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The COVID-19 pandemic has shown itself to be an unprecedented challenge for vaccines which are widely
recognized as the most important tool to exit this pandemic. We have witnessed vaccine scientists, devel-
opers, manufacturers, and stakeholders deliver several vaccines in just about a year. This is an unprece-
dented achievement in an environment that was not ready to manage such a global public health crisis.
Indeed, the pandemic has highlighted some hurdles that need to be addressed in the system in order to
streamline the regulatory processes and be in a situation where life-saving pharmaceutical solutions such
as vaccines can be delivered quickly and equitably to people across the globe. More precisely, trade-offs
had to bemade between the need for regulatory flexibility in the requirements formanufacturing and con-
trols to enable rapid availability of large volumes of vaccines vs the increased stringency and the lack of
harmonization in the regulatory environment for vaccines globally. It is also characterized by a high
heterogeneity in terms of review and approval processes, limiting equitable and timely access. We review
and highlight the challenges relating to several topics, including process validation, comparability, stabil-
ity, post-approval-changes, release testing, packaging, genetically modified organisms and variants. We
see four areas for accelerating access to vaccines which provide solutions for the regulatory concerns,
(1) science- and risk-based approaches, (2) global regulatory harmonization, (3) use of reliance, work-
sharing, and recognition processes and (4) digitalization. These solutions are not new and have been pre-
viously highlighted. In recent months, we have seen some progress at the health authority level, but still
much needs to be done. It is now time to reflect on the first lessons learnt from a devastating pandemic to
ultimately ensure quick and wide access to medicines and vaccines for the citizens and patients.
� 2022 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

History has shown that, after access to clean water, vaccines
come next in improving the human life expectancy [1]. The impor-
tance of vaccines in leading a healthy life has been brought into the
mainstream discussion by the current pandemic due to the SARS-
CoV-2 virus.

Apart from the scientific challenge to develop safe and effective
vaccines, the COVID-19 situation has exacerbated a number of hur-
dles which impact the timely supply of vaccines to all populations
who need them. Vaccine developers and manufacturers, together
with many stakeholders (regulatory bodies, academics, coalitions
or consortiums, etc.) have engaged in discussions to find solutions
to address those challenges.

This article is Part I of a two part discussion (see Fig. 1) and pre-
sents overarching solutions, focused on manufacturing and control,
which can overcome a number of barriers to the timely access of
vaccines.

2. Background and scope

Once a vaccine candidate has been identified and has proved to
be safe and effective, vaccine manufacturers are rightfully
expected to be able to manufacture it in sufficient quantities to
supply all populations who need it in a timely and sustainable
manner. This is particularly acute in the case of outbreaks which
Fig. 1. How to accelerate the supply of vaccines
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could become a pandemic. Over the past decades, the worldwide
scientific, legal and regulatory environment has significantly
evolved:

� highly sophisticated scientific skills and tools have been devel-
oped, bringing huge improvements in the prediction and appli-
cation of scientific knowledge, enabling therapeutic and
preventive solutions to save millions of people from previously
un-met medical needs

� legislation across the world has increased considerably to pro-
vide people with more protection and prevent suffering from
substandard products

� the worldwide regulatory environment has become more strin-
gent and demanding to constantly guarantee the Quality, Safety
and Efficacy of ever more sophisticated drugs and vaccines

The current worldwide regulatory landscape is characterized by
a high heterogeneity in terms of regulatory review, approval pro-
cesses, release requirements, health authority batch testing, and
approval timelines [2] which limits equitable and timely access
to vaccines [3]. Much has also been advocated in the international
arena to develop more regulatory harmonization, reliance and
mutual recognition among agencies over the past decade. While
some progress has been made with these aspects, harmonization
is a very lofty goal, and we are still far from reaching worldwide
convergence on requirements or reliance pathways which would
to all populations worldwide – Part I and II.
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enable all populations an equitable and timely access to all vacci-
nes [4].

