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James ROBINSON:

Hello everyone. My name is Jim Robinson. | am the sustainable manufacturing
lead for CEPI, the Coalition for Epidemic Preparedness Innovations. I'm happy to
present at today's conference virtually on how we have enabled and accelerated
COVID-19 vaccine manufacturing response to help address this global pandemic.
That's an outline. I'll first start with who CEPI is. Then | will talk about COVAX as well,
a partnership with GAVI and the WHO. We'll talk about how we prepared for global
pandemics before. COVID how we have been responding to COVID and our approach
to supplying the world with vaccine for this horrible disease. We will then reflect a bit

on the, how we can better prepare for the next outbreak.

So CEPI is a group that was formed. It's a global coalition formed from the

lessons learned from Ebola to understand how we can respond faster, have vaccines
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more ready as outbreaks happen, and then obviously to close the gaps in the system
that allows us to have the fastest and effective response in the shortest time possible.
We're a global private, philanthropic and civil society organization supported coalition.
We look at identifying priority threats, but also to build capabilities for rapid response
to unknown threats, the pathogen X as it's often called. Our goal is to move candidates
through late preclinical studies with proof of concept in humans, to have data on dose
and have stockpiles for an outbreak in the case of a unknown threat, like COVID to
be able to rapidly prepare a novel vaccine that can be in the clinic quickly and give
protection to the world. We launched CEPI in 2017 and we are currently managing
roughly $2 billion in funding for the first five years. Our vision is a world in which
pandemics are no longer a threat to humanity. And we do this through accelerating

the development of vaccines against emerging disease.

CEPI is joined this year by GAVI and by WHO, and creating a partnership that
will develop vaccines through CEPI, leading right up to manufacturing will then link to
the procurement of vaccines with GAVI, and then the allocation and delivery of
vaccines through WHO. All of us working together. So that as vaccines are developed,
we can be best prepared for how they might be delivered. This has been supported
by additional funding that CEPI has raised for $1.7 billion as well as the COVAX facility
where companies or countries can buy vaccines through the facility. And that helps
us fund the development of advanced manufacturing. Our goal is to develop the
largest and most diverse, actively managed portfolio of vaccine candidates. Our goal
is to deliver at least 2 billion doses by the end of 2021. And then finally to do that in
a fair and equitable way, such that the vaccine goes to people based on need, not

based on ability to pay.

The CEPI strategic objectives are preparedness and that is working on vaccines

that we are aware of. diseases we're aware of. It is response, to be able to quickly
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move into a novel pathogen and develop a vaccine. And it's also in sustainability, to
create processes and platforms that can support our various needs. We had underway
before COVID a number of calls for proposal, including a number of projects to
develop vaccines against MERS, Lassa, Nipah, Chikungunya, and Rift Valley fever, but
also three disease X platforms or rapid response platforms that could quickly have a

vaccine ready for a novel pathogen.

Within this group of rapid response platforms for disease X. We had the RNA
platforms, DNA platforms, recombinant proteins with molecular clamp, which is a
platform that could very rapidly be executed, and then viral vectors. And to that end,
these platforms were being developed, such that we could have from the identification
of a pathogen until the beginning of the first clinical trial within 16 weeks. And you'll
see that we clearly did that when using these platforms for the COVID. Within six
weeks of the first dose, we would expect to see clinical benefit and therefore a two
dose series could work one month apart with protection coming two weeks after the
second dose. And then we needed a process on a platform that was capable of making
hundreds of thousands of doses in a shorter period of time. Clearly for most outbreaks,
several hundred thousand doses would be sufficient. For COVID, we recognize the
need for billions of doses. Our approach was to test these platforms on known
pathogens to characterize the safety and immunogenicity of these platforms. And then
to test them on a live fire exercise for Disease X. Clearly COVID-19 came before we
were ready for this live fire exercise, and it in fact became that a true test of how

rapidly these platforms could respond.

So, when COVID emerged, we leveraged these rapid response platforms and
prior development partners in order to create a robust portfolio of vaccine approaches.
We have been proactively preparing for production of billions of doses of the vaccine

at risk. We will have up to 10 programs, ultimately approved. Nine currently in the
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portfolio, although one has already been stopped from our portfolio. And then we
have formulation filling being prepared. | would say generically, such that regardless
of which drug substance process works, we will have a drug product capabilities. We
know the world may need 8 to 16 billion doses of vaccine. If everyone requires two
doses, and therefore we recognize the need for making billions of doses in order to

stop this pandemic.

