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Executive Summary  
 
COVID-19 is a respiratory disease associated with infection of humans by the SARS-CoV-2             
virus. SARS-CoV-2 is part of the coronavirus family. At present, there are no licensed vaccines               
or treatments available for SARS-CoV-2, but many are in accelerated states of development.             
Various platforms of vaccine are potentially available, each of which has its associated             
benefits and drawbacks. 
 
Vaccine development is a highly-regulated (and hence slow) process, with a high failure rate              
which normally operates on a decadal timescale. After the initial research on the pathogen              
itself has been completed, pre-clinical trials must be undertaken, which take place in relevant              
animal models.  
 
Vaccines for COVID-19 are in development in various research institutes around the world,             
and three (in the US, China, and at the University of Oxford in the UK) have entered initial                  
recruitment and testing for clinical trials. Even if clinical trials are initially successful, it is likely                
to be at least 12-18 months until such a vaccine is commercially available. The scale of                
challenges associated with this effort should not be underestimated – it is a challenge rarely               
seen on this scale in biological research or public health.  
 
Clear supply and distribution strategies must be developed, both domestically and           
internationally. Pre-emptive efforts must be taken to ensure that an equitable, prioritised global             
distribution can take place. International efforts of this kind are often coordinated by the World               
Health Organisation (WHO).  
 
Within the UK, the government must make clear what its immunisation strategy will be;              
including drawing up a priority list for order of immunisation which considers the risk of a                
specific group and their role in the wider response to this crisis.  
 
On such a timescale, there are likely to be elevated risks associated with the development of                
the vaccine as compared to more conventional or traditional development cycles. The            
government must make clear what level of risk it is willing to accept, and where responsibility                
will lie in the event of more widespread adverse reactions than were anticipated.  
 
The government must also take steps to support UK laboratories engaged in vital COVID-19              
research, to ensure that they are impacted as little as possible by the ongoing lockdown. This                
will require adequate supplies of equipment, reagents, and test animals; and supporting            
research staff. Care should be taken to prepare for both possible eventualities - the vaccine               
being developed domestically, or abroad - as these will come with their own set of policy                
challenges.  
 

1 



R. Sava, H. Sharpe, B. Fernando et al coronavirus@sfl.org.uk 

 
Statement of aims and scope of report  
The authors of this report intend to clarify the complicated process of vaccine development in               
light of the COVID-19 pandemic, and advise on what actions should be taken by both the                
Government and the Opposition to facilitate scientific research and vaccine deployment in a             
timely manner. The vaccine development effort is of international importance, and           
governmental cooperation at this time is paramount.  
 
This report was undertaken as a survey of the current literature surrounding SARS-CoV-2             
vaccine development; the specific companies and organizations highlighted have no          
affiliations with Scientists for Labour. Scientists for Labour strongly believe that the advice of              
both NHS and Public Health England (or the relevant devolved administration) should be             
followed at all times and nothing in this report should therefore be construed as medical               
advice.  
 
Whilst every effort has been made to ensure the accuracy of any statements contained in this                
report, it should be noted that Scientists for Labour is a voluntary organisation and many of its                 
members are concurrently working to combat COVID-19 through research. Thus, we cannot            
claim that this report is comprehensive or accurate in all regards, though expertise from              
relevant researchers was input at every stage of the writing process. Any and all queries or                
requests for clarification are welcome and will be distributed to our pool of experts to answer,                
as appropriate.  
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1. Introduction 
1.1  A brief introduction to virology 
Viruses are minute infectious agents capable of infecting living cells to use their internal              
machinery as a means of replication. Unlike bacteria, or indeed many other parasites, viruses              
are unable to replicate outside a host organism, though they may survive on surfaces and               
remain infectious for several days (Banerjee et al., 2018).  
 