In the last decades, prior to the COVID-19 pandemic, serious
outbreaks have occurred, such as Ebola (1976–2020), SARS (2002),
the H1N1 flu pandemic (2009), MERS (2012), Chikungunya
(2014), Zika (2015), to name a few [5]. Those outbreaks triggered
the scientific and regulatory communities to engage in discussions
about how to be more prepared with vaccines to fight new out-
breaks and from this the Coalition for Epidemic Preparedness Inno-
vations (CEPI [6]) was started. In a related development, in 2018,
an important joint EMA/FDA workshop was organized [7] in order
to ‘‘discuss how regulators can better guide and support medicine
developers in generating quality and manufacturing data packages
in the context of development support programmes, such as the
PRIority MEdicines scheme (PRIME) in the EU and Breakthrough
Therapy designation program in the US‘‘. The goal was to help
patients to gain early access to therapies that target serious or
life-threatening diseases or unmet medical needs.”

COVID-19 is the most recent and unprecedented pandemic sit-
uation, impacting the entire globe and hence posing significant
challenges for vaccines and therapeutics supply. In addition, due
to the broad and fast spread of the disease, new virus variants
are emerging, requiring even faster reaction and further increasing
the need for vaccines [8,9]. The scientific community has strongly
responded, resulting in the development and authorization of mul-
tiple vaccines within a year. In just a few months after approval,
over 400 million [10] have been vaccinated. Bringing online such
huge manufacturing capacity in a short timeframe has logically
come with considerable ‘‘growth pains” within the industry. There
are also lessons that can be applied to improving the routine ways
of working and better ensuring consistent supply of vaccines and
vaccination infrastructure for all diseases.

There is no doubt that a new medicine or vaccine can only be
approved with the provision of sufficient manufacturing and con-
trol information for the assurance of quality, safety and efficacy.
However, there are ways of generating and providing information
or updates outside of the standard approaches based on science
and risk-based principles. The acceptance of these new approaches
by regulatory agencies globally should be encouraged, to ensure
the significant acceleration needed to provide sustainable vaccine
supplies for patients, especially considering the expected high vol-
ume of post-approval changes for these vaccines. The current
COVID-19 vaccines have been developed in record time without
compromising product quality which means that much more data
(e.g. additional process validation data, optimized control strate-
gies and manufacturing processes, additional batch sizes, manufac-
turing and testing sites, long term stability data), that would
normally be available would be provided after initial emergency
use authorizations have been granted. This additional information
would be included in updated and complete dossiers for full autho-
rization submissions.

The objective of this article is to provide a first analysis of the
Vaccines Europe/International Federation of Pharmaceutical Man-
ufacturers and Associations (VE/IFPMA) Task Force activities, sup-
ported by the Developing Countries Vaccine Manufacturing
Network (DCVMN), to inform what improvements could or should
be considered moving forward for preparing for the next pan-
demic, as well as continuously improving the supply of vaccines
outside of outbreak or pandemic situations.
3. Methods

With the emergence of SARS-CoV-2 virus, a specific interna-
tional organization was put into place for COVID-19 vaccines called
the COVAX Facility. COVAX is the vaccines pillar of the ACT Accel-
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erator, co-led by the CEPI, Gavi, the Vaccine Alliance, and theWorld
Health Organization (WHO). Its goal is to enable access to safe and
effective vaccines to the most vulnerable in all participating econo-
mies [11]. Within the COVAX organization, a Regulatory Advisory
Group (RAG) was established, made up of regulators from 10
nations, available to provide feedback and regulatory guidance
on COVID-19 vaccine development and activities. COVAX has also
established multiple SWAT (Support Work to Advance Teams)
teams: groups of experts focused on resolving technical issues
and challenges common across all COVID-19 vaccine development
projects to promote and accelerate vaccine development. The Man-
ufacturing SWAT, with representatives from the VE/IFPMA Task
Force, focuses on the following [11]:

� ‘‘Regulatory strategy and the identification of manufacturing
capacity for initial manufacture and increase in the supply of
vaccines.