The role CEPI plays is to incentivize the development and manufacturing by
accepting a significant financial risk to develop multiple platforms and invest in
manufacturing before we have clinical proof of concept. As such, as soon as we do
have a vaccine we know works, we also know that we can have many doses ready.
Our platform includes multiple technologies, the RNA and DNA technologies, protein-
based technologies with adjuvants in the center of this table, and then live viral vectors
that can deliver the target protein to the human body in a different way. By having a
broad portfolio, we increase the probability that one of our vaccines will in fact be
successful and therefore increase the probability that we will have vaccine to treat the

disease.

Now for many, the timelines that we spoke about seemed impossible. And I'd
like to talk about how we've been able to move so quickly - we, as in the world - in
developing the vaccine. Typically, vaccine research starts and goes from preclinical
studies using lab scale production. That material goes into phase one supply for safety,
and then that is supported by pilot scale manufacturing. During phase one, we often
scale up to have material ready for phase two study, then go to full scale
manufacturing to support efficacy. More than three batches at full scale for consistency
and ultimately the necessary product for launch after approval. And in this process,
there are multiple periods where we wait for result before we go to the next step. We

add capacity as market expand such that we do not overinvest in that capacity.
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Typically, a new facility is needed and that can take up to two to three years. And so,
it certainly is something that in general has been a four to seven-year campaign to

get a new product through R&D into commercial use.

Our challenge with COVID was to do it in less than 12 months. We do that by
doing the compressed studies for clinical and preclinical, having material ready for
phase one quickly, but not waiting for results, scaling up and putting capacity in place,
such that as soon as we have signals from Phase 1 and Phase 2b, we then go into
Phase 3 and ultimately into licensure, leveraging emergency use authorizations in
order to get more rapid approval. By funding 12 programs, we do expect two or three
to be successful. We've been fortunate in that our view, we will have more vaccines.
We will have an abundance of approvals rather than a limited number as feared. But
there was no time for new facilities. So we knew we must find existing capacity and
to do so without replacing current products. The risks we were taking were financial
risks. We were making investments to go more quickly, but not taking risks to the
human safety signals. All the typical safety figures and numbers were followed. And
as you see, in many cases of more than 30,000 people in these phase three safety
studies. By incentivizing the development and manufacturing and through acceptance
of financial risk, and by investing in manufacturing, we reduce the time it takes to get

it to a billion doses.

So again, our approach was to partner early and to produce doses to support
clinical studies. Those processes were scaled for industrial scale before moving to,
even before, the clinical trial in many cases. Each product is scaled out in different
countries to diversify the risk and to expand capacity. The bulk vaccine is stockpiled
in anticipation of determining the final dose in Phase 2 studies. Some projects will fail
during this clinical development and those capacities will be lost. However, some of

these can be repurposed because the technologies are somewhat fungible. With two
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to three successful programs with sufficient scale, our ability to deliver more than 2

billion doses has a reasonable probability of success.

Our overall approach was considering first for drug substance that we would
need to scale up at risk. We would need to scale out as well because of the risk of
nationalism or countries closing our borders for the export of their vaccines. And so,
in fact, we targeted a distributed supply, and in fact, we'll have supply in five continents.
And that's through the CEPI efforts. The process yield is not known until the middle
of this past year. In some cases, that yield is still being determined. The final dose was
not known until the Phase 2b studies were executed. And again, in many cases, that
was the second half of 2020. Again, in some cases - | think in all cases - we do know
the anticipated dose of the portfolio. Obviously, the impact of the various dose and
yield that could come from these processes could change the outcome by 10-fold
with respect to how many doses were available. And so, in many cases we have over-
invested in capacity in the event that yields might be low or the dose might be high.
And then in parallel, we have executed the global capacity survey in order to find
enough, and have found enough capacity for more than 10 billion doses of vaccine if
all platforms were successful. We have financed $1.4 billion for vaccine development
and scale at a risk. We must execute this really high risk path to ensure doses are
available as early as possible. And we were planning with many unknowns and using
extensive modeling in order to understand what the relative outputs are and where

our investments needed to be improved to increase the probability of success.