SARS-CoV-2 is part of the coronavirus family, a large group of viruses so-named because of               
their protruding surface ‘spike’ proteins which, under microscopic images, appear as a ‘crown’.             
Coronaviruses have, in recent history, been responsible for a number of serious outbreaks             
including Middle East Respiratory Syndrome (MERS, 2012-onward) and Severe Acute          
Respiratory Syndrome (SARS, 2003-4). In less serious forms, coronaviruses can also cause            
variants of the common cold (Li, 2016).  
 
SARS-CoV-2 is so named because of its similarity to the original SARS coronavirus             
(SARS-CoV-1). When humans are infected, this virus causes the disease known as COVID-19             
(Word Health Organization, 2020). Coronaviruses are RNA viruses, meaning that they store            
their genetic information as single-stranded RNA rather than DNA, the latter of which our cells               
(and indeed all other animal and plant cells) use to encode the genetic instructions for life.                
These genetic codes contain the information needed to make proteins.  
 
SARS-CoV-2 is a new human pathogen, which emerged in China in late 2019. The pathogen               
likely originated in bats, and may well have had another intermediary host before being              
transferred to humans (Lam et al., 2020). As viruses replicate rapidly, they have the capability               
to mutate and evolve on timescales faster than in plants or animals; and single-stranded              
RNA viruses like Coronaviruses and Influenza are particularly prone to such mutations            
(Sanjuan et al., 2010).  
 
One of the most concerning kinds of mutation is to the part of the virus that the human immune                   
system recognises to fight an infection (the antigen). Assuming that infection with            
SARS-CoV-2 leads to protective immunity, mutations at these locations have the potential to             
stop the immune system recognising the virus, allowing for potential reinfection (Schoeman &             
Fielding, 2019). 
 
Such mutations are known as antigenic drift – in the case of SARS-CoV-2, this mutation               
could involve mutations in the virus’ surface spike protein. Analysis of early samples indicates              
that this protein does not appear to be evolving as rapidly as, for example, the equivalent                
protein in Influenza (Schoeman & Fielding, 2019). This is good news, but it should be               
considered that the same was true of Influenza A/H1N1 in the immediate aftermath of the               
2009 ‘Swine flu’ pandemic, and it may just be because there is no current immunity in humans                 
that would act as a selection pressure to drive such viral evolution. As the pandemic develops,                
this may become more of a concern – especially as the virus is likely to become endemic in                  
the population within the next two years (Deutsche Welle, 2020). 
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1.2 A brief introduction to vaccines 
Vaccines work by eliciting an immune response inside a host organism to a particular              
infectious agent (pathogen). Crucially, careful choice of the agent (antigen) can provoke an             
immune response which confers immunity from future infection (Banerjee et al., 2018). The             
details of the human immune response are extremely complicated, but it would be expected              
that those who have recovered from COVID-19 would show the relevant immune antibodies             
(defensive proteins which target pathogens) in their bloodstream (Casadevall & Pirofski,           
2020).  
 
Vaccination campaigns against viruses have historically been effective – Smallpox was           
eliminated in 1977, Rinderpest in 2001, and Polio has been on the brink of extinction for                
many years. Vaccination is one of the most cost-effective medical interventions ever            
developed (Remy et al., 2015). 
 
The effectiveness of vaccines is clear, but the way immunity is achieved is complex. Direct               
immunity can be conferred through vaccination (or indeed survival post infection) of an             
individual. ‘Herd’ immunity also confers benefits, wherein unimmunised individuals are          
protected indirectly as immunised individuals do not fall sick and transmit the disease to those               
at risk. Herd immunity is only effective once a critical mass of the population has been                
immunised. In the case of SARS-CoV-2, this “critical mass” is estimated to require around              
60% of the population to have been vaccinated or have recovered (Osman, 2020).  
 
Currently there are no licensed vaccines or pharmaceutical treatments available for           
COVID-19, although many are in rapid development and clinical testing (Casadevall & Pirofski,             
2020). Vaccine development is a highly-regulated (and hence slow) process; this prevents            
the production of ineffective vaccines that may end up doing more harm than good.. Thus,               
vaccines against SARS-CoV-2 are unlikely to be ready any sooner than spring 2021, though              
three human clinical trials have been approved in the UK, China, and US in the last month                 
(Nature, 2020).  
 

