vectors are 

purchased from contract 

manufacturing organizations and, 

therefore, only require limited 

processing prior to addition. In 

general, viral vector processing in 

the cell therapy facility is limited to 

thawing, transfer to syringe/addition 

device, and addition to the cells 

during expansion. 

Due to the high demand for 

viral vectors, cell therapy facilities 

are considering that they be 

manufactured in-house, which 

raises the need to provide separate 

suites with the appropriate biosafety 

classification and design controls. 

Dynamic pass-throughs may be 

provided to enable transfer of the 

prepared viral vectors into the cell 

processing suite.

Media and buffers required for 

cell therapy manufacturing may be 

purchased preformulated or prepared 

within the facility. A common solution 

preparation area may support 

multiple cell therapy processing 

suites. Single-use systems are 

commonly used for the preparation of 

media and buffer solutions. The bags 

of media and buffers are transferred 

into the process suites for addition to 

the product during processing.

Kitting areas are provided for 

the preparation of materials and 

consumables as they transition from 

the warehouse to each process suite. 

A common practice is to prepare 

a single kit for each station in the 

process suites. In relation to kitting, 

best practices in these facilities 

involve provision for:

• A common staging area in a CNC-

classified area adjacent to the 

kitting area for the transfer of 

supplies from the warehouse and 

A focus on design is 
needed to mitigate the 
risk of contamination.
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cross-contamination, use of closed 

processing to support classification 

of the process suite as ISO 8/Grade C, 

in-process testing, staging of materials 

within each station, and unidirectional 

flows in and out of the suites.  

QC laboratory space is located on 

the second floor of the facility. All 

waste is placed in closed containers 

and is transferred out of each suite 

via separate waste airlocks to 

the waste holding area. Waste is 

transferred offsite for treatment. 

Separate rooms are provided for 

in-process product freezing and 

final product freezing, all in liquid 

nitrogen freezers. 

Regulatory challenges
Because autologous cell therapy 

manufacturing facilities are 

new and differ from the more 

traditional monoclonal antibody 

(mAb) therapeutics and vaccine 

manufacturing facilities, cell therapy 

facility operators need to give 

consideration to a presentation to the 

regulatory agency during the early 

phase of the design process.  

Typically, presentations to the 

United States Food and Drug 

Administration (FDA) for a Type 

C meeting involves submitting a 

written report that fully describes 

the products, operations, and 

facility and defines key questions 

that the manufacturer requires 

regulatory feedback on as part of 

their review and facility drawings. 

removal of external wrappings 

and initial sanitization of materials

• Provision of multiple dynamic 

pass throughs for the transfer 

of supplies from staging into the 

classified kitting area 

• Classification of the kitting area 

the same as the process suites to 

which the supplies are transferred

• Classified kitting area for the final 

sanitization and placement of 

supplies into individual containers 

that can be sealed and staged for 

transfer to the process suite. 

Provision of a common kitting 

area minimizes the sanitization 

procedures that would need to 

be performed in the airlock for 

transition of the supplies into the 

process suite, because only a final, 

overall sanitization of the external kit 

container needs to be performed in 

the airlock.  

Case study
As an example, a client’s US-based 

autologous manufacturing facility 

provides space to produce both 

late-stage clinical and commercial 

cell therapy products. The facility 

is a multiproduct cell therapy 

facility with initial focus on chimeric 

antigen receptor T-cell (CAR-T) 

manufacturing.  

All open batch manipulations 

occur within BSCs located in ISO 7/

Grade B rooms, and all processes 

utilize sterile, single-use equipment. 

All other processing occurs in ISO 8/

Grade C cleanrooms. The primary 

manufacturing process operations 

consist of isolation and freezing, 

thaw, initiation and transduction, 

expansion, harvest, and freezing. 

Support operations include materials 

receipt, solution preparation, kitting, 

apheresis receipt, product shipping, 

and QC testing.

The facility has five, independent cell 

process suites; all are accessed from 

a common CNC corridor.  Each suite 

has unidirectional, in-and-out airlocks 

for materials and personnel. Process 

support suites within three of the cell 

therapy suites support the preparation 

of antibody and viral vectors. 

Viral vector preparation 

is limited to thaw and open 

transfer to appropriate devices 

for transduction/addition to cell 

expansion. Dynamic pass-throughs 

are provided for the transfer of the 

antibody and viral vector into the 

cell therapy suite. 

Multiple stations for different 

operations within the cell therapy 

suite include six for initiation, 10 for 

expansion, and three for harvest. At 

the completion of harvest, if the cell 

count is appropriate, patient product 

is filled into bags via closed addition 

and transferred for freezing.

The design of each process suite 

took into consideration the need` 

for required segregation at each 

station to prevent risk of mix-ups, 

utilization of closed processing to 

prevent product contamination and 

A peer-reviewed article, “Qualification of a Swab-Sam-

pling Procedure for Cleaning Validation,” has been pub-

lished in the July 2020 issue of Pharmaceutical Technol-

ogy North America and is available on PharmTech.com:

The authors present a simple way to qualify a swab-

sampling procedure for its ability to recover residues 

of a small-molecule API from cleaned equipment 

surfaces. Spiking studies were specifically designed 

to assess the impact of sampling parameter variability 

on swab recoveries. The qualification characteristics 

included accuracy, precision, linearity, and robustness. 