For drug product, we recognized a drug substance wouldn't be available to
the second half of 2020, but a dose may not be known until the fourth quarter.
Therefore, we cannot start filling until that dose is confirmed. We've been serving
global sterile capacity and have found enough sterile form fill capacity for more than

4 billion doses of vaccine by the end of 2021, if 20 dose vials are used. Clearly a variety
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of different vial sizes have been used and so, depending on what image is chosen,
the drug product becomes more or less limiting in this process. The significant fear
was that drug product capacity would be the shortage. In fact, as we looked at the
available glass capacity, we found that the true shortage in our view would be the
availability of glass vials and CEPI invested with in the creation of five new glass vial
lines in order to support the additional production of 2 billion doses of vaccine using
20 dose vials. For upside capacity, we are looking at alternate images, such as blow-
fill-seal finishing, plastic vials, as well as the innovative 200-dose bag that has a
number of really good benefits, especially on low and middle-income settings with
respect to very low cold chain footprint. These are being studied in various user groups
and in multiple markets. And we do expect to have some pilot programs with these
images running that will help us understand which are best also for the next pandemic.
By procuring these vials and then providing them to our partners, we improve their

probability of success.

So clearly with a broad portfolio, we have many questions to answer. These
are clearly questions we couldn't answer when we made our first investments, not
knowing which with advance, which would be most productive and what the maximum
scale of capacity might be. We had to overinvest in scale, and we had to look at
fungibility in order to transfer capabilities from one product to another as projects
failed. Obviously we're also looking at some significant production of adjuvants and
lipid nanoparticle materials used for the RNAs and we knew they would be limited.
And then obviously we need to look at the cold chain multidose vials and alternative
images to understand how we might provide the maximum response based on the

limitations we expect in glass and drug product capacity and adjuvants.

To support this work we've been doing Monte Carlos simulations for our

portfolio, looking at the probability of success of each program as they advance as
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well as the number of doses they could produce. Based on the footprint we created,
we could predict a number of doses and have been able to predict that we can reach
up to 2 billion doses with our portfolio, provided we hit the yield target set that we've
put into this model. So by having this probabilistic network, we can look at multiple
ways of getting to 2 billion. And again, we expect because the vaccines seem to be
successful in the clinic so far that we will have multiple products successful beyond
the two or three we predicted, and which should give us the opportunity to deliver

many more doses.

We expect that supply chain will be a significant risk because again, as you're
looking at producing product for the world, you need to produce drug substance. In
this case, by four different manufacturers, we need to produce drug product. And in
this case, we see this happening in up to 10 different manufacturers for the network
and each of those nodes, as they connect, can be approved through different
regulators for different regions of the world. And so incredibly complex network that
is ultimately going to be required to make this endeavor work. We see that drug
substance is generally located in the high income and, or upper-middle income
countries. We see that drug product is going to be more distributed. In fact, a lot of
the production can be delivered close to the final region. We see in the beginning
that we will have very focused supply chains through single regulators for certain
countries. Over time, we looked at flexibility so that we can cross approve many
products. Managing this complexity will be an extreme challenge, is heavily supported
by modeling, but also a tremendous amount of support from the industry who has

been working in an unprecedentedly coordinated manner.

So, in conclusion, we have found that by managing a unified portfolio
approach, we have a higher probability of having a significant number of doses and

placing bets on one or two programs. We will also have recognized that there is
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significant capacity around the world to produce millions of doses in the short time.
And we do hope enough product can be available by the end of 21 or into the first
half of 22 to protect the most vulnerable populations. We also have found this capacity
does exist around the world. And in fact, there are multiple efforts specifically in South
Korea, where this conference is held, that is really contributing to this global effort of

vaccine supply.