 
 

2. Vaccine development methodology 
2.1 Pathogen research  
In-depth knowledge of a target pathogen can be a significant advantage in vaccine             
development. As such, the exact genetic composition of the virus must be known. Thankfully,              
developing such knowledge is now possible with some speed due to modern genetic             
sequencing (much of the development of which was conducted in the UK).  
 
Various strains of a virus can have slightly different genetic sequences. The first genome was               
released in January by researchers in Shanghai (Zhang, 2020). Since then, several genomes             
have been sequenced from patients around the world, providing valuable insight into the             
global evolution of the virus. Thankfully, the virus does not appear to be mutating significantly               
at present (Achenbach, 2020).  
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2.2 Development 
The development of a vaccine is inherently a slow process. This is due to the time required to                  
develop a vaccine formulation which research virus suggests will stimulate an appropriate            
immune response, without endangering the recipient (e.g. by causing or exacerbating the            
disease that the vaccine is designed to prevent). Significant efforts are then required in quality               
assurance, quality control and safety assessment of this formulation, which take place in the              
form of clinical trials. Five approaches to vaccine development are currently underway            
worldwide, detailed in Section 3.  
 
The development of a new vaccine under ‘ordinary’ circumstances can involve thousands of             
people, years of work and cost billions of pounds. Developing a vaccine in the timescale               
required by the COVID-19 crisis is entirely unprecedented. 
 
In the pre-clinical exploratory phase, scientists identify parts of the virus that can be seen and                
recognised by the immune system, known as antigens. Stimulation of the immune system with              
a vaccine containing them allows the body to recognise and react quickly to them. This               
induces ‘immune memory’ of the virus (recognition of the virus by the body), and will ideally                
stop infection when it is subsequently encountered.  
 
The vaccine is initially tested in pre-clinical studies for safety and toxicity. Toxicity testing              
generally includes tests performed in in-lab cultures; and in animals. Animal testing (in relevant              
animals; usually mice and non-human primate models) is used to assess the safety of the               
candidate vaccine and its ability to elicit an immune response and is a vital part of the                 
pre-clinical testing process. This may also suggest a safe starting dose for the next phase of                
research, and a safe method of administering the vaccine (The College of Physicians of              
Philadelphia, 2018). Although animal testing is a contentious topic in the public view of              
scientific research, it is an absolute requirement before testing can progress onto clinical trials.  
 
2.3 Clinical testing  
In general, vaccines will go through many years of clinical trials before being approved for               
general human use. However, guidelines exist for ‘compassionate use’ – special permission            
given to administer experimental treatments to those at serious or immediate risk of death.              
Compassionate use can be applied either to the vaccination of those most at risk, or the                
transfusion of antibodies from immune individuals to those in a critical state. During the ebola               
virus in the Democratic Republic of Congo (2018-present), the experimental vaccine           
rVZV-ZEBOV was scaled up and distributed at an accelerated pace under this policy (WHO,              
2018).  
 
The clinical cycle of vaccine development is broken down into 4 phases. In the US, only 6% of                  
vaccines pass all 4 phases (Pronker et al, 2013). These phases are as follows: 

● Phase I: Safety testing on a small number of healthy volunteers, including dose              
escalation and extensive safety and adverse side effect profiling. This phase may also             
include testing the immune response generated by the vaccine in vitro (i.e ‘in a test               
tube’).  

● Phase II: Immunogenicity (i.e. the ability of a foreign substance, such as an antigen, to               
provoke an immune response) testing on a larger cohort of volunteers. 
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● Phase III: Larger-still cohort testing in target populations at multiple different sites, to             
evaluate vaccine efficacy in a natural setting (most vaccine candidates fail here due to              
low efficacy and/or prevalence of adverse effects). 

