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Time | Audio Visual
00:01 | Today I'm joining you from the US Department of Health and Human Smiling man, Dr. Robert Johnson, in suit standing in front of blug
Services in Washington DC, to share how more than a decade and a screens with the U.S. Department of Health and Human Service
half of experience, partnerships, and investments prepared BARDA to (HHS)ogo.
respond to the current COVID-19 pandemic over a year into this
response we continue to rely on our prior preparedness efforts for
pandemic influenza Ebola, and Zika, and our new lessons we have
learned from the COVID-19 response to inform pandemic preparedness.
00:26 | | am Robert Johnson, Director of the Influenza and Emerging Infectious

diseases division to biomedical Advanced Research and Development
Authority for BARDA within the US Department of Health and Human
Services.

From Influenza to Ebola to Zika:
How a decade of experience and investments
prepared us to respond to this COVID-19 Pandemic

Robert A. Johnson, PhD
Director, Division of Influenza and Emerging Infectious Diseases
BARDA/ASPR/HHS

28" International Molecular
Med Tri-Con Virtual Conference & Expo
[ 16,2021 —

Screen switches from Dr. Johnson toidesivith the HHS and ASPI
logos across the top of the screen over a blue background and
decorative icons. Slide heading: From Influenza to Ebola to Zik
How a decade of experience and investments prepared us to
respond to this COVID9 Pandemic.

Sub ftle text: Robert A Johnson, PhD Director, Division of Influe
and Emerging Infectious Diseases BARDA/ASPR/HHS

28" International Molecular Mod T4Con Virual Conference & Exp|
February 16, 2021.
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00:35 | Since January 2020, | have served as far as incident commander for the | Cameraeturnsto Dr. Robert Johnson
COVID-19 response, and in that role and responsible for leading
devel opment and i mplementation of
which focused on accelerated development of safe and effective
diagnostics, therapeutics and vaccines.
Today | want to discuss how part is prior response work established the
foundations for our response, how we implemented the response, and
what the future may hold, but first let's start with who we are.
1:02 Within the US Department of Health and Human Services, there is the
Office of the Assistant Secretary for Preparedness and Response are,
responsible for saving lives and protecting Americans from health
security threats. Under ASPR, you find the Biomedical Advanced SaveLives
Research and Development Authority or BARDA. A P
\ Heaql:: ‘:::sunty
‘ ol Faia
Screen switches fra Dr. Johnson ta slide with various photos of
response personnel in persornalotective equipmentnd a person
in lab setting looking through a microscope. In center of slide the
Ad I KSIRAY3 a!{tw ardairzyés
words ?Save Lives and Protect Americans from Health Security
¢ KNBI (Ga¢
1:19 BARDA is responsible for providing an integrated systematic approach Switch back to Dr. Johnson front of blue screens with the HHS |

to the development of the necessary medical countermeasures or
MCMs, such as vaccines drugs therapies and diagnostic tools for public
health medical emergencies, such as chemical, biological, radiological
and nuclear accidents, incidents and attacks pandemic influenza, as well
as emerging infectious diseases. Together with our industry partners
BARDA promotes the advanced development of medical
countermeasures to protect Americans and respond to 21st century
health security threats.

Over the last 10 years within BARDA we have identified six key
preparedness principles that enable a robust response to emerging
infectious diseases.
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2:.01 These are first flexible agreements that allow us to rapidly pivot to Pandemic Preparedness Principles
address these threats. -
Second, use of platform technologies with extensive clinical trial and
manufacturing experience that serve as the MCM building blocks to
accelerate product development.
Third, putting in place a clinical development plan that ensures all
populations have access to these products.
Fourth, ensuring sufficient production capacity, because it doesn't matter Screen switches _fro_m Dr. J_ohnson toa Sl'd? titled Pandemic
how well a diagnostic vaccine or therapeutic works if you cannot make _Preparedness _Prmm_ples with BARDA logo in center, surrogndec
enough of it. icons and text in various shades of bhegresenting the principles.
Slide also has visual similar to a horizontal infinity loop with the
Fifth, we have to look at alternative ways to deliver the product. words Pandemic Influenza Preparedness inside the left loop ang
words Emerging Infectious Disease Preparedness in the right lo
2:41 For example, moving away from traditional administration approaches Switch back to Dr. Johnson front of blue screens with the HHS |
such as needle and syringe that require specialized medical training to
something like a band aid type patch that can be self-applied.
252 Sixth, we have to keep the end in mind from the beginning by focusing Screen returns &ck to slide
on sustainment so we do not have to recreate the entire system for each Pandemic Preparedness Principles
outbreak
So what does this look like as we then move from preparing to actually
responding to an emerging threat?
Screen switches from Dr. Johnson to a slide titled Pandemic
Preparedness Principles with BARDA logo in center, surrounde(
icons and text in various shades of blue representing the princip,
Slide also has visusimilar to a horizontal infinity loop with the
words Pandemic Influenza Preparedness inside the left loop ang
words Emerging Infectious Disease Preparedness in the right lo
3:08 In other words, how do the preparedness principles look during Camera returns to Dr. Johnson

implementation? There are 3 key themes.
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3:15

One, working with partners to utilize every advantage to accelerate
product development this includes utilization of platform technologies
and conducting development activities in parallel rather than
sequentially.