Going forward, we do believe there are opportunities for broader, broader
global collaboration instead of multiple countries working somewhat independently.
And we look for opportunities to find ways to work better together for the next
outbreak. We were fortunate to find material capacity for this pandemic, but we think
that we were somewhat lucky and we know that we can't rely on luck for the next
pandemic. We do expect the need to build warm-ready manufacturing capacity for
more rapid response in the future. And we still have many lessons to learn on our
rapid response from a global perspective. Clearly regulatory harmonization, we believe,
will play a key role in how these vaccines can be broadly applied and broadly approved
for all populations. With that, it has been our pleasure to be with you today and to
serve this critical need of enabling vaccine supply and we wish you a very good

conference.
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Jerome KIM:

Good morning. And thank you for the opportunity to speak at this fifth Chey
Institute COVID-19 Special Webinar. From 180 candidates, maybe by some counts,
300 vaccine candidates, we now have efficacy signals and I'll go through them in a
later slide. But it reflects an enormous amount of work done at an unprecedented
speed. And Dr. Robinson did a beautiful job in illustrating the way a major organization,
CEPI, which funded many of these vaccines that we are now seeing efficacy signals on
would choose and manage a portfolio. A diverse portfolio of different kinds of COVID-
19 vaccines in various stages of development. | think the good news is that despite
all that we have heard so far about safety and efficacy for different vaccines, additional
vaccines readouts for interim analyses are expected in January and February, and these

would include the companies Novavax and Johnson and Johnson.

But if vaccines are the answer, if they are the light at the end of the tunnel,
what are the questions? Well, the first question was, you know, we were worried in
the beginning of this pandemic, in May, during the first of these webinars, would the
coronavirus spike be an easy target for vaccine developers? And in fact, now 14 studies
in non-human primates using vaccines and challenging the non-human primates, the

monkeys, with COVID-19 have shown protection against infection or disease, and also
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no abnormal safety signals. We're seeing, and I'll go into that in a separate question.
We also saw that almost all the major candidates, and you can see them listed here,
developed what we call neutralizing antibody - proteins induced by vaccination that

bind to and inactivate viruses.

You can divide the different vaccines into three groups. There were some
vaccines with a neutralizing antibody level of less than a hundred, another group
between 100 and 500, and another group with more than a thousand level. And, you
know, we would have thought initially that, well, the higher the level the better. But |
think what we have seen now in terms of vaccine efficacy, and I'm just going to show
the different vaccine efficacies for the different vaccines that have been reported so
far, it doesn't seem to matter. Neutralizing antibody titers under a hundred, between
100 and 500, and over a thousand have all been associated with vaccines that have
successfully demonstrated at least over the short term, that is two to three months,
that the vaccines can be efficacious and also safe. We really do need to know

information about more than two months.

One final thing. And Dr. Robinson did mention COVAX, the vaccine facility
being led by CEPI, GAVI and the World Health Organization. COVAX is going to ensure
that 189 countries around the world will have access to this new and innovative
COVID-19 vaccine technology. There is one problem, and you can see it in the chart
here. If you look at the different companies that scene has been purchased largely by
or pre-ordered by high-income countries. So countries like the United States have
pre-ordered now over 2 billion doses as has the European Union. There are some
countries like Canada, which have pre-ordered five times more vaccine than they need
for their population. And what we're afraid of is the gap, the equity gap. And we see
this with a lot of different vaccines. I'm going to use rotavirus vaccine as an example,

not because rotavirus vaccine is bad. | mean, rotavirus vaccine is highly safe and
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effective. Once introduced in the United States, rotavirus diarrhea nearly disappeared
from the United States of America, but rotavirus vaccine was approved by the US Food
and Drug Administration in 2006. It was approved by the World Health Organization
in 2009 and given a recommendation for use. Yet 11 years later, 60% of the children
around the world do not receive three doses of rotavirus vaccine. But if we consider
the children to be a target population for rotavirus vaccine. When we think about
COVID-19 vaccine, we're thinking about a population that is much, much larger. 8
billion people with vaccines that typically are two doses. So as Dr. Robinson pointed
out, 16 billion doses of vaccine need to be manufactured, and the gap is something

that we need to pay attention to.