● Phase IV: Occurs after licensing. Studies long-term vaccine efficacy with          
population-wide testing.  

 
2.4 Deployment 
The deployment of vaccines is an international policy issue. In times of pandemic, many legal               
barriers that slow traditional vaccine development (an average of 10-15 years) are altered to              
increase the rate of approval, decrease costs, and maximise vaccine availability worldwide.            
The deployment method depends largely on which approaches discussed above produce           
viable and safe vaccines the soonest. 
 

 
 

3. Scientific approaches 
A number of different vaccine strategies are currently being pursued (Amanat and Krammer,             
2020). We will briefly detail the main categories of vaccine here, but for a fuller description,                
please see the Appendix. Further information can be found in the online database of the               
Regulatory Professionals Affairs Society (RAPS) or on the websites of the companies in             
question - note that some information may be proprietary and hence limited.  
 
3.1 Whole virus vaccines  
 

RESEARCH GROUPS: Johnson & Johnson (US), Codagenix (US, with Serum Institute of            
India), University of Hong Kong, Sinovac (China)  
 
EXISTING EXAMPLES: Influenza, Measles, Polio, Chickenpox (live attenuated), Rabies,         
Typhoid (inactivated) 

 
Whole virus vaccines use attenuated, inactivated or dead forms of the virus. These vaccines              
are amongst the oldest, and have had widespread success worldwide.  
 
3.2 Subunit vaccines  
 

RESEARCH GROUPS: Imperial College London, Novavax (US), Clover        
Biopharmaceuticals (China, with GlaxoSmithKline), the University of Queensland        
(Australia), Texas Children’s Hospital for Vaccine Development, Generex (US), VaxArt          
(US), Takis BioTech (Italy), BioCad (Russia), Heat Biologics (US), Sanofi Pasteur           
(France), Medicago (Canada) 
 
EXISTING EXAMPLES: Influenza, Human Papillomavirus, Pertussis 
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Protein subunit vaccines are a type of inactivated vaccine which use individual proteins from              
the target pathogen to generate a relevant immune response, rather than the whole pathogen              
itself. The synthesis of optimal antigen proteins in a laboratory setting requires the use of               
highly specialised technology.  
 
3.3 Nucleic acid vaccines 
 

RESEARCH GROUPS: Inovio Pharmaceuticals (US), Moderna Therapeutics (US),        
CureVac (Germany), Pfizer with BioNTech (US and Germany), Takis BioTech (Italy),           
Zydus Cadila (India), Inovio Biopharmaceuticals (with Beijing Advaccine Biotechnology)  
 
EXISTING EXAMPLES: No human-rated examples at present (animal only) 

 
Nucleic acid vaccines inject samples of virus genetic material (RNA) into the host. This RNA is                
incorporated into host cells, which then follow the genetic instructions that the RNA carries,              
and produce proteins which are like those that the virus would make itself. This stimulates the                
body’s immune system to react, and the antibodies produced against this protein should also              
protect against future infection by the virus. 
 
3.4 Viral-vectored vaccines  
 

RESEARCH GROUPS: University of Oxford (UK), Johnson & Johnson (US), Codagenix (US),            
University of Hong Kong, Institut Pasteur (France), CanSino (China), Janssen (Belgium),           
Zydus Cadila (India).  
 
EXISTING EXAMPLES: Ebola (rVSV-ZEBOV), many others in clinical trials. 

 
Viral-vectored vaccines use the natural response of the immune system against common            
viruses to generate protection against specific, potentially more dangerous target viruses. 
 
In the design of a viral-vectored vaccine, a common virus is genetically modified to include the                
genes from a more dangerous virus (e.g. SARS-CoV-2) in its genome. The host cells in the                
target organism then express these viral proteins, and immunity can be developed.  
 

 
 

4. Comparison of approaches and risks 
4.1 Risks 
The urgency of the COVID-19 situation prevents any long term (12 months post administering)              
impacts of the vaccines to be rigorously studied, so erring on the side of safety is paramount in                  
current clinical trials.  
 