An eight-run Plackett-Burman design was used to 

assess the procedure’s robustness. Recovery factors 

for correcting analytical results, taking into account 

recovery variability, were estimated from the data. The 

average and individual recoveries for each spiked level 

were greater than 70%, and the percentage relative 

standard deviations for overall precision at each 

spiked level were <20%. The method was found to be 

robust because none of the factors examined had a 

statistically significant effect on swab recovery. Results 

demonstrated that the swab-sampling procedure is 

suitable for use in cleaning validation.

Authors
Mohammad Ovais,  Queck Hen Huey, Masida-hyu Nga-
dinan, and Theventharan A. Shamungam.

Editor’s Note: Swab-Sampling Procedure for Cleaning Validation
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The Type C meeting can provide 

strong confidence that the design 

is acceptable or identify what risks 

or changes should be considered. 

Key aspects that have been defined 

by FDA in Type C meetings for both 

clinical and commercial manufacturing 

cell therapy facilities include:

• Preference for unidirectional flows 

through the facility

• Segregation of viral vector 

preparation from other operations

• Separate areas for processing/

in-process testing from QC 

laboratory testing

• Consideration for the risk of 

product quality from multiple 

patient stations in a common 

room.

Within FDA, manufacturing of 

cellular therapies is reviewed in the 

Division of Cell and Gene Therapies 

in the Office of Cellular, Tissue, and 

Gene Therapies, and there are two 

separate product review branches, 

one for cell therapies and one for 

gene therapies.

Within the structure of the 

European Medicines Agency (EMA), 

the Committee for Advanced 

Therapies (CAT) plays a central role in 

the scientific assessment of advanced 

therapy medicines. It provides the 

expertise that is needed to evaluate 

advanced therapy medicines.

Additionally, the international 

regulatory requirements that apply 

to the manufacture of cell therapy 

products include guidance from 

FDA (1–4), EMA (5), and the National 

Institutes of Health (6). 

Staying ahead of operational 
and regulatory challenges 
The operational and regulatory 

challenges facing cell therapy 

operators are numerous and 

complex. These include the need 

for sterile processing and for cell 

therapy products to be shipped and 

applied rapidly. Adding a layer of 

complexity is the fact that testing 

often cannot be completed before 

patient treatment, which requires 

tighter environmental and handling 

controls. Also, as equipment is 

new to the GMP manufacturing 

environment, it requires validation 

and regulatory review, while from a 

design perspective there is a need 

for a greater focus on the ballroom 

design to mitigate the risk of mix-up 

and contamination.

From a regulatory perspective, 

cell therapy manufacturers should 

present to the relevant regulatory 

agency during the early phase of 

the design process. This proactive 

engagement will ensure that the 

manufacturer will receive a detailed 

review from regulators and that 

all key issues are addressed. In 

turn, this review provides strong 

assurances that the design is 

acceptable or can identify risks 

or what changes should be 

considered.
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Meanwhile, BioAgilytix, a bioanalytical 

lab service provider, encourages 

biosimilar developers to engage with 

their chemistry, manufacturing, and 

controls (CMC) team because it is 

important to discuss the analytical 

characterization of both the biosimilar 

and innovator biologic and note any 

observed differences. The company 

has pointed out that differences 

observed in an anti-drug antibody 

(ADA) assay, for example, “may 

reflect previously undiscovered 

analytical differences between the 

biosimilar and the originator” (2). It is 

advisable that a discussion be held 

with regulatory authorities if there are 

unexplained differences between the 

biosimilar and the innovator biologic, 

and that these discussions occur prior 

to moving on to the next stage of 

biosimilar drug development. 

BioAgilytix supports a single assay 

approach, such as an ADA assay or 

antigenic assay, to support biosimilar 

development. When developing an 

ADA assay, the company advises 

building it in a systematic, stepwise 

manner. This will support the 

build-up of knowledge needed to 

instil confidence in the assay’s ability 

to detect antibodies against the 

biosimilar and the innovator biologic. 

To that end, the focus should be 

on reducing the risk for potential 

variability and developing a meaningful 

interpretation of data derived from the 

assay (2).

If applying a single assay approach, 

BioAgilytix recommends using 

biosimilar-based reagents for both 

capture and detection in the assay. 

This should include an evaluation and 

comparison of specific parameters 

(e.g., antigenic equivalence) involving 

both an unlabelled biosimilar and 

an unlabelled originator biologic. 

The company has stated that the 

“[u]se of biosimilar-based capture/

detection reagents ensures that 

antibodies against the biosimilar are 

reliably detected and limits residual 

uncertainty that the biosimilar is not 

equally or less immunogenic than the 

originator” (2).
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 Under free movement rules, 

European Economic Area (EEA) 

nationals working in the UK and 

UK nationals working in the EEA 

must be treated in the same way 

as citizens of that country (2). From 

1 January 2021 the free movement 

rules will change.

