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Introduction:  

A global effort is underway to develop and mass-produce an effective vaccine to counter the highly infectious 

coronavirus disease, COVID-19. Accelerated clinical trials are already underway, but vaccine development 

often takes years. Experts estimate that an expedited vaccine development process could speed a successful 

candidate to market in approximately 12-18 months – from conception to market availability. 

 

No vaccine currently exists for preventing a coronavirus infection in humans. The rapidly growing infection rate 

of COVID‑19 worldwide during early 2020 stimulated international alliances, government efforts, the private 

sector, and NGOS to urgently organize resources to make multiple vaccines on shortened timelines. As of 

September 2020, there were 321 vaccine candidates in development, with 39 vaccine candidates in clinical 

research, 33 in Phase I-II trials, and 6 in Phase II-III trials. When a safe and effective vaccine is found, COVAX 

(led by WHO, GAVI and CEPI) will facilitate the equitable access and distribution of these vaccines to protect 

people in all countries. People most at risk will be prioritized. The objective of this issue is to discuss 

sustainable vaccine R&D, as well as the ensuing distribution process when a vaccine is approved. 

 

 

Key Terms: 

 

COVID-19 Vaccine 

Biotechnology product intended to provide immunity specifically against COVID-19.  

 

Phases of clinical trial 

The stages in which scientists conduct experiments with a health intervention to obtain sufficient evidence for a 

process considered effective as a medical treatment. Drug development includes the following phases: 

 

Preclinical 

Testing of drugs in non-human subjects to assess the features of a test or treatment 

 

Phase I  

Subtherapeutic (reduced) doses usually in healthy volunteers to determine safety and dosing 

 

Phase II 

Establishes initial reading of efficacy and further explore safety in small numbers of people 

 

Phase III 

Large, pivotal trials to determine safety and efficacy in sufficiently large numbers of people with the COVID-19 

infection. Large scale testing and randomization of trials. 

 

Approval 

Regulators in each country review the trial results and decide whether to approve the vaccine or not. During a 

pandemic, a vaccine may receive emergency use authorization before getting formal approval. Once approved, 

vaccines are licensed and made available to the public. 
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Phase IV 

Post-approval trials where researchers continue to monitor drugs already provided to the general population 

 

Sustainable Development 

Goal 3 of the UN SDGS aims to achieve access to quality essential health-care services and access to safe, 

effective, quality, and affordable essential medicines and vaccines for all. 

The goal also works to support the R&D of such vaccines/medicines. 

 

R&D 

Research and development – process by which an entity works to obtain new knowledge to create new 

technology, products, services, and systems that it will either use or sell. 

 

Biotechnology 

Medicines made by biotechnology companies are derived from living organisms. Biotechnology companies are 

primarily responsible for the R&D of COVID-19 vaccines. 

 

Pharmaceutical 

Medicines made by pharmaceutical companies generally have chemical basis. Pharmaceutical companies are 

responsible for some R&D, testing & screening, and chemical fabrication of COVID-19 vaccines. 

 

 

 

Major Parties Involved: 

 

1.International Institutions 

 

World Health Organization (WHO) 

Specialized agency of the United Nations responsible for international public health. Beginning May 2020, the 

WHO raised US $8.1 billion to support rapid development of vaccines. The WHO is responsible for overseeing 

the international approval process, to which end it published the “R&D Blueprint for the novel Coronavirus,” 

which screens vaccine trials and prioritizes which vaccines should go into Phase II and III clinical trials.  