Poorly designed vaccines can be worse than no vaccine: notably, the induction of antibodies              
against the spike protein in SARS patients actually worsened the disease (Jaume et al., 2011).               
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Some preprint papers (non-peer reviewed copies of a paper intended for future peer-review)             
also suggest there is an elevated level of anti-SARS-CoV-2 antibodies in severe COVID-19             
cases. If this is the case, concerns have been raised that generating anti-spike antibodies              
through vaccination may negatively contribute to disease progression.  
 
4.2 The ‘best’ vaccine? 
Different types of vaccine have various benefits and risks associated with them, which may              
affect worldwide scaling and distribution. As an example, many vaccines must be stored away              
from light and in cold conditions, meaning significant energy and advanced transport systems             
are needed, which may cause difficulties in the developing world or in remote communities.  
 
Some vaccine formulations have never been tested on humans before, so effectiveness or             
potential side effects are much more uncertain (e.g. nucleic acid vaccines). Others are much              
slower to produce as they require growing the virus itself in bulk (e.g. whole virus and subunit                 
vaccines). 
 
Furthermore, the vaccine must be easy to prepare and administer with minimal training of              
healthcare workers. Similarly, countries may want to stockpile vaccines for use in a future              
epidemic, so ideally the ‘best’ vaccine would have a reasonable shelf life to prevent wasted               
manufacture. Thirdly, the long-term effect of some vaccines is unknown, or potentially            
dangerous to some individuals. Live attenuated vaccines are advised against in           
immunocompromised individuals as they may cause active disease. The impact of novel            
vaccine platforms on some of the population, including children, pregnant women and            
immunocompromised individuals, is currently not fully understood.  
 
At this early stage it is unclear which of the approaches detailed above is most likely to                 
succeed and which will end up being the lowest-risk. It is entirely sensible to pursue multiple                
options throughout the development process to mitigate risk and enable a sensible choice to              
be made about which vaccine(s) to distribute and on what schedule. 
 
4.2 Antibody therapy – an alternative 
 

RESEARCH GROUPS: Johns Hopkins University (US), Takeda Pharmaceuticals (Japan)        
Mount Sinai School of Medicine (US) 
 
EXISTING EXAMPLES: Ebola, SARS, H1N1-Influenza  

 
The blood of patients who have fully recovered from a SARS-CoV-2 infection still contains              
active virus-neutralizing antibodies. Their blood can be filtered to remove the blood cells             
themselves, leaving a refined fluid called ‘convalescent serum’. Serum can then be infused             
into a healthy person to prevent them from contracting the virus, or a sick one (in larger                 
quantities) to support their own immune system (Casadevall & Pirofski, 2020 - see figure 1).               
Such immunity would be ‘passive’, and would only last as long as the antibodies themselves               
(approximately 3 weeks), but may enable at-risk workers to carry on in their roles for as long                 
as possible. (Casadevall & Pirofski, 2020) 
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Figure 1. The process for extraction of convalescent serum from recovered COVID-19 patients 

and the routes to both prophylaxis and therapy [Casadevall & Pirofski, 2020] 
 
The benefits of the antibody therapy method of treatment is the potential for rapid widespread               
adoption, as treatment relies only on a population of willing donors and the facilities to test and                 
purify blood samples. However, it is unclear whether the antibody therapy strategy will be              
reliable and it will function at best as a short term immunization strategy.  
 

 
 
5. Timeline 
The accelerated vaccine programs currently in progress are highly unlikely to yield a widely              
available vaccine in less than 12-18 months. Indeed, the first of the current Phase I trials are                 
not due to be completed for over 9 months; as such vaccines are unlikely to be a ‘way out’ of                    
this immediate crisis. It should be noted that development of a vaccine in this accelerated time                
frame is highly unusual (Ebola being one other recent example), and hence further             
acceleration is difficult to envisage - though if the opportunity should arise, the government              
should of course seize upon it.  
 