Another very important question is scientific. And many of the other questions
that I'll propose are in fact scientific questions, but we're starting to see hints of why
this may be very important. We need to optimize the dose and the schedule of the
vaccine. So many of the vaccines are given roughly four weeks apart. So you get dose
one, four weeks later, get dose two. We already know from work done by Sinovac that
the schedule that they picked, giving a dose at time zero and then at two weeks, for
Sinovax vaccine is associated with lower levels of the neutralizing antibody than is
seen with a vaccine given at time zero and four weeks later. It could be that giving a
vaccine at time zero and six months later is associated with even higher levels of
neutralizing antibody. Now, we may need to change the way we think. But we really
do need to look at the scheduling of doses. And in fact, there are some countries,
even without any data, that are thinking that they may adjust the schedules that have
been approved by regulatory agencies, by the US FDA, by the MHRA or by the EMA.

The second one has to do - and this is really an accidental finding- this comes
from the AstraZeneca trial. And in that they at first didn't know that they were actually

giving people a first dose that was only one half of the amount of a standard dose.
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Oddly, the people who got a half dose first followed by a standard dose, sometime
one to three months later had an efficacy of 90%. Those people who got two standard
doses at least a month apart had efficacy of 62%. Now that seems like a fair amount
and it is. But the real point that it makes is that we don't yet fully understand the best
doses to use. We have doses that work, and we really need to examine whether this

half dose, full dose regimen from AstraZeneca is really the way to go.

This is some of the controversy that's already arisen. The US federal
government is now considering using a half dose of Moderna's vaccine in order to
stretch out the supplies, something we actually did successfully worldwide with the
yellow fever vaccine during a massive epidemic in Africa. Has this ever been shown to
be beneficial with Moderna's vaccine? No. In fact, the vaccine was given emergency
use for two full doses, given four weeks apart. Pfizer two full doses three weeks apart.
AstraZeneca two full doses at least a month apart. But now the UK is also thinking
that it's going to space out all the doses. There's absolutely no data and doctors in
the United Kingdom are actually criticizing the government for trying to change
Pfizer's COVID-19 vaccine schedule. In fact, the US FDA, the Food and Drug
Administration was so concerned that the head of the FDA, Stephen Hahn, made the
following press release on January 4th. "However, at this time, suggesting changes to
the FDA authorized dosing or schedules of these vaccines is premature and not solidly
rooted in available evidence." | think one of the things that we have to do as vaccine
scientists is to lead with the science. If we cannot support the safety and efficacy of

the given science, we shouldn't be recommending changes.

The next question has to do with boosters. Everyone's been concerned that
the two doses that we gave, that we've developed over the course of nine months in
some cases, might not actually give us what we call durable protection. That vaccine

induced protective responses, immune responses, will not necessarily last beyond a
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year or two years. And one of the key questions is when do you need to give a booster?
And what will we give as the booster? So these are data, and actually the only
published data now from Moderna. Looking at vaccine induced protective responses,
neutralizing antibody levels, at three months after vaccination. And it's actually very
difficult because the way these data are presented to compare it to what Moderna
presented in its Phase 2 Trial data that were published earlier in 2020. But it looks like
roughly a 50% decrease in the amount of neutralizing antibody over the course of
three months. Now, is this surprising? No. Many vaccines show a drop like this, and
often the levels will stabilize and will not continue to decrease at 50% every three
months. But it underlines the fact that we need to understand how quickly these
neutralizing antibody levels decline. We also have to determine whether neutralizing
antibody levels are the thing that we should look at. We all presume that these will

be a part of the correlate of protection, but in fact we don't know that.

The next question has to do with the different types of boosters. Well, if you
look very carefully at the Moderna and the Pfizer data, people get have side effects
after the first dose, but the severity of side effects increases significantly with the
second dose. And the question will be, if we give a third dose, will the side effects be
so severe that people won't want to take the dose or that the regulatory agencies will
say, "No. You can't give the third dose because the side effects are so severe that we
don't think that the vaccine is safe.” Now, we don't think that that's going to be the
case, but it's going to be important to know if we can substitute something for the
Pfizer or Moderna vaccine as the third dose or the fourth dose. Can you use the
AstraZeneca vaccine to boost Pfizer? Can you use the Pfizer vaccine to boost the
responses to AstraZeneca? So again, these are all questions that need to be answered
scientifically before we move ahead and mix and match vaccines without any due

consideration.
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This gets to the question of a correlate of protection. What is a correlate of
protection? The correlate of protection is a measurable lab test that we can find after
a person gets the vaccine. And what we'd like to do is correlate the level of that
protection with protection against disease. Identifying a correlate of protection, we'll
make optimization of schedule and future Phase 3 trials, much easier, much smaller,
much faster, and much cheaper. And you can see the final gray box is when we expect
to see correlates. Although there is a rumor that there may be a correlate reported

out for one of the vaccines later on this month.