 In the UK, EEA nationals will need 

to hold an appropriate immigration 

status that enables them to work 

in the UK. EEA nationals, resident 

in the UK before 1 January 2021, 

will be able to apply under the EU 

Settlement Scheme (3), but those 

arriving in the UK from that date 

will need to apply for status that 

permits them to work. Most people 

coming to the UK for work will need 

an employer to sponsor their visa 

application, although this will only 

be possible where the role is skilled 

to level 3 or above on the UK’s 

Regulated Qualifications Framework 

(approximately A-Level) (4). This 

won’t be so much of an issue 

for EEA nationals coming to fill 

research, development, technical, 

and managerial roles in the sector, 

but for roles which are classified 

as lower skilled there are likely to 

be few if any options. UK nationals 

who want to work in an EEA country 

will need to satisfy the immigration 

requirements of that particular 

country in the same way that 

someone from outside of the EEA 

currently does.

 In addition to the administrative 

hurdles employers and EEA 

nationals will need to overcome, 

sponsorship and visa applications 

come at a cost, with fees for UK 

immigration applications and 

employer sponsorship running into 

thousands of pounds.

 Another issue will be that 

business trips by EEA nationals 

coming to the UK and UK nationals 

travelling to EEA countries will 

be governed by the respective 

immigration rules for visitors. In the 

UK, this means that some business 

activities that would have been 

possible for EEA nationals under 

free movement rules—such as filling 

B rexit was formally finalized on 31 January 2020, indicating the 

departure of the United Kingdom from the European Union. The 

UK and EU are currently in the transition period of Brexit, set to end 

on 31 December 2020, during which time negotiations on the future 

relationship should be taking place.

However, Brexit talks have stalled, mainly as a result of the 

COVID-19 pandemic that has swept the world and is still a major 

cause of disruption for many industries, including the bio/pharma 

industry. In a recent news story from The Independent (1), it was 

revealed that the UK’s prime minister, Boris Johnson, and the 

European Commission’s president, Ursula von der Leyen, have 

agreed to intensify negotiations, so that an outcome, whether that 

be a deal or no-deal, may be achieved by the end of the 2020.

During the negotiations, many issues will be discussed, with 

perhaps the most pertinent to the bio/pharma industry including 

reduced friction trade, mutual recognition of certificates of good 

manufacturing practice (GMP), clinical trial cooperation, and access 

to talent—requiring certain allowances for immigrants. To learn 

more about how post-Brexit changes to immigration may impact 

the bio/pharma industry and whether there are any practical 

tips on how companies might be able to prepare for 1 January 

2021, Pharmaceutical Technology Europe spoke with Tom Brett 

Young, partner, VWV law firm, and Peter Gough, vice-president, 

Pharmaceutical Services, EMEA, NSF Health Sciences.

Immigration changes
PTE: How might changes to the immigration system impact the bio/

pharma industry, both in the UK and Europe, post-Brexit?

Brett Young (VWV): The biggest change will undoubtedly be 

the additional layers of complexity that bio/pharma businesses will 

need to navigate when employing workers from the other side of 

the Brexit divide.

Felicity Thomas

No Business,  
Like Brexit Business
As Brexit talks intensify, bio/pharma companies from both the  
UK and EU need to consider and aim to prepare for all scenarios.
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a short-term vacancy and direct 

selling to the public—will now be 

prohibited. UK nationals travelling to 

Schengen zone countries will need 

to ensure that they adhere to the 

equivalent visitor rules, including the 

requirement that they do not spend 

more than 90 days within a 180-day 

period in the Schengen zone (5).

Practical provisions
PTE: Are there any practical tips 

and/or advice on how companies, 

both in the UK and Europe, can best 

prepare for a smooth transition on 

1 January 2021?

Gough (NSF): I regret to say 

that at this time we simply do not 

know what the position will be for 

medicines moving between the UK 

and the EU from 1 January 2021, 

which makes giving specific advice 

virtually impossible. The trade 

negotiations between the UK and 

the EU are on-going and everything 

depends on the outcome of these 

talks. Reports are that the sides 

are still pretty far apart in their 

positions, so it is hard to know what, 

if anything, is going to be agreed. 

The position of Northern Ireland is 

one of the more contentious issues 

(i.e., is there going to be virtual 

border down the North Sea or 

not?) (6).

The UK government has said that 

they will not extend the transition 

period beyond the end of this year 

so there must remain the possibility 

of the UK making a no-deal exit. On 

the other extreme, harmony could 

breakout and the UK could secure 

a comprehensive agreement with 

the EU, but this does not appear to 

be likely given the present state of 

the talks.

In the event of there being no 

trade deal at the end of 2020, the 

EU has consistently stated that the 

UK would be treated as any other 

third country and all of the existing 

legal provisions that pertain to third 

countries will apply to medicines 

being imported from the UK (7).

The UK position on no-deal, as 

detailed in guidance issued through 

2018/2019 (8) was more pragmatic 

in that it continued to accept 

testing and qualified person (QP) 

certification on medicines imported 

from the EU but would require 

companies to obtain separate 

UK marketing authorizations for 

medicines that were centrally 

authorized by the EU. This UK 

guidance was withdrawn after the 

political deal was concluded and 

the UK formally left the EU at the 

end of January 2020. One imagines 

that the same guidance could simply 

be re-issued at the end of 2020 in 

the event of no agreed trade deal. 

Alternatively, the UK could adopt a 

‘tit-for-tat’ approach and mirror the 

restrictions imposed on medicinal 

products exported from the UK to 

the EU. However, this seems unlikely 

in the short term as it would risk 

there being shortages of medicines 

in the UK that the government 

would not want.