 

In March, the WHO initiated the "Solidarity Trial" in 10 countries, enrolling thousands of people infected with 

COVID‑19 to assess treatment effects of four existing antiviral compounds with the most promise of efficacy. A 

dynamic, systematic review was established to track the progress of registered clinical trials for COVID‑19 

vaccine and therapeutic drug candidates 

 

Coalition for Epidemic Preparedness Innovations (CEPI) 

CEPI is an alliance to finance and coordinate the development of new vaccines to prevent and contain infectious 

disease epidemics. CEPI, which is organizing a US$2 billion worldwide fund for rapid investment and 

development of vaccine candidates, indicated in September that clinical data to support licensure may be 

available by the end of 2020 

 

Global Alliance for Vaccines and Immunization (GAVI) 

GAVI was created with an emphasis to improve access to new and underused vaccines for children living in 

LDCs. Private and government representatives of 52 countries have raised US$8.8 billion in support of GAVI to 

prepare for COVID-19 vaccinations of 300 million children in under-developed countries through 2025. 
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Access to COVID-19 Tools Accelerator (COVAX) 

COVAX is a joint program implemented by WHO, CEPI, and GAVI to coordinate global COVID-19 vaccine 

development with emphasis to provide innovative and equitable access to COVID-19 diagnostics, treatments, 

and vaccines. In July, the WHO announced that 165 countries, representing up to 60% of the world population, 

had agreed to a WHO COVAX plan for fair and equitable distribution of an eventual licensed vaccine, assuring 

that each participating country would receive a guaranteed share of doses to vaccinate the most vulnerable 20% 

of its population by the end of 2021. 

 

 

2.National Governments 

 

China 

As of June 2020, six of the eleven COVID‑19 vaccine candidates in early-stage human testing were developed 

by Chinese organizations. Several private Chinese companies and research institutes are supported by the 

government for financing research, conducting clinical trials, and manufacturing the most promising vaccine 

candidates. China has pledged US$2 billion to support overall efforts by the WHO for programs against 

COVID‑19. It has additionally announced that it plans to provide a US$1 billion loan to make its vaccine 

accessible for countries in Latin America and the Caribbean, and that it would provide five Southeast Asian 

countries of Cambodia, Laos, Myanmar, Thailand and Vietnam priority access to the vaccine once it was fully 

developed. 

 

US 

The United States Biomedical Advanced Research and Development Authority (BARDA), a federal agency that 

funds disease-fighting technology, announced investments of nearly US$1 billion to support American 

COVID‑19 vaccine development, and preparation for manufacturing the most promising candidates. BARDA 

partners with a number of US private sector corporations to conduct vaccine development. 

  

On 15 May, the US government announced federal funding for a fast-track program called Operation Warp 

Speed aimed at developing an effective vaccine and manufacturing enough doses for all three hundred million 

Americans by early 2021. The effort, which has pledged billions of dollars to companies with promising 

vaccine candidates, brings together agencies within the Department of Health and Human Services (HHS)—

including the Centers for Disease Control and Prevention (CDC), the National Institutes of Health (NIH), and 

the Food and Drug Administration (FDA)—and the Department of Defense. 

 

EU 

The European Commission is also funding several candidates across the private sector; a virtual summit hosted 

by the European Union, world leaders, organizations, and banks pledged $8 billion for vaccine research. 

 

Russia 

Russia has been funding several large vaccine candidates in the nation since early 2020. In July 2020, Russia 

was alleged that state-backed hackers may have been trying to steal COVID-19 treatment and vaccine research 

from academic and pharmaceutical institutions in other countries; Russia has denied it. 

On Aug 11, 2020, Russia became the first country in the world to approve a vaccine against COVID-19. The 

vaccine was approved without large scale testing; At the time of approval, the vaccine had not even started 

phase 3 trials, nor had any results on the earlier stage trials been published.  
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3.Private Sector 

 

The private sector is composed of reputable pharmaceuticals companies around the world that are competing to 

develop vaccine candidates. The private sector is being funded substantially by national governments to 

expedite R&D processes. Notable private sector companies and their vaccine candidates include: 

 

Johnson & Johnson (US)/ Janssen Pharmaceutica (Belgium, J&J subsidiary) / Biomedical Advanced 

Research and Development Authority (BARDA) (US) - Ad26COVS1 (Phase I-II) 

BARDA and Johnson & Johnson together have committed more than $1 billion of investment to co-fund 

vaccine research, development, and clinical testing. J&J expects to initiate human clinical studies of its lead 

vaccine candidate at the latest by September 2020 and anticipates the first batches of a COVID-19 vaccine to be 

available for emergency use authorization in early 2021. 