Figure 2 highlights some of the key steps in the current vaccine development timeline.  
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Figure 2. Potential vaccine development timeline - note that many of these dates are 
self-reported by the companies in question and hence are subject to change. 

 
 

 
6. Vaccine research – who and how much 
Existing models for funding research generally take several months to evaluate proposals, so             
several nations have put in place emergency funding packages to assist with vaccine             
development. The Coalition for Epidemic Preparedness Innovations (CEPI), based in          
Oslo, has coordinated much of the worldwide effort.  
 
6.1 UK 
On 26th March 2020, the UK Government announced that £210 million would be donated to               
the global vaccine effort, in addition to £50 million already pledged. This makes the UK the                
largest contributor to the international effort. Following the virtual G20 summit last week, the              
UK Prime Minister announced that he hopes that the vaccine would be distributed to ‘anyone               
who needs it’.  
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Specific funding for vaccine-based research projects was announced by UK Research and            
Innovation last week. Charitable funding bodies including the Wellcome Trust are also            
contributing to the funding efforts (Wellcome Trust, 2020). 
 
UK labs working on the vaccine include the Jenner Institute at the University of Oxford               
(ChAdOx1 nCOV-19), the Department of Infectious Disease at Imperial College London, and            
the Department of Veterinary Medicine at the University of Cambridge. The Oxford vaccine is              
the only candidate to have entered clinical trials, with combined Phase I/II trials due to               
complete in May 2021.  
 
6.2 Europe 
Particularly promising research is being conducted by CureVac, based in Tübingen, Germany            
funded by the CEPI. It was reported in mid-March that the President of the United States had                 
attempted to buy exclusive access to this vaccine for US citizens (Dyer, 2020). No vaccines               
from Europe (other than that from Oxford) have entered clinical trials. 
 
6.3 Canada & USA 
Many of the vaccine development trials in the United States are being undertaken by private               
companies (e.g. Johnson & Johnson), whilst those in Canada are largely funded by a ‘Rapid               
Research Funding Competition’. 
 
Clinical trials have begun for the mRNA-1273 vaccine (Phase I trials due to complete by June                
2021), developed by the Massachusetts-based company Moderna.  
 
6.4 China 
CanSino Biologics, based in Wuhan, have moved into initial clinical trials for their vaccine,              
Ad5-nCOV (Phase I trials due to complete in Dec 2020).  
 

 
 
7. Policy questions 
It is likely that at every stage of the vaccine development and testing process, complex policy                
issues will arise. The Government must have in place comprehensive plans to deal with all               
likely eventualities, and the opposition should hold them to account. Key topics of concern are               
listed below - but it should be noted that at this early stage, many of these questions are                  
speculative in nature and may be rendered obsolete within a very short timeframe.  
 
7.1 Development 
Within the UK, assisting with the development of an effective vaccine (or vaccines) must be a                
priority for the Government. SfL considers the following questions essential to holding the             
Government to account during the vaccine development process.  
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How will the Government: 
 

1. Support research laboratories to stay open? 
2. Continue to coordinate funding of vaccine development efforts with other bodies (such            

as the Wellcome Trust) to whatever degree is required? 
3. Keep supply chains for chemical reagents and laboratory equipment open? 
4. Ensure a sufficient supply of laboratory animals are available? 
5. Ensure that sufficient support is in place for lab workers; particularly including            

childcare, security, and healthcare? 
6. Manage animal trials to ensure that these take place without disruption induced by             

closures or protest? 
7. Ensure that potentially competing clinical trials are supported, scalable and properly           

regulated? 
8. Ensure that, now the UK is no longer a member of the European Medicines Agency,               

collaboration in the vaccine development process is unhindered?  
9. Ensure appropriate policy is in place to deal with any intellectual property issues             

associated with the development of a vaccine, whether it is developed abroad or             
domestically? 

 
7.2 Distribution 
Once a vaccine has been shown to be effective, the actions that must be taken will depend on                  
whether the vaccine is developed within the UK or not. 
 