The other issue we face is that of 

the ability to physically move goods 

between the UK and the EU from 

1 January 2021. Additional customs 

checks at the border seem to be 

inevitable and the risk that ports, 

like Dover, will simply grind to a halt 

is still real. 

Most companies made detailed 

provisions for coping with a no-deal 

exit from the EU in time for the 

original exit date at the end of 

March 2019 (e.g., re-routing supply 

chains, moving the holder of EU 

marketing authorizations, making 

arrangements for testing and QP 

certification of medicinal products 

to locations within the remaining 27 

EU countries).

So, the best advice that I can 

give companies is to review the 

contingency plans that they made 

for the original 29 March 2019 

deadline, which have yet to be 

implemented, to ensure they remain 

current and ready to be acted 

upon, if necessary, later this year. 

For example, the Medicine and 

Healthcare products Regulatory 

Agency’s no-deal Brexit guidance 

introduced a new good distribution 

practice responsible person 

for imports (RPi) role (9), so UK 

distributers need to ensure that they 

have a suitable person identified for 

this role should it be needed. As I 

have said throughout this protracted 

process; plan for the worst and 

hope for the best.
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CORPORATE PROFILES

Company Description
Catalent is the leading global provider 
of advanced delivery technologies, 
development, and manufacturing 
solutions for drugs, biologics, cell and 
gene therapies, and consumer health 
products. With over 85 years serving the 
industry, Catalent has proven expertise 
in bringing more customer products 
to market faster, enhancing product 
performance and ensuring reliable global 
clinical and commercial product supply. 
Catalent employs more than 13,500 
people, including over 2400 scientists 
and technicians, and produces more than 
72 billion doses of over 7000 products 
annually, or 1 in 20 doses taken by 
patients globally. Nearly half of all FDA 
approvals in the last 10 years have been 
assisted by Catalent.

Markets Served
Catalent works across all areas of 
pharmaceutical development, including 
small molecules, biologics, and 
advanced therapeutics such as cell and 
gene therapies.

Additionally, Catalent partners with the 
top consumer health companies as well 

as hundreds of innovators and produces 
more than 5000 consumer health and 
beauty products that are marketed 
globally in more than 70 countries.

Major Products/Services
Catalent’s innovative oral drug delivery 
technologies include Zydis® fast-dissolve 
formulations, OptiMelt® hot-melt extrusion, 
and a broad technology platform for 
complex controlled release formulations. 
Since 1933, Catalent has developed over 
80% of branded prescription softgel 
products and continues to deliver 
breakthrough softgel innovations including 
OptiShell® and OptiGel® Bio technologies.

Catalent is a global leader in 
biopharmaceutical development and 
has over 20 years of proven expertise 
in development, manufacturing, and 
analytical services for new biological 
entities, cell and gene therapies, 
biosimilars, sterile injectables, and 
antibody-drug conjugates. Catalent 
has produced 13 biopharmaceutical 
drugs using its proprietary GPEx® cell 
line development technology, and 
manufactures more than 35 commercially 
approved products.

Catalent’s cell and gene therapy 
network provides dedicated, large-scale 
clinical and commercial manufacturing 
facilities, as well as fill-finish and 
packaging capabilities. Catalent has 
produced over 100 cGMP batches across 
more than 70 clinical and commercial cell 
and gene therapy programmes.

Catalent also offers a full range of 
services for supplying global clinical 
trials, including supply management, 
comprehensive packaging solutions, 
comparator sourcing, cold chain storage 
and global distribution, and specialised 
supply chain services including 
FlexDirect™ direct-to-patient supply and 
FastChain® demand-led supply.

Facilities
Catalent is headquartered in Somerset, 
New Jersey, and has a global network 
of over 40 facilities, including centres 
of excellence dedicated to early-stage 
development, manufacturing, and 
clinical supply.

Recent additions to the network 
include a site in Anagni, Italy, which offers 
extensive capabilities in aseptic liquid and 
powder filling, as well as comprehensive 
packaging solutions to support product 
launches for oral solids, sterile, and 
biologics products.

Additionally, a new facility in Shiga, 
Japan will establish a new clinical GMP 
manufacturing and distribution hub to 
support clinical studies, and will be the 
largest in the company’s Asia Pacific 
clinical supply network.

Catalent

Contact details
Catalent
14 Schoolhouse Road 
Somerset, NJ 08873 USA
Tel.+1 888 765 8846 
or 00800 88 55 6178 (EU/ROW)
www.catalent.com
solutions@catalent.com
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Company Description
Eurofins PSS Insourcing Solutions® (PSS) 
is a global, award-winning insourcing 
solution that places our people at your 
site dedicated to running and managing 
your laboratory services while eliminating 
headcount, co-employment, and project-
management worries.

We infuse our nearly 60-year track 
record of scientific and laboratory 
operations expertise, as well as HR and 
great place to work best practices, to 
recruit, hire, train, and manage highly 
qualified scientists to perform laboratory 
services at your site, using your quality 
systems and equipment. Our teams will 
even help you set up your laboratory and 
validate equipment according to your SOPs 
and Lean laboratory practices as needed.