� Supply chain strategy to include securing raw materials, mutu-
ally agreed labelling and alignment with COVAX partners.

� Support for batch release assays (including potency assay
requirements); mutual recognition of the process for timely
national batch release; and support for additional analytical
capacity”

To inform the Manufacturing SWAT, VE and IFPMA set up a task
force to share multi-national vaccine manufacturers concerns and
views and develop solutions. Several working groups provided pro-
posals to assist the COVAX Facility RAG in providing ‘‘guidance for
regulatory science challenges related to SWAT team activities,
towards harmonization and streamlined processes where feasible.”
[11]

4. Results

Eight main regulatory and technical concerns were outlined in
the Manufacturing SWAT team discussions. These are provided in
Table 1 including a high-level summary of the challenges.

We generally see four over-arching areas for accelerating access
to vaccines which can provide solutions for the regulatory
concerns:

1. Science- and Risk-based approaches
2. Global regulatory convergence and harmonization
3. Use of reliance, work-sharing, and recognition processes
4. Digitalization

These can aid in streamlining the regulatory processes in future
pandemics but could equally contribute to the increased efficiency
of regulatory activities for vaccines in a regular setting. And indeed,
familiarization with these processes in routine regulatory pro-
cesses globally can only aid in the preparation for emergencies to
come.

4.1. Science- and risk-based approaches

When a candidate vaccine targets an unmet medical need with
the aim to protect patients as early as possible, for example in a
pandemic situation, some flexibility on the provision and type of
Chemistry, Manufacturing & Control (CMC) data packages in the
context of regulatory submissions would clearly be beneficial. This
would take into consideration the overall benefit/risk of the pro-
duct, while never compromising on the quality of vaccine.

ICH Q9 [12] provides risk-based approaches to validation and
NRA’s have developed their own requirements for the types of data
required and timing for availability of such data. A common strat-
egy across all NRA’s that recognizes appropriate and harmonized



Table 1
Regulatory Impact.

Topics of Concern Challenges

1. Process Validation A traditional process validation approach for a new vaccine adds several additional months or even years to global technical
development timelines.

2. Comparability To make billions of doses, post-launch supply requires the use of multiple manufacturing sites (& concurrent expansion), and the
need for many post-approval changes.
Given the challenges associated with the COVID-19 emergency, comparability assessment of vaccines may be on the critical path for
supply. Building strong, quality risk-based comparability strategies is key to support fast access to vaccines and sustainable lifecycle
management.

3. Stability Stability is frequently on the critical path for drug substance and drug product development and commercial vaccine supply.
Additionally, the rigid application of ICH Q5C [12] indications, like the core stability data package and requirements for real-time
data, is not compatible with the accelerated vaccine development and industrial plan needed for urgent global supply of COVID-19
vaccines.

4. Post Approval Changes
(PACs)

Due to the accelerated development in combination with the overall complexity of vaccines, a significant number (i.e. dozens of
changes times 150+ countries; resulting in thousands of variation dossiers) of post-approval changes are needed within a short
period of time to reflect the maintenance and optimization of the manufacturing processes as well as expiry extensions, additional
raw material sourcing, manufacturing and testing capacity to expand supply. As change is inevitable, innovative solutions such as
mutual recognition and reliance are needed for this global problem.

5. Release Testing A normal vaccine batch is tested by the original releasing authority in the country where the vaccine is manufactured, then tested
again in the receiving country or multiple receiving countries in independent laboratories not always using the same test method
and applying the same specifications. Initial COVID-19 vaccine batches have limited expiry date. Therefore, redundant local testing
in addition to the reference National Control Laboratory (NCL) reduces the remaining shelf life for a vaccine, potentially resulting in
insufficient time to reach the patient or discarding expired doses.