If the vaccine is developed domestically the government must ensure that full clinical data are               
shared with the wider international community and the WHO in as timely a manner as               
possible. Additionally, clear management of intellectual property must take place; with the            
optimal route clearly being that no patent is filed, as was the case with the Polio vaccine                 
(Johnston & Wasunna, 2007). 
 
Should the vaccine be developed outside the UK, it is unclear what the procedure for sharing it                 
will be (note the reported attempt in mid-March by the President of the United States to ‘buy’                 
CureVac’s work). Emphasis should be placed on multinational, facilitated sharing (e.g. through            
the WHO) with care taken to ensure that developing nations have fair and affordable access               
on behalf of their populations, who are often amongst the most vulnerable.  
 
Regardless of where the vaccine is developed, a clear immunisation schedule must be             
developed. This should consider who the highest-risk groups are (either due to occupation or              
underlying condition), who the most critical groups needed in crisis management are, and the              
likelihood of survival without a vaccine.  
 
How will the Government:  
 

1. Set a clear prioritisation plan for the immunisation schedule, which considers the risk             
factors of different groups and their role in crisis response? 

2. Ensure that sufficient funding is set aside for potential purchases of the vaccine? 
3. Decide upon the minimum fraction of the UK population who must be immunised?  
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7.3 Usefu 
As with any accelerated procedure, concerns will exist around the quality assurance and             
quality control of the process. The level of risk is most likely going to be elevated as compared                  
to a substantial vaccine trial, and this must be considered. 
 
Domestic concerns: 

1. Should the vaccine be developed or manufactured in a country with different quality             
controls and standards to our own, will any divergence from UK regulatory standards             
be accepted? 

2. What level of short/medium term risk associated with any vaccine will the Government             
accept? 

3. Given that the vaccine’s long term effects (longer than 12 months post administering)             
cannot be reliably studied in these trials, what level of risk would be appropriate on this                
timescale? 

4. Who will be accountable for any adverse or unexpected side-effects of any vaccine             
used in the UK?  

5. What rate of serious adverse reactions (e.g. serious allergic reactions) to any vaccine             
would the Government accept? 

 
International concerns: 

1. If the vaccine is developed in the UK, how will the Government ensure that intellectual               
property concerns do not stifle global distribution in any way? 

2. Can the Government confirm that it will not entertain foreign leaders attempting to ‘buy’              
exclusive access to any domestically-developed vaccine? 

3. How does the Government intend to assist with global distribution of the vaccine and              
will it mobilise an international response similar to the Ebola epidemic? 

4. Will the Government fund international distribution of the vaccine in developing           
countries, if it comes at a substantial per-unit cost? 

 
 

 
8. Conclusion 
 
It is critical that policy makers and public officials have an understanding of the scale of                
vaccine development: the volume of resources, numbers of researchers employed and hours            
invested thus far will pale in comparison to those required moving forward. It is of utmost                
importance that researchers are supported as essential workers, and that international           
relationships are maintained and strengthened throughout this period; supporting all other           
governments undertaking this vital research.  
 
There will be no ‘quick fix’, and no rushing through the clinical trial process: a vaccine will be                  
distributed only when it has proven beyond a reasonable doubt not to endanger the public.               
Before then, careful and educated handling of the public health of the nation must be the                
Government’s top priority and procedures must be put in place to ensure the fair and equitable                
distribution of any vaccine developed.  
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Appendix 
 

A. 3.1 Whole Virus Vaccines  
 
Live attenuated vaccines 
Live attenuated vaccines are currently used world-wide, and provide long term immunity with a              
low risk of actually causing pathogenic symptoms in most people with healthy immune             
systems. During development, the virus is passed through a series of cell cultures in the               
laboratory, until it reaches the point where it will still replicate in a human host, but does not                  
cause symptoms of the disease to be expressed. However, an immune response is still              
generated.  
 