Two manufacturing. Long lead times mean we have to being preparing
for large scale manufacturing from day one. This planning is just not
about having the right type of facility available, but also the avility to have
space, equipment, and sufficient supplies and raw materials to scale up
and scale out production.

Three risk mitigation. The primary focus here is on redundancy, including
utilization of multiple production facilities and development of multiple
platforms.

BARDA Pandemic Vaccine
Preparedness and Response Strategy

ACCELERATE DEVELOPMENT

- Proven technologies (NRNA, Ad26, VSV)

* Repurpose licensed products (recombinant
protein expression vectors: adjuvants)

« Parallel, not sequential, activities (large scale

manufacturing in parallel with elinical

development)

DOMESTIC MANUFACTURING

* Scale Up & Scale Qut Capability/Timeline
(Proven Platform Technologies)

+ Secure raw materials and supply chains

+ Leverage existing facilities (CIADMs)

MITIGATE RISK
= Multiple technologies
5 + Multiple Facilities
s Z * Redundancy

Screen switches from Dr. Johnson to a slide titled BARDA Pand
Vaccine Preparedness and Response Strategy. Middle of slide
contains visualization of 3 interlocking circles with icons
representing areas of the response strategy and descriptions of
each strategic area:

Accelerate DevelopmengProven technologies (MRNA, Ad26, VS
Repurpose licensed products (recombinant protein expression
vectors, adjuvants), Parallel, not sequential, activities (large scal
manufacturing in parallel with clinitdevelopment)

Domestic Manufacturing Scale Up & Scale Out Capability/Timeli
(Proven platform technology), Secure raw materials and supply
chains, Leverage existing facilities (CIADMSs)

Mitigate Riskg Multiple technologies, Multiple facilities,
Redundancy
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3:55 Many questioned early in the COVID-19 response why BARDA was Camera returns to Dr. Johnson
investing in so many diverse platforms and in so many partners. We
knew diversity was critical from our prior successes and down
selections, as we have seen in this response, not every product will be
successful. and not every platform has the same development timeline.
Diversification to mitigate risk is critical, especially when it comes to
science because development of new vaccines therapeutics and
diagnostics is challenging. And even more challenging during a
pandemic when you're still learning about the virus and the disease in
real time. So what does this mean for meeting the goal of making
vaccines therapeutics and diagnostics available faster?
4:35 Here we see a more traditional product development timeline. These are Traditional Pathway — Early Development to Large Scale Production
products relying on novel technologies that may require efforts to
develop the manufacturing process, and often large scale manufacturing
does not occur until late in the development process. This results in the Lo " N
often referenced 10 year product development timeline. ey e ° P
g | Preasion % Froducts
& oo:... °, ®
weey | °
Sreen svitchesto slideTitled: Traditional PathwayEarly
Development to Large Scale Production. Slide depicts stages o
product pipleine and advanced manufacturing.
4:52 In responding to a newly emerging infectious disease, a shorter timeline | Camera returns to Dr. Johnson
is essential. So how does the BARDA strategy impact product
development timeline?
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5:02 To accelerate the development of safe and effective vaccines we take
advantage of the prior knowledge afforded by the use of platform
technologies existing partnerships availability of manufacturing facilities
and funding. The use of existing platforms makes creation of the initial
recombinant products much quicker, resulting in early entry into clinical
trials.

Accelerating Development of Safe and Effective Vaccines

Advanced Manufacturing + " Platform Technologies
arge Scale * Multiple Candidates
Scale-Up e s +  Large Scale Manufacturing in
e Parallel with Clinical Trials
: Preclinical
: + Large Phase lll Trials Y,

IND —
*

¢

13

0 ®
°
0 °
% oA EUA and BLA EUA/BLA
° . oy Preparation & Filing
LS °
°
.

PRODUCT PIPELINE
Scop2 go
o 0Pge
HOAKE S

Screen svitchesto slideTitled: Accelerating Development of Safe
and Effective Vaccines Slide depicts stages of the product piple
and advaced manufacturing with shorter stages than depicted ir
previous slide.

5:23 Importantly, the known manufacturing characteristics of these platforms,
coupled with available manufacturing space, allows for more rapid
transition to large scale manufacturing, just as important, is the
necessary funding and partnerships that allow this approach to be
initiated as quickly as possible.