6. Packaging & Labelling All aspects of packaging materials are regulated by National Regulatory Authorities (NRAs) as required by their laws. In this
pandemic, two key imperatives are impacted: speed of introduction of new vaccines, and flexibility of world vaccine supply chains.
Access is delayed due to packaging materials’ approval occurring after initial registration but prior to distribution in that country.
Country-specific language and packaging requirements severely limits interchangeability of global vaccine supplies, resulting in
small allotments that can only be used in one country.
With vaccines being developed so quickly, it is likely that labeling and leaflet information will be subject to many changes as
additional information becomes available (e.g. clinical data, stability, etc.). Regulatory change management will be challenging in
the current system, further fracturing supply chains.

7. Genetically Modified Organ-
isms (GMO)

In national authorities that require GMO dossiers, different positions between countries are often observed, particularly with regard
to the BioSafety Level (BSL). This has an impact on conducting clinical trials, the transport of material between countries and on
manufacturing decisions.

8. COVID-19 variants The fast emergence of multiple variants to the parent strain leads to the need to react very quickly by developing, manufacturing,
controlling and obtaining regulatory authorizations of the vaccines against variants as appropriate in a dramatically accelerated
way. Most of the above challenges are also applicable for vaccines against the variants.

Note: Further details are provided in the Part II article.
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risk-based approaches would help ensure fast and equitable access
to vaccines. Allowing risk recognition to define appropriate levels
of validation for equipment, process, and analytical methods at
the time of submission can allow vaccine manufacturers to manage
some aspects within their pharmaceutical quality system [13] dur-
ing vaccine development and accelerate access to patients. It
would also allow the NRAs to receive data as post-approval com-
mitments, for example concurrent validation, with drug product
validation being a post-approval commitment, as suggested in
recent (draft) guidance documents [14,15].

A risk-based validation approach should also take prior knowl-
edge into account [15]. This can be key in accelerated scenarios
where there is limited manufacturing and available drug substance
lots. For example:

� Accelerate process validation using platform technology, use of
lots manufactured prior to validation, and small scale lots

� Use of Continuous Process Verification (CPV) to validate the
process

� Eliminate re-validation of aseptic and cleaning processes
� Decouple drug substance and drug product validations

An illustration of a need for more flexibility, is the unprece-
dented scale at which vaccines for COVID-19 must be manufac-
tured: many developers have had to use multiple drug substance
(often two or more) and drug product (often three or more) sites
simultaneously. These sites can be located around the globe, repre-
senting manufacturing on many continents and in numerous coun-
tries, highlighting the need for a common approach across different
regulatory agencies and regional authorities overseeing these sites.
1218
Additionally, some sites may have been recently renovated to
accommodate new unit operations or elements of the manufactur-
ing process for the newly introduced COVID-19 vaccine. These
changes impact both validation (discussed above) and
comparability.

Risk-based analytical comparability assessment of manufactur-
ing changes includes, for instance, focus on only critical quality
attributes impacted by the change; matrixing and bracketing;
degradation studies; and linking to pivotal clinical lots. In addition,
product-specific kinetic models supported by prior knowledge
should be considered. In this context ‘‘good modeling practices”
should be ensured, combining advanced kinetics and statistical
analysis of stability data obtained under accelerated and recom-
mended storage conditions [16].

Regarding stability, it is acknowledged that post marketing
commitments to provide full shelf-life data may be acceptable with
appropriate justification. Yet, it is not clear to what extent the vac-
cine manufacturers will be allowed to leverage prior knowledge
and scientific approaches to model or set the vaccine expiry date
for the initial authorization and to submit confirmatory stability
data generated on commercial batches as post approval
commitments.

The WHO Good Regulatory Practices [17] supports that ‘‘regula-
tory oversight and regulatory decisions should be proportional to
risk and the regulator’s capacity to implement and enforce” and
that ‘‘the regulatory system should provide the flexibility to apply
good judgement.” This is aligned with the stated objective of the
ICH Q12 [12] guideline ‘‘A harmonized approach regarding techni-
cal and regulatory considerations for lifecycle management will
benefit patients, industry, and regulatory agencies by promoting
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innovation and continual improvement in the biopharmaceutical
sector, strengthening quality assurance and improving supply of
medicinal products.”