 

Pfizer (US)/ BioNTech (Germany) - BNT162b2 (Phase III) 

Pfizer has signed a nearly $2 billion contract with the U.S. government to provide 100 million doses by 

December 2020—an agreement that goes into effect when and if the drug is approved and delivered. Pfizer  

 

University of Oxford/AstraZeneca (UK) - ChAdOx1 nCoV-19 (Phase III) 

Oxford's and AstraZeneca's vaccine candidate was one of the first candidates to move into Phase III trials. 

AstraZeneca and Oxford plan to produce a billion doses of vaccine that they’ve agreed to sell at cost. 

 

Sinovac (China)/ Butantan (Brazil) – CoronaVac (Phase III) 

 On July 3, Brazil’s regulatory agency granted this vaccine candidate approval to move ahead to phase three, as 

it continues to monitor the results of the phase two clinical trials. Preliminary results in macaque monkeys, 

published in Science, revealed that the vaccine produced antibodies that neutralized 10 strains of SARS-CoV-2. 

Phase three will recruit nearly 9,000 healthcare professionals in Brazil. Sinovac will also conduct phase three 

trials in Indonesia and Bangladesh. 

 

Sinopharm (China) – Unnamed (Phase III) 

China’s state-run pharmaceutical company, in collaboration with the Wuhan Institute of Biological Products. 

On August 22, China revealed that it began to inoculate medical workers and other high-risk groups with the 

Sinopharm trial vaccines in July, making it the first experimental vaccine available to civilians beyond clinical 

volunteers. 

 

The Gamaleya National Center of Epidemiology and Microbiology (Russia) - Sputnik V (Phase III/ WHO 

Phase I) 

 Despite the lack of published evidence, Russia has cleared the Sputnik V vaccine for widespread use and 

claimed it as the first registered COVID-19 vaccine on the market. Russia reports that it will start phase three 

clinical trials on August 12; the World Health Organization, however, lists the Sputnik V vaccine as being in 

phase one of clinical trials. 

 

 

4.Research Institutes and NGOs 

 

The Bill & Melinda Gates Foundation 

Donated US$250 million in support of CEPI for research and public educational support on COVID‑19 

vaccines, and pledges $1.6 billion to GAVI.  
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University of Oxford 

The premier UK university is collaborating with AstraZeneca to develop a vaccine candidate. 

 

United Nations Children’s Fund (UNICEF) 

UNICEF has established a Global Vaccine Action Plan (GVAP) endorsed by the 194 Member States of the 

World Health Assembly in May 2012. GVAP’s mission is also to prevent millions of deaths by 2020 through 

more equitable access to vaccines. 

 

International Vaccine Access Center (IVAC) 

The mission of the International Vaccine Access Center (IVAC) at the Johns Hopkins Bloomberg School of 

Public Health (JHSPH) is to “accelerate equitable access to vaccines through the generation, synthesis, and use 

of evidence to inform decision-making and action.” 

 

 

Previous Attempts to Resolve the Issue:  

As this is an ongoing international issue, there are no previous attempts to resolve the issue. COVID-19 

vaccinations are under development and there is not yet an internationally recognized vaccine in the market. 

On a general scale, the matter of health and equitable access to medicine, healthcare, and vaccines is 

encompassed in Goal 3 of the UN SDGs and is a significant international objective. Achieving immunization in 

all diseases and in all global regions are the relevant highlights of this goal. 

 

Timeline: 

(Year) (Event) 

January 2020 WHO declares a global health emergency. 

11 January 2020 Genetic sequence of COVID‑19 was published, triggering an urgent international response 

to prepare for the outbreak and hasten development of a preventative vaccine. 

March 2020 WHO deploys international "solidarity trial" for evaluation of several vaccine candidates 

reaching Phase II–III clinical trials. 

 CEPI committed to research investments of US$100 million across several countries, and 

issued an urgent call to raise and rapidly invest $2 billion for vaccine development. 