Eurofins PSS Insourcing Solutions 
employs and manages full-
time employees and provides a 
comprehensive benefits package, as well 
as training, development, and career 
advancement opportunities. Offering 
these additional benefits allows us 
to attract, retain, and motivate high-
caliber employees to serve you. Our 
on-site dedicated leaders manage our 
full-time employees and provide you 

with scientific insourced services free 
from co-employment. PSS is not staff 
augmentation, so it solves the challenges 
associated with the EU Temporary 
Agency’s Workers Directive 2008/104.

Markets Served
With more than 70 client sites worldwide, 
our PSS Insourcing Solution® provides the 
optimal external service provider in house 
for pharmaceutical and biopharmaceutical 
companies around the world.

Major Products/Services
Our PSS Insourcing Solution® provides 
services for clients who require lab services 
at their facility. We have proven success 
providing dedicated teams for a variety 
of technical disciplines that span the drug 
development pipeline.

• Analytical Chemistry
• Microbiology
• Environmental Monitoring
• Proteomics
• Biochemistry
• Quality Assurance
• Sampling
• Stability
• Biopharmaceuticals
• Process Development

• Biomedical Engineering
• Method Development/Method

Validation
• Microscopy
• Bioinformatics
• Genomics
• Cell & Molecular Biology
• Immunochemistry
• Sample Management
• Medical Device Testing
• Engineering
• Project Management
• Bioassay Characterization

Facilities
With more than 2000 employees 
worldwide, Eurofins PSS Insourcing 
Solutions provides services at more 
than 70 sites in nearly 20 countries 
throughout North America, Europe, 
and Asia Pacific and is part of Eurofins 
BioPharma Product Testing, which 
operates 35 laboratory locations, totaling 
more than 159,000 square meters across 
17 countries worldwide.

Eurofins PSS Insourcing Solutions®

Contact details
Eurofins PSS Insourcing Solutions®

2425 New Holland Pike 
Lancaster, PA 17601
Tel. +1 717-656-2300
www.Eurofins.com/PSS
pharma@eurofins.com
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Company Description
Peter Huber Kältemaschinenbau was 
established in 1968 by Peter Huber as 
one of the first enterprises specialised 
in the development and construction 
of temperature control systems. The 
products ensure precise temperature 
control in laboratories, pilot plants, and 
production processes throughout the 
whole world—from -125 °C to +425 °C. 

Markets Served
Typical applications can be found in 
process engineering, the semi-conductor 
industry, solar technology industries, 
materials testing, as well as research in 
the chemical, pharmaceutical, and petro-
chemical industries.

Major Products/Services
Huber has pioneered the technological 
development in the field of fluid 
temperature control with several 
innovative products, like the dynamic 

Unistat range. Apart from the Unistat 
systems, the product range includes 
chillers, heating and cooling circulators, 
visco baths, calibration units, and a wide 
range of customized solutions.
For more than 30 years, the dynamic 
thermoregulation of the Unistat 
range introduced a revolution in fluid 
temperature control. Unistats are 
the ideal solution for fast and precise 
thermal control of externally connected 
applications. In comparison to other 
circulators, the Unistats offer rapid 
temperature change and a wide 
temperature range without fluid change. 
There are over 60 models to choose 
from with cooling powers from 0,7 to 130 
kW. Whatever the application, Unistats 
provide professional scale-up offering the 
same stable process conditions from the 
development lab to production systems.  
Many applications depend on a reliable 
source of cooling. Circulating chillers in the 
Unichiller range offer an ideal solution for 

environmentally friendly and economical 
cooling in laboratory and industry. There 
are over 50 air and water cooled models to 
choose from, with cooling powers from 0,3 
to 50 kW. Efficient energy management 
in all Huber chillers ensures low operating 
costs and reduced usage of valuable 
fresh water. Huber circulating chillers are 
a resource saving solution with a quick 
return on investment.  

Baths and circulators for heating 
applications up to +300 °C are available, 
as well as models for heating and cooling 
applications from -90 °C to +200 °C. 
Immersion or bridge circulators are 
suitable for thermal control of existing 
baths. The Ministat, the smallest cooling 
and heating circulator in the world, is the 
first choice for operation in fume-hoods 
or integrating into systems. 

Facilities
Today the company employs over 350 
people at the headquarter in Offenburg, 
the ‘Tango Factory’. In addition, 
international subsidiaries and trading 
partners provide a solid foundation for 
comprehensive support and services all 
over the world.

Contact details
Peter Huber 
Werner-von-Siemens-Straße 1,  
D-77656 Offenburg
Tel. +49 (0)781 9603-0       
www.huber-online.com   
info@huber-online.com

Peter Huber Kältemaschinenbau AG
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Company Description
Shimadzu is one of the worldwide 
leading manufacturers of analytical 
instrumentation, and for over 50 years, the 
European headquarter has been located 
in Duisburg, Germany. The company’s 
equipment and systems are used as 
essential tools for research, development, 
and quality control of consumer goods in all 
areas of pharmaceutical and environmental 
industries, food safety testing, consumer 
protection, and healthcare, to contribute 
to society through science and technology. 
Chromatography, mass spectrometry, 
spectroscopy, life sciences, and material 
testing make up a homogeneous yet 
versatile offering. Along with many 
“industry first” technologies and products 
Shimadzu has created and invented since 
1875, there has also been the exceptional 
achievement of the 2002 Nobel Prize for 
Chemistry to Shimadzu engineer Koichi 
Tanaka for his outstanding contributions in 
the field of mass spectrometry. Shimadzu 
is focused on top quality when developing 
products, including ease of operation 
and optimum service. The company 
manufactures according to internationally 
renowned quality standards, including 
Pharmacopeia, ISO, FDA, GLP, and GMP.