The extent of operational and regulatory flexibility is subject to
product and process understanding (ICH Q8 and Q11) [12], applica-
tion of quality risk management principles (ICH Q9) [12], and an
effective Pharmaceutical Quality System (PQS) (ICH Q10) [12], all
enabled by appropriate knowledge management. The Parenteral
Drug Association One Voice of Quality publication [18] outlines a
standard approach for the steps necessary to establish and demon-
strate an effective quality system to fully leverage the risk-based
approach to post-approval changes. This can reduce regulatory
requirements and corresponding administrative workload for low
risk changes that can be handled by an effective PQS.

The benefits of a risk-based approach are focusing regulatory,
quality and manufacturing resources on activities that may have
a potential to impact product quality as it relates to safety and effi-
cacy and eliminating delays of regulatory approvals. From a patient
point of view, this would in fact represent a ‘‘benefit-based
approach” by being able to combine high quality standards with
timely supply.

4.2. Global regulatory convergence and harmonization

There is an urgent and critical need to develop a global regula-
tory framework based on the lessons learned from COVID-19 for
future pandemics; a global regulatory framework that allows for
the use of an exceptional approach to the development and provi-
sion of CMC data in support of the initial Marketing Authorization
as well as the post-approval CMC changes (including
comparability).

We need to ensure that such a global framework could be
agreed upon through early and frequent dialogue with regulators
globally. This framework will ensure that appropriate technical
action can be taken in a timely manner by vaccine developers,
allowing important vaccines get to patients as soon as possible. It
is hoped that regulators globally can accept, further develop, and
work with industry on the proposals from the EMA/FDA 2018
PRIME/BT Quality workshop, the principles of the EFPIA MAPPs
CMC [19], and AAPS Pharm Sci CMC acceleration papers [20] for
all potential Covid-19 vaccines. While this approach is applauded
for scientific risk-based CMC and GMP approaches, the application
of this thinking must be expanded in a truly global context to
ensure early access for all global patients.

In addition, specific consideration needs to be given to the chal-
lenges posed by accelerated development for life cycle manage-
ment contrasted with the known lack of a homogeneous process
and assessment globally (which can lead to four years or longer
for a global change to be approved). This will be critical for sustain-
able supply of vaccines in relation to the timely addition of manu-
facturing and testing capacity. Harmonized international
regulatory requirements on PACs would avoid numerous country
specific submissions which can cause inconsistencies and create
delays in product availability.

There is a high risk that vaccines required to combat global pan-
demics, approved via an accelerated approval process, could expe-
rience shortages or discontinuities in supply to patients, as a result
of difficulties in meeting standard regulatory life cycle manage-
ment expectations. This global harmonization concept should
include post approval changes that are needed as stability data
becomes available, supply chains and processes evolve, to maintain
availability, increase supply, and improve delivery of vaccines
globally.

A further unforeseen complication that has arisen from manu-
facturing scale-up, to a volume required in a pandemic, has been
the need to secure alternatives to basic manufacturing supplies.
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These include items such as reagents, single use devices, vials,
and stoppers necessary to meet the manufacturing demand.

Alignment is needed for the technical dossier content as well as
on reporting categories of PACs and mechanisms, data require-
ments, review and approval timelines, allowance for multiple sites
to be registered at all stages, expectations with regards to imple-
mentation, and the use of regulatory tools such as Post-Approval
Change Management Protocols (PACMP). The WHO Good Regula-
tory Practices [17] aims to provide ”a set of principles and practices
that are applied to the development, implementation and mainte-
nance of regulatory instruments – including laws, regulations and
guidelines – in order to achieve a public health policy objective in
the most efficient way”.