One example of a live attenuated vaccine is the measles vaccine. These vaccines replicate              
the immune response to a natural infection; and hence in persons with a compromised              
immune system, live attenuated vaccines can pose a higher risk. These vaccines need to be               
stored away from heat and light.  
 
Status: pre-clinical trials 
Codagenix and the Serum Institute of India are together producing a live attenuated             
COVID-19 vaccine, through ‘designing’ laboratory-made, optimal attenuated viruses. This         
vaccine is expected to go to clinical trials in around six months time.  
 
Inactivated vaccines  
In comparison to live attenuated vaccines, inactivated vaccines are killed through chemical or             
heat treatment, and cannot replicate within the host. These vaccines are often administered             
across several doses, and generally only induce an antibody response to the pathogen.             
However, they have a higher safety profile in immunocompromised individuals than live            
attenuated vaccines.  
 
 
    A 3.2 Subunit Vaccines 
SARS-CoV-2 encodes viral proteins, which serve various different functions across the viral            
life cycle. Subunit vaccines elicit an immune response using only some of the virus’ expressed               
proteins.  
 
Current efforts are targeting primarily the Spike (S) protein, which SARS-CoV-2 uses to attach              
to cells, and the nucleoprotein (NP). These vaccines generally only elicit antibody responses.             
They are however relatively safe, and can remain stable for longer periods of time than live                
attenuated vaccines.  
 
Status: pre-clinical trials 
Subunit vaccines for COVID-19 are being developed by many institutions worldwide. Below is             
a selection of current vaccine candidates in the pre-clinical trial stage.  
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Novavax (US) is developing a subunit vaccine for SARS-CoV-2. The spike protein of             
SARS-CoV-2 is the target. A Phase I clinical trial is reportedly planned for late spring 2020.  
 
The University of Queensland (Australia) is also working on a protein subunit vaccine, using              
a ‘molecular clamp’ to stabilise the protein. This vaccine will progress to clinical trials later in                
2020.  
 
Generex (US) is collaborating with EpiVax (US) to use ‘computationally driven’ techniques to             
develop a subunit vaccine. 
 
Clover Biopharmaceuticals (China) and GSK (UK) are collaborating on a vaccine consisting            
of an artificially-designed set of spike proteins. 
 

A. 3.3 Nucleic Acid Vaccines 
Status: pre-clinical trials  
Pfizer (US), with BioNTech (Germany), announced the development of an RNA vaccine            
candidate, BNT162. This vaccine is expected to enter clinical trials by April 2020. BioNTech              
also has an agreement with Shanghai Fosun Pharmaceutical (China), who will facilitate the             
Phase I clinical trials in China.  
 
Inovio Pharmaceuticals (US) is developing INO-4500, a DNA vaccine against COVID-19,           
which is currently in pre-clinical studies and expected to progress to clinical trials by April               
2020. A recent collaboration with Beijing Advaccine Biotechnology (China) aims to have            
concurrent clinical trials running soon.  
 
Status: phase I clinical trials 
Moderna (US, with NIAID) has started a phase I clinical trial of mRNA-1273, their COVID-19               
vaccine candidate, which will last for until June 2021. Knowledge of previous coronaviruses             
(e.g. MERS CoV) is being used to inform development here. (Orelli, 2020) 
 

A. 3.4 Viral-vectored vaccines 
Status: phase I clinical trials 
University of Oxford (UK) has produced a viral-vectored vaccine encoding the SARS-CoV-2            
spike protein, inserted into the Chimpanzee Adenovirus vector backbone (ChAdOx1).          
Chimpanzee adenovirus is closely related to human adenoviruses, however humans have no            
pre-existing immunity to them. Recruitment is currently underway for a Phase I/II clinical trial,              
which will last between 6 and 12 months.  
 
CanSino Biologics (China) and the Beijing Institute of Biotechnology (China) are           
producing a viral-vectored vaccine, using human adenovirus type 5 (Ad5) as the backbone.             
Candidates are currently under recruitment for a Phase I clinical trial, which will last six               
months.   
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