April 2020 80 companies and institutes in 19 countries working to develop COVID-19 vaccines. 

 WHO publishes an "R&D Blueprint for the novel Coronavirus". The Blueprint listed a Global 

Target Product Profile (TPP) for COVID‑19, identifying favorable attributes of safe and 

effective vaccines under two broad categories: "vaccines for the long-term protection of 

people at higher risk of COVID‑19, such as healthcare workers", and other vaccines to 

provide rapid-response immunity for new outbreaks. 
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May 2020 WHO organized a telethon (fundraising event) which received US$8.1 billion in pledges 

from forty countries to support rapid development of vaccines. 

 The WHO, CEPI, and GAVI implement COVAX. 

June 2020 AstraZeneca made a USD$750 million deal allowing CEPI and GAVI to manufacture and 

distribute 300 million doses if its Oxford vaccine candidate proves safe and effective, 

reportedly increasing the company's total production capacity to over 2 billion doses per year 

4 June 2020 A virtual summit was coordinated from London, UK, among private and government 

representatives of 52 countries, including 35 heads of state from G7 and G20 nations, to raise 

US$8.8 billion in support of GAVI 

11 August 2020 Russia became the first country in the world to approve a vaccine against COVID-19. The 

vaccine was approved without large scale testing; there are concerns that the approval was 

premature. 

 

September 2020 

321 vaccine candidates in development, a 2.5-fold increase since April. However, no 

candidates have completed clinical trials to prove its safety and efficacy. Some 39 vaccine 

candidates were in clinical research, 33 in Phase I–II trials, and 6 in Phase II–III trials. 

 CEPI scientists reports 9 different technology platforms (i.e. different forms of vaccines) 

under research and development 

  

Late 2021 Projected date when an internationally accredited vaccine will be made available. The ending 

duration of several vaccine clinical trials. 

  

 

 

Possible solutions:  

 

Accelerated development across several COVID-19 vaccines is well underway, with select companies reaching 

Phase III of research. Phase III is the most critical point in clinical research, with the drug made available for 

testing to tens of thousands of participants. The process usually takes several years; the expedited development 

conditions for a COVID-19 vaccine have shortened Phase III development to less than a year for several 

candidates. 

The above are the projected mainstream development path for a vaccine tailored for COVID-19. There are a 

number of alternatives and/or techniques that have assisted the development of COVID-19 vaccines, such as but 

not limited to: 

 

Non-specific vaccines 

Some vaccines have non-specific effects beyond the disease they prevent. Two existing vaccines are being 

tested to determine if either has a protective effect against COVID‑19. 
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Use of adjuvants 

An adjuvant is a substance formulated with a vaccine to elevate the immune response to an antigen. 

Specifically, an adjuvant may be used in formulating a COVID-19 vaccine candidate to boost its 

immunogenicity and efficacy to reduce or prevent COVID-19 infection in vaccinated individuals. Eleven of the 

vaccine candidates in clinical development used adjuvants to enhance immunogenicity. 

 

Technology platforms 

There are several biological approaches of development that lead to the same solution - vaccination against 

COVID-19. CEPI scientists reported that 9 different technology platforms are currently under research across 

vaccine candidates; each vaccine candidate may specialize in one technology platform. 

 

Computer-assisted research 

In March 2020, the United States Department of Energy, National Science Foundation, NASA, industry, and 

nine universities pooled resources to access supercomputers from IBM, combined with cloud computing 

resources from Hewlett Packard Enterprise, Amazon, Microsoft, and Google, for drug discovery. Computer-

assisted research aims to forecast disease spread, model possible vaccines, and screen thousands of chemical 

compounds to design a COVID‑19 vaccine or therapy derived from computer software, data modeling, and 

artificial intelligence. 

 

Adaptive Designs 

A clinical trial design in progress may be modified as an "adaptive design" if accumulating data in the trial 

provide early insights about positive or negative efficacy of the treatment. Adaptive designs may progress to 

later clinical phases but produce an earlier decision for termination or success. 
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