Effectiveness. Remember that the Phase 3 trial is designed to exquisitely tell
us, without any bias, whether a vaccine protects an individual. But what countries need
to know is actually does the vaccine actually protect populations, communities, cities?
And in order to do that, we are going to have to vaccinate a large number of people,
millions of people, and begin to understand the effectiveness of the vaccine. How
does the vaccine work when it's not in the setting of a Phase 3 randomized clinical
trial? What level of herd immunity is actually necessary? So the IVI oral Cholera vaccine
has an efficacy of just 55%. But when it's used to vaccinate a city, it has effectiveness
of 85%. So, the ability of the vaccine to protect other members of the community,
what we call herd immunity is actually very profound. We need to determine what
that level is. Right now we're guessing it might be 65%. Actually, you saw that on Dr.
Robinson slides. But what we don't know is if it's 70% or 80%, in fact, Dr. Fauchi
recently said, it might be over 80%. So, we really do need to know these information
and do the effectiveness trials in order to derive important information about how the

vaccines work in the real world.

Understanding Coronavirus is going to be very important. And we've been
hearing lots of stories recently about mutant Coronaviruses circulating around the

world. We will need to do surveillance for mutants for mutant types of Coronavirus-
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19, and actually for new Coronaviruses that may make the leap into humans. CEPI, it
appears is ready for this possibility. Will the vaccine work against the new Corona
viruses? Well, if you saw the press release from the head of AstraZeneca, he believes
that his COVID vaccine will protect against all of them. In fact, we haven't seen the
data yet. The only company that's published data is Pfizer. And in fact, the Pfizer
vaccine does protect against the mutant Coronavirus. Actually, one of the mutations
in the mutant Coronavirus circulating in the United Kingdom and South Africa, which
is actually relatively good information. But the black box warning here is that they
actually didn't test it against the South African strain, and they really do need to do
that. In fact, the laboratories at IVI are also trying to get information on protection
against the South African strain. Safety issues are going to be a very important
consideration. We had initially thought that there might be two very important safety
issues that were derived from work that was done on the first SARS-CoV (the one
from 2002) and on the Middle East Respiratory Syndrome (MERS). In fact, it turns out
that human studies and animal studies to date have not shown any signs of what we
call antibody dependent enhancement or vaccine associated enhanced respiratory
disease. That's good news. On the other hand, we need more than two months worth
of safety information. Antibody dependent enhancement can occur at a time after the

two month interval.

We also have to be very concerned about the forces that are going to be
arrayed against vaccination. In order to put vaccination in place, we need to lead with
science. We have to make it easy for people to get vaccines. We have to give them
positive socialization around receiving vaccines. And we need to motivate them in
order to be vaccinated. We need to get 80 to 90% of the population vaccinated. So,
in summary, we have six vaccines showing short-term efficacy and safety, and we'll

have more by February. We do need to concentrate on manufacturing 16 billion doses,
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vaccinating 8 billion people. And then the other big question, optimization of doses,
correlates of protection, real-world evidence and data around herd immunity,
surveillance for mutations safety follow-up, and how do we get as many people

vaccinated as possible. Thank you.
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Jerome KIM:

So, thank you for those questions. So, for the first one around how effective
is COVAX? You know, at this point, we don't know. At the end of last year, there was
a publication by Reuters that said that that GAVI was very concerned about the high
risk of failure of the COVAX mechanism. And that would be a terrific loss to global
health and to the provision of vaccine, to countries around the world. Interestingly
then, two days after that the world health organization announced that it had secured
the final commitment for all 2 billion doses of vaccine to be available by the end of

2021. Of those vaccines, none of them are yet approved by the World Health
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Organization. So, we're still waiting for those approvals before those 2 billion doses

can be released for global health.

| think it's important to recognize though, that COVAX only accounts for 20%
of a country's supply. The other 80% is still pending. And it very importantly, if the
world is going to provide vaccine, we will need mechanisms like COVAX fully funded,
fully effective, and able to do all the things that were mentioned in several of the
other talks. If you look at the Operation Warp Speed map that was shown by Professor
Kim, it's actually amazing that they were able to develop vaccine so quickly. The United
States has fallen behind in implementation and in the end, it isn't the vaccine. It's the
implementation of vaccination that is going to be the critical factor in controlling
COVID. So, | think we just have to remember that all the elements have to work

correctly in order for us to be successful.