Current worldwide heterogeneity with regards to CMC require-
ments, pharmacopoeias, and regulatory and inspection processes
represents the limiting factor in terms of having the maximum
industrial flexibility to answer the demand. Lack of alignment con-
sumes both significant resources and time to meet all specificities,
without any added value for patients. Vaccine manufacturers have
experienced this situation which resulted in a large number of
questions asked by National Regulatory Authorities while the ini-
tial dossier and subsequent PACs have been scrutinized, reviewed
and approved by Stringent Regulatory Authorities.

Global pharmacopeia harmonization is admittedly a heavy lift,
though we have seen that agencies have been willing to be flexible
on this in the initial vaccine reviews. In emergency situations, the
use and recognition of one pharmacopoeia can allow for a harmo-
nized approach for compendial standards. This could take the
approach of utilizing one of the globally recognized pharma-
copoeias used to develop the product and applying to all countries,
thus not having to meet the needs of 40+ different pharma-
copoeias. Such an action would benefit independent batch testing
and facilitate reliance for vaccine Health Authority batch release.

The need to better harmonize regulatory requirements and pro-
cesses is not a new concept and many discussions refer to the
patient benefits of further harmonization (one such reference is
the One Voice of Quality paper [18]). Worldwide harmonization
is seen to be key to success of early and sustained availability of
vaccines globally.

4.3. Use of reliance, work-sharing, and recognition processes

The implementation of reliance or recognition of approval from
a Stringent Regulatory Authority (SRA) would benefit global
patients by addressing supply constraints and potential vaccine
shortages, particularly when emphasis is put on working towards
accelerated approval timelines. There is a substantial opportunity
for WHO and ICMRA to drive for a global reliance system, where
there is an agreed reference agency with specific platform
expertise.

Definition of Reliance (WHO Good Reliance Practices [21]): The act
whereby the NRA in one jurisdiction may take into account and
give significant weight to assessments performed by another
NRA or trusted institution, or to any other authoritative infor-
mation in reaching its own decision. The relying authority
remains independent, responsible and accountable regarding
the decisions taken, even when it relies on the decisions and
information of others.
The potential exists for the global recognition of data for vacci-
nes with the current legislative framework, by making use of the
many reliance or recognition processes that already exist world-
wide (including countries such as: Australia, Egypt, Jordan, Saudi
Arabia, South Africa, and at least 14 countries in the LATAM region
e.g. Brazil, Mexico, Argentina, Peru, as well as ACCESS [22] and
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EAEU recognition pathways and similar to the ORBIS workshare
applied for Oncology products [23]. Another process that could
be considered for applicability is the OPEN initiative with the
EMA [24]. As applied to the review of COVID-19 vaccine, it could
lead to alignment in understanding of the critical quality areas of
the vaccine. This would allow the same data and product to be
received by National Regulatory Authorities i.e. the ‘sameness’ of
product being understood: one science, one product, one dossier.

For COVID-19 vaccines, our proposal is to utilize existing and/or
creating new reliance procedures for regulatory approvals and
post-approval changes, predicated on the acceptance of an
approval from a reference authority. This includes agreeing to a
set short timing (e.g. 15–30 working days) for approval.

It is key that manufacture and distribution of vaccines takes
place under adequate Good Manufacturing and inspection prac-
tices. While it is recognized there may be specific country or
regional differences, again applying the principle of ‘one science’,
we must drive for rationalization of the assessment processes,
which can often be rate determining for vaccine approval and
therefore availability to patients. Acknowledgement and applica-
tion of one assessment could be applied, for example via the
PIC/S organization or mutual recognition of existing GMP inspec-
tions, so waiving the need for each (and many) individual country
inspection [25].