Markets Served
Shimadzu’s analyzers and equipment are 
applied in the food industry, clinical and 
pharmaceutical field, automotive industry, 
chemical, petrochemical, life sciences 
and biotech, cosmetics, semiconductor, 
and nutrition industries, as well as in the 
flavours and fragrances business. Research 
institutes, privately-run laboratories, 

administrations, and universities complete 
the list of clients. The systems are used in 
routine and high-end applications, process 
and quality control, as well as R&D.

Major Products/Services
Ion Chromatograph HIC-ESP
The new HIC-ESP ion chromatograph 
features a built-in electrodialytic 
suppressor. This outstanding anion 
suppressor minimizes band spreading 
and achieves high sensitivity and 
reliable performance for the quantitative 
determination of anions. The suppressor is 
rugged, providing stable functionality over 
long periods of operation. The HIC-ESP 
covers a wide range of applications in 
environmental testing, pharma, chemistry, 
and food sciences. The system’s compact 
design requires only half the bench space 
of comparable systems in the market. 

LCMS-8060NX system 
The new LCMS-8060NX offers among 
the highest sensitivity and detection 
speeds in the world and includes internal 
mechanical improvements to promote 
sample ionization. This enables high-
sensitivity analysis even for compounds 
that are difficult to ionize. The system 
benefits method development and routine 
analysis and targets industries such as 
chemical, pharmaceutical, food safety, 
environmental analysis, as well as clinical. 

Facilities
Shimadzu operates production facilities 
and distribution centres in 74 countries. 
In the European headquarter in Germany, 
the Laboratory World provides testing 

and training facilities for customers from 
all over Europe. With over 1500 m2 floor 
space, Shimadzu’s entire product range 
is available—from chromatographs, 
spectrophotometers, TOC analyzers, 
mass spectrometers, and balances to 
material testing machines. In Europe, 
Shimadzu runs subsidiaries and branches 
in Austria, Albania, Belgium, Bosnia, 
Bosnia-Herzegovina, Bulgaria, Croatia, 
Czech Republic, France, Germany, 
Hungary, Italy, Luxemburg, Macedonia, 
Montenegro, Moscow, The Netherlands, 
Russia, Romania, Serbia, Slovakia, Sweden, 
Switzerland, and the United Kingdom.

Shimadzu Europa GmbH

Contact details
Shimadzu Europa GmbH
Albert-Hahn-Str. 6-10
47269 Duisburg, Germany
Tel. +49-203-76 87 0
Fax. +49-203-76 66 25
www.shimadzu.eu
shimadzu@shimadzu.eu

The new Ion Chromatograph HIC-
ESP with its built-in suppressor 
provides high sensitivity analysis 
of anions for a wide range of 
applications.

The LCMS-8060NX with world-class sensitivity and ultra-high detection 
speed culminates Shimadzu’s expertise in triple-quadrupole MS.
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Company Description
Syntegon Technology is a leading global 
process and packaging technology 
provider. Formerly the packaging division 
of the Bosch Group, the company has 
been offering complete solutions for the 
pharmaceutical and food industries for 
over 50 years. The portfolio of intelligent 
and sustainable technologies includes 
stand-alone machines, as well as complete 
systems and services.

Markets Served
Pharmaceutical and food industry.

Major Products/Services
Fields of application in the pharmaceutical 
industry are the production, processing, 
filling, inspection, and packaging of liquid 
and solid pharmaceuticals (e.g., syringes 
and capsules).

Facilities
The company is headquartered in 
Waiblingen, Germany and has 30 locations 
in more than 15 countries worldwide.

Syntegon Technology GmbH

Contact details
Syntegon Technology 
Stuttgarter Strasse 130, 
71332 Waiblingen, Germany
Tel. +49 71 51 14-0       
www.syntegon.com   
info@syntegon.com
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Company Description
Veltek Associates, Inc. (VAI), with over 35 
years of experience, has developed an 
extensive line of products and services 
that offer solutions to the challenges 
of contamination control within 
aseptic manufacturing and controlled 
environments. With over 135 patents, we 
are committed to continual innovation 
and improvement in our products to 
satisfy current and future regulatory 
requirements. 

Markets Served
• Pharmaceutical
• Biotechnology
• Medical Device
• Laboratory Research 
• Healthcare/Hospitals
• Compounding Pharmacies 

Major Products/Services
VAI’s innovative products include:
• Chemicals—VAI offers a complete line 

of sterile and non-sterile chemicals. 
With EPA-registered disinfectants 
and sporicides and cleaners including 
buffers, water, residue removers, 
and lubricants, operations are able to 
maintain critical environments while 
staying compliant. 

• Dry and Saturated Wipes—VAI’s 
wipers offer excellent particulate 
performance and are for use in all 
cleanroom settings. A variety of 
VAI’s sterile chemicals are available 
in saturated wipers including sterile 
sodium hypochlorite and hydrogen 
peroxide wipes. 