So, the second question is, can we expect [the timelines] to apply to all
vaccines? And | think that we were able to accomplish this because governments and
organizations like CEPI were willing to provide funding to companies to help them
de-risk the process. So companies have a certain timeline that they use because there
are risks associated with vaccine development. In the absence of government funding
or international funding from CEPI, it is difficult for a company to charge ahead
knowing that there are risks. And the risks come in many forms, but we've seen them
already. Questions around the dose questions around manufacturing and process
development. You know, can we optimize manufacturing questions around the
schedule questions around effectiveness? So, these are things that if you have more
time, you can explore in Phase 1 and Phase 2, and as you're going through the normal
process. Can we do it in less than 10 years? Probably. But will we routinely see it done

in a year? | don't think so.
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Okay. Thank you. Those are very difficult questions. So, how do we speed up
access? You know, COVAX is a great experiment. Never in the history of pandemics
have we attempted to provide the vaccine solutions to low and middle income
countries at the same time that the solutions are being rolled out in high-income
countries. So, that is a remarkable thing, and we need to provide support through a
multilateral solution. We need to re-engage the United States, engage with Russia,
and put all the effort into putting together a plan and a set of people who are
responsible. So right now, COVAX is led by CEPI, GAVI, and the World Health
Organization. But could you, as a reporter, identify the person you go to to ask, is this
working or isn't this working? We have a report from Reuters that GAVI is very
concerned. We have a statement from WHO that everything is fine. And who do you
go to and who is responsible? Is it a United Nations responsibility? Is it a GAVI
responsibility? Or do we do just leave it to every country to make deals with whatever
manufacturer happens to have vaccines in their back pocket? | think we need to come
up with a series of international standards. We need to have a single organization
responsible and we have to have a group or a person who's been given responsibility
by the multilateral community, by the global community, to make sure that vaccine
gets out. You mentioned the special populations. Those special populations are very
important because we know for instance, in Singapore, that migrant population was
the source of an additional outbreak. Despite Singapore's very commendable efforts
at control. | think as the United Nations Secretary General said, no one's safe until

everyone's safe. And that's the thing that we should recognize.

Now, there are organizations that distribute vaccines in refugee settings. And
countries will need to identify migrant communities within their borders and provide
vaccine. And | think that when we do the prioritization, the global prioritization of who

gets vaccine and what order they get vaccine, we have to make sure that we include
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these displaced populations or untrackable populations because they will end up
potentially being a problem. So what else can Korea do? | mean, Korea has been
remarkably committed, and in a very good way, to a multilateral solution. They joined
CEPI, the Coalition for Epidemic Preparedness Innovations, to develop vaccines for
pandemics. They also joined COVAX. So, they were an early supporter of this
multilateral system to provide vaccine to everyone in the world. Korea could redouble
its efforts. There are other countries of similar size and wealth to Korea that believe
in a multilateral solution. And it's this group of countries that can help to engage the
other parts of the major funders in order to ensure that we get the other 80% of the
vaccine for the world. The other part, and | think people often don't think about this,
but Korea has the potential (and | think Dr. Robinson mentioned this) to be a major
manufacturer, both for Korean use but also for global use. In Korea, you have SK Bio-
science, LG, Green Cross, EuBiologics. You have a lot of contract manufacturing
capability that can be used to provide vaccines. Oh, and GL Rapha, which is making
the Sputnik V vaccine for Russia. So, you have the potential in Korea for industry to
really contribute to a global solution. And that's not even including the Korean
solutions which are still making their way through Phase 2 and Phase 3 trials. So, let's
hope that all of that can be put together and that Korea will be able to make a very

meaningful contribution at multiple levels in this crisis.
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