We realize that worldwide reliance is a considerable challenge,
in particular with regards to large extent of local regulations. How-
ever, we see that many agencies were able to quickly introduce
emergency approval procedures in the COVID-19 pandemic, thus
demonstrating there can be rapid agreement to new legislation
to help bring vaccines to patients. Despite legal challenges, devel-
oping reliance mechanisms by leveraging the WHO ‘‘Good Reliance
Practices in the regulation of medical products” [21], offers many
advantages. It can lead to a more efficient way to streamline the
initial licensing process and the subsequent PAC approvals, making
the best use of scarce resources, preventing vaccine shortages and,
most importantly, meeting the needs of global patients waiting for
a vaccine. Even where legal processes make harmonization diffi-
cult, it must still be acknowledged that already considerable
improvements can be made around the timeframes applied to
approval and lifecycle management.

The point of sovereignty of review is often noted as a reason
that global reliance cannot be achieved. But it must be noted that
other industries, like aviation, have found a way through this in the
interest of global citizens [4].

The need to apply reliance type procedures was agreed in Reg-
ulatory forums such as the CEPI/WHO RAG group, which includes
key regulatory agencies. However, the reality is that many major
agencies, with full access to the same data as approved by a refer-
ence regulatory authority, have generally chosen to also perform
their own reviews due to many reasons (e.g. legal, sovereignty,
population). This is observed by the many thousands of questions
on CMC (Module 3 of the marketing authorization dossier) that are
typically received, all relating to the same product and exact same
data package and therefore time taken to gain approval and access
to products in some countries. Even markets involved in the EMA
OPEN initiative, while spring boarding off the review that included
the questions and answers, still felt a need to ask further
clarification.

This has been discussed at the CEPI RAG as well as at the joint
ICMRA (International Coalition of Medicines Regulatory Authori-
ties) – Industry workshop in July 2021 [26], and at the ‘‘Extraordi-
nary ICDRA” (International Conference of Drug Regulatory
Authorities) conference in September 2021 [27]. Both ICMRA and
ICDRA conferences highlighted the pre-requisites needed for
ensuring appropriate regulatory flexibility and the need to better
develop reliance mechanisms respectively.
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4.4. Digital levers

The COVID-19 pandemic situation has exacerbated the need for
rapid exchange of information amongst all stakeholders, in partic-
ular between vaccine manufacturers and regulators, and between
regulators themselves. Digital tools are a key enabler for this. A
lot can still be explored and leveraged in that space, and initiatives
such as the ‘‘Accumulus Synergy” are welcome[28]. ‘‘Accumulus
Synergy” is ‘‘a global information exchange platform to transform
how drug innovators and health regulators interact to bring safe
and effective medicines to patients faster and more efficiently”.
‘‘The single-platform approach aims to improve speed, transparen-
cies and efficiencies in the regulatory process by leveraging
advanced technology and tools for data exchange”. While ‘‘Accu-
mulus Synergy” is still in its early development phase, this pro-
vides great hope for the future development of global regulatory
reliance mechanisms whereby all agencies could access at the
exact same time the information and data provided by vaccine
manufacturers, run regulatory worksharing activities, parallel
review of dossiers, reliance- or recognition-based assessments,
under a single and global management system.

A key component for global access is the use of e-labelling. The
use and acceptance of a digital link to label information provides
up to date information in multiple languages on additional clinical
data, safety information, and extending expiry. This can allow
manufacturers to distribute finished products swiftly to any mar-
ket and avoid discards due to outdated information.

Digital tools also provide other huge possibilities such as, but
not limited to, enabling quicker development of medicinal prod-
ucts, greater predictabilities, increased knowledge of products
and processes, faster decision-making processes, better supply
chain management, and regulatory oversight. The use of digital
technologies should then be factored into the preparation of a next
pandemic as well as in the ‘‘new normal” situations.
5. Discussion

A key lever to accelerate access to patients is by embracing the
weight of clinical benefit versus CMC risk. Certain regulatory agen-
cies have already recognized the approval of a Stringent Regulatory
Authority (SRA), for example through the WHO’s Emergency use
Listing procedure, Pre-qualification process or recognition. Fur-
thermore, use of the collaborative approach [29] based on the
SRA approval for review of initial authorizations and PACs, means
that life-saving vaccines can get to patients in those countries
sooner. If this approach is carried through to post approval setting,
this acceleration will be sustained. It is also recognized that some
agencies now see lack of a global approach as a real issue where
we need to find a solution for patients. The EMA for example rec-
ognize this in their goals [30] and the FDA have a draft reflection
paper on Enhancing Regulator and Manufacturer Agility through
proposed harmonization of some key information Standards [31]
which would enable reliance.