• Process Cleaners—VAI offers a 
complete line of clean-in-place 
detergents for manual, soak, or spray 
applications. Our process cleaners 
remove a wide array of organic or 
inorganic soils. 

• Cleanroom Documentation—VAI’s 
line of cleanroom documentation 
offers a synthetic writing substrate 
with extremely low particulation, 
customizable documentation, and a 
HEPA filtered printer to print directly in 
controlled environments. 

• RFID Tracking—VAI’s Core2Scan 
system is an identification and 
tracking system that pairs RFID 
asset and procedural identification 
devices, readers, and software 
tracking technology with a facility’s 
equipment, products, and/or 
procedures. 

• Garments—VAI has launched a 
redesigned line of sterile disposable 
garments that include low 
particulation, high breathability, and 
comfort while maintaining an athletic 
design and personal protection.

• Cart Transfer Systems—VAI’s 
Cart2Core® simplifies correct aseptic 
cart transference by allowing the cart 
top to detach from the base. With 
one lift of the handle and a slide, any 
cart top is transferred from one cart 
base to another, leaving the potential 
contamination behind.

• Environmental Monitoring—VAI’s 
viable monitoring equipment has been 
an industry standard for over 30 years 
by helping operations monitor, capture, 

and evaluate the ingress of viable 
contamination. In addition to viable 
monitoring, VAI offers a complete line 
of particle counters.

• Cleaning Equipment—VAI offers 
a completely sterilizable, all in one, 
spray, mop, and fog cleaning system. 
The Core2Clean is an innovative way to 
ensure cleaning and disinfection within 
the cleanroom is being done correctly 
and efficiently.

VAI’s technical services include:
• Consulting Services
• Cleaning and Disinfection Systems 

Evaluation
• Disinfectant Validation Studies
• Anti-Microbial Effectiveness Testing
• Personnel Gowning Training
• Aseptic Processing Systems
• Viable Air Monitoring Evaluation

Facilities
VAI is headquartered in Malvern, 
PA USA with satellite sales offices 
located worldwide. VAI in addition, 
is able to serve the pharmaceutical 
and biotechnology industries in an 
even greater capacity through our 120 
distribution partners. 

Veltek Associates, Inc.

Contact details
Veltek Associates, Inc.
15 Lee Blvd. Malvern, PA 19355
Tel.   +1-610-644-8335
Fax. +1-610-644-8336
vai@sterile.com
www.sterile.com
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Table I. Benefits versus limitations of remote versus in-person audits.

Activity
In person audit Virtual audit

Pro Con Pro Con

Agenda and contents 
planning meeting

Body language can be 
observed.

None
Persons not on location 
can participate.

Body language more 
difficult or not possible 
to observe

Travel to site/logistics
Allows for cultural 
interaction

• May require visa
• May face travel 

restrictions
• Requires free 

meeting space
• Available space  

may limit number  
of participants.

• No travel required
• Saves time
• No restrictions on 

who can participate
• No need for physical 

meeting space

None

Conduct of the meeting Dependent on available 
technology

• Presenting the 
agenda and talking 
points

Body language can be 
observed.

None  None None

• Timing and 
attendance

Participants commit to 
attend.

None

Individuals unable to 
be on location can 
participate (includes 
persons who cannot 
obtain a visa).

Dependent on people 
showing up on time, 
virtual meetings can be 
easily overlooked.

• Participation
Body language can be 
observed.

Number of participants 
typically limited

Does not require 
physical access 
and thus no risk to 
environment (e.g., to 
cleanrooms)

• Number of 
participants 
principally unlimited.

• Difficulty to attract 
attention.

• Body language 
more difficult or not 
possible to observe.

• It is easy to get 
distracted.

• Taking notes

Looking up for a 
confirmatory view 
(checking the note) is 
easy.

Potential contamination 
issues with bringing pen 
and paper into the area

No contamination 
issues around pen and 
paper being brought 
into the area

Depending on the 
sound quality, it may 
be difficult to hear and 
catch all comments.

• Control over 
meeting progress

Quick word with anyone 
attending is easy.

None
Likely a strictly adhered 
to agenda

None

• Spontaneity

Ability to break into 
smaller groups to 
discuss and resolve 
issues and challenges

Too many small groups 
forming

 None

Not possible to break 
into smaller groups to 
discuss and resolve 
issues and challenges

• Transparency
It is difficult to conceal 
items from the auditors.

None  None
It is easier to conceal 
items from the auditors.

Budget  N/A Can be costly. Minimal  N/A

with minimum requirements, such as Internet upload and 

download speeds, for each technology, and to share this 

checklist in advance with the sites to be audited.

It is also important to consider in advance not only the 

feasibility of each type of audit, but its respective benefits and 

limitations. Table I provides an example for such a comparison. 

Whichever audit model is selected, it should be based on a 

documented risk assessment, and standard audit procedures 

should be developed in advance of the audit.

References
 1. EMA, “Update to Guidance on Regulatory Expectations in the 

Context of COVID-19 Pandemic,” Press Release, 20 April 2020.
 2. FDA, Medical Device Single Audit Program (MDSAP), FDA.

gov. PTE

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

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

Contin. from page 42
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Q.In light of the COVID-19 pandemic, many 

of our planned on-site audits can no 

longer be performed for the foreseeable future, and there is 

a need to replace these by remote (desktop) audits. Under 

what circumstances can such remote audits be considered 

equivalent to on-site audits? 