There are many opportunities to accelerate the regulatory pro-
cess and provide quicker access to a global population. The themes
of science/risk-based approaches, global harmonization, and reli-
ance are widely applicable to the regulatory concerns for rapid
access. These are highlighted in Table 2.

As seen in the WHO Technical Brief: Regulation of COVID-19
Vaccines [13] there is general agreement on the principles outlined
in the proposals above. However, there is concern that in many
instances case-by-case discussions are still required between man-
ufacturers and agencies [32].

As with other facets of global pandemic preparedness, a lack of
unified global regulatory pathways adds unnecessary complexity



Table 2
Identification of Opportunities for Acceleration.

Note: Green – Direct Impact; Yellow – Indirect Impact.

Fig. 2. Progression of inter-agency collaboration.
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and delays in product supply, thus preventing maximally agile sup-
ply chains and minimization of vaccine distribution delays. Regula-
tions supporting agility and speed for pandemic vaccines should
prioritize regulatory concerns prior to the next pandemic.

Although several safe, efficacious vaccines are now available in
many countries, the need for further regulatory work has not gone
away. We know there will be further rapid development and com-
mercialization of new vaccines, for example, to meet the need of
COVID-19 mutations, and likely that other future pandemic situa-
tions will arise. The complex, heterogeneous regulatory processes
and pathways, with undefined common approval times still exist.
Lack of global alignment and acceleration of approvals will con-
tinue to prevent sustainable global supply of COVID-19 vaccine
for patients, as could be seen in the very real issue of component
and excipient supply constraints for vaccines. The need therefore
for further collaboration and agreement between Regulatory Agen-
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cies and also vitally partnering with Industry is key to ensure these
future patient needs are met, through collaborative, pragmatic
science and acceptance of ‘sameness’ of product: one patient cen-
tric science, one product, one review. An illustration of how agen-
cies can move towards these solutions can be seen in Fig. 2 [21].

These solutions should also be applied to the non-pandemic
vaccines which also provide a necessary lifesaving function and
would greatly benefit from a more streamlined global regulatory
process.
6. Conclusion

The COVID-19 pandemic has shown itself to be an unprece-
dented situation for vaccines. Clearly the availability of vaccines
is widely recognized as the most important element to exit this
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pandemic. At the same time, as often is the case with these kinds of
catastrophic events, it has highlighted some hurdles that need to
be addressed in the system and more precisely in the regulatory
flow for manufacturing and controls. The collaborative review of
the VE/IFPMA Task Force has identified potential solutions and reg-
ulatory flexibilities that can overcome these barriers and provide
significant improvement for the benefit of all. The regulatory flex-
ibilities described in this paper provides sustainable solutions to be
better prepared to improve the supply of vaccines when the next
pandemic occurs. These solutions and tools are not new, and sev-
eral have been highlighted many times by the pharmaceutical
industry before this pandemic started. Some of the lessons learned
can also improve the ways of working in order to provide a consis-
tent supply of vaccines under a routine mode. Quick and global
access of medicines and vaccines to patients remains an important
goal even outside of a pandemic.

Although we have seen some great progress in adopting some of
the solutions, there is still work that must be done to provide the
needed accelerated processes to continuously improve the timely
supply of vaccines to all populations who need them. Taking incre-
mental approaches as short term solutions should not undermine
developing thoughts for more disruptive and longer term solutions
that would enable equitable and timely access of vaccines to the
worldwide population.
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