A.Regulatory agencies around the world are facing the 

same challenge of deciding when inspections can be 

performed remotely and when they must be performed in 

person. Each respective agency has its own guidelines, but 

across the board, they all rely on the fundamental principle of 

a risk-based approach to compliance. 

In April 2020, the European Medicines Agency (EMA) 

updated its guidelines to allow for quality personnel to 

conduct remote audits when on-site audits are not possible, 

noting that, “… on-site audits as well as remote audits can be 

considered, after agreement with the investigator and if the 

audits are assessed as essential, e.g., triggered audits with 

the purpose of investigating serious deviations from the trial 

protocol or from the applicable legislation” (1). 

Similarly, the US Food and Drug Administration (FDA) 

announced postponement of both foreign and domestic 

inspections, except those deemed mission critical, and the 

agency is now relying on off-site monitoring and the commitment 

of companies to quality in the absence of in-person regulatory 

oversight. For medical devices, FDA has published a “Remote 

Auditing Pilot Program” document outlining a voluntary pilot 

programme for remote auditing of processes, the Medical Device 

Single Audit Program  (MDSAP) as part of the audit of a medical 

device organization (2). An important aspect of this pilot is the use 

of technology that facilitates remote audits, including: 

• Videoconferencing

•  Web-based meeting systems with screen sharing 

capability 

• Teleconferencing in conjunction with e-mail

• Smart glasses or optical mounted head displays

• Secure fileshare repositories

•  Remote ‘read only’ access to automated systems, 

such as electronic quality management systems 

(e.g., to view standard operating procedures 

[SOPs], deviations, electronic batch records, video 

recordings from the operational area, etc.).

As part of the audit preparation, it is important to ensure that 

all involved parties have suitable and compatible technological 

means in place, as tools and technology vary considerably 

across organizations. It is recommended to prepare a checklist 

Performing Remote  
Audits During a Pandemic 

It is important to consider the feasibility, benefits, and limitations of each  
type of audit in advance, says Siegfried Schmitt, vice-president technical, Parexel.

On 14 May 2020, the International Coalition of Medicines Regulatory 
Authorities (ICMRA) held a virtual meeting with international regula-
tors to discuss policy issues and regulatory requirements in relation to 
the COVID-19 pandemic. The meeting, which was moderated by Janet 
Woodcock, the US Food and Drug Administration’s (FDA’)s director of 
the Center for Drug Evaluation and Research, was conducted to align 
global regulations and approaches to clinical trial management, drug 
supply issues, and pharmacovigilance during the pandemic (1).

The use of master protocols for clinical trials around the world to 
accelerate development and approval of COVID-19 treatments and 
vaccines was discussed. The World Health Organization (WHO) detailed 
its Solidarity Trial and its plan to enroll patients in more than 100 
countries. The Solidarity Trial will “compare multiple treatment options 
against standard of care in different countries,” according to EMA. 

“There is broad agreement among regulators that such large multi-
centre, multi-arm clinical trials need to be prioritized because they are 
most likely to generate the robust evidence needed to enable rapid 
assessment and authorization of COVID-19 therapeutics and vaccines,” 
EMA said in a press release.

Regulatory considerations regarding exploratory clinical trials and 
pivotal studies with investigational or repurposed medicines for the 
treatment of COVID-19 were discussed. Concerns were raised about 
underpowered clinical trials and observational studies that compete 
for essential resources and patients and may not generate sufficient 
data. The need for regulatory requirements for COVID-19 studies was 
determined, and it was agreed that further guidance on the prioritization 
of clinical trials and on serology was needed to harmonize efforts.

Reference
1. EMA,” Global Regulators Work Towards Alignment on Policy Ap-

proaches and Regulatory Flexibility During COVID-19–Update #2,” 
Press Release, 18 May 2020.

—The editors of Pharmaceutical Technology Europe

Regulators Work to Coordinate Pandemic Response
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Now offering Aseptic-filled Liquid Captisol. 

Facilitate your drug discovery and development activities 
with Liquid Captisol. Liquid Captisol is a 50% aqueous 
concentrate of Captisol® (Betadex Sulfobutyl Ether Sodium 
USP/NF) that has been aseptic-filled into 250 mL plastic 
bottles. The product will help you to move quickly into phase 
solubility studies, formulation development or safety studies. 
Now quickly dilute to your desired concentration and 
determine solubility or dose preclinically. Captisol has been 
used extensively to provide improved solubility, stability, 
bioavailability and dosing of challenging ingredients. 
Liquid Captisol is protected under our all-aqueous patented 
process and included within our extensive safety database. 
Accelerate your drug discovery and development and order 
non-clinical grade Liquid Captisol.

CAPTISOL.com

https://www.captisol.com
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Successful formulations for better bioavailability are built on robust science, superior technologies and 
the art of drug design.

Catalent’s expertise in solving thousands of solubility challenges with the broadest toolkit of formulation 
and delivery technologies, coupled with integrated screening, clinical manufacturing and supply, will help 
get your molecules into clinic faster, turning your science into reality. Catalent, where science meets art.
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