Camera returns to Droinson

5:37 The challenge of course, is that all of these components have to come
together. If only three out of four come together, you lose much of the
acceleration potential. In looking at the COVID-19 vaccine and
therapeutic development to date. You see this approach taken routinely
with the result of multiple products achieving EUA less than a year after
identification of the virus. like pieces of a puzzle.

Accelerating Development of Safe and Effective Vaccines

e iﬂa'e +  Multiple Candidates
il +  Large Scale Manufacturing in
" Parallel with Clinical Trials
: Preclinical
°°V°'°P'"“"‘ +  Large Phase Ill Trials )
"%
X '
) Y
.\‘:’ °®
oo °

° °
° °
Y i EUA and BLA EUA/BLA
° : A
° . o, Preparation & Filing
. ° °
°
.

H
3
*

PRODUCT PIPELINE
8e
° .g

Screen returngdo slideTitled: Accelerating Development of Safe
and Effective Vaccines Slide depi¢tgyes of the product pipleine
and advanced manufacturing with shorter stages than depicted |
previous slide.

5:58 So as we entered the start of 2020, where were we?

Camera returns to Dr. Johnson
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6:02 Our primary focus was on how to improve on production capacity and .
. . ?
development of tools to expedite product development. And then looking What Hav.e We L.eamed .f.rom Prior Threats? .
) . . . End-to-End integration is critical but hard to sustain
at how to integrate them into one unit that could rapidly respond to
emerging threats. This is and remains a considerable challenge.
"ApAGITY DEVELOPMENT WARM-BASE 22 83 -+
Screen switches to slide Titletivhat Have We Learned from Prior
Threats? Entb-End integration is critical but hard to sustai8lide
shows several visualizations depicting: Production Capacity,
Product Development, Sustainable WaBase, and $$$ leading to
a single merged Productiddapacity, Product Development,
Sustainable WarrBase.
6:16 Improving response requires integration of new technologies and Camera returns to Dr. Johnson

innovative approaches. But it must be integrated seamlessly so as not to
hinder response capabilities. It has to be scalable, and it has to be
sustainable. This is an ongoing cycle, as innovation is constantly driving
improvements, which are critical to maximize response to hew emerging
diseases. So it's one thing to have a strategy, and another to execute.
While COVID-19 has dominated our efforts over the past year.
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6:45

Let us not forget the emerging infectious diseases over the last 20 years
that have threatened us and continue to pop up.

Emerging Infectious Diseases

/AN 4
5 8 Y
g Mg Eastern Ebola
Equine L Influenza
Encephalitis &)
A (HIN1) 3
]
3

Influenza
Pandemic CoVID-19
Chikungunya %\‘ Q
! Unknown

West
Nile

MERS Influenza

Screen switches to slide Titled: Emerging Infectious Diseaties
photos/images of the following diseases: Influenza A (H1N1)
Pandemic, Eastern Equine Encephalitis, Ebola, CTOYH7N9
Influenza, SARS, Chikungunya, Zika, West Nile, MERS, H5N1
Influenza, and Unknown.
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6:51

and the principles and strategies outlined above were built upon our
experiences and respond to these threats.

How did H1N1, Ebola and Zika inform BARDA’s
February 2020 COVID-19 Response Strategy?

Leverage existing contracts, technologies,
proven technologies, and capabilities to
expedite availability of MCMs that detect,
treat, and prevent COVID-19

Expedite
’é& Availability
=2 ofmcms

Prioritize development of MCMs based
on public health impact and their

D Prioritize probability of success

Manufacturing MCMs

Establish domestic-based manufacturing
capabilities for 2019-nCoV MCMs

Screen switches to slide Titled: How did H1N1, Ebola and Zika
AYTF2NYXY . ! w5! Qf{ GCR®Re:HohINBtrategy.HLeft
side of screen hasdrcular visualization with the following: Expedi
Availability of MCMs, Prioritize MCMs, Establish Manufacturing.
Right side provides text to explain eachg lleverage existing
contracts, technologies, proven technologies, and capabiltieis tg
expediteavailability of MCMs that detect, treat, and prevent
COVIBL9. 2¢ Prioritize development of MCMs based on public
health impact and their probability of success¢ Bstablish
domesticbased manufacturing capabilities for 2008€o0V MCMs.
Slide footnote:{ f ARS FNRBY . ! w5! Q& . NXA
Advisory Committee on February 15, 2020.

6:57

Seeing the difference in how quickly we could move into advanced
development with platform technologies, as opposed to newer
technologies, without as much clinical and manufacturing experience or
facing the challenges of standing up new facilities to produce products
are all things that we had dealt with before. So how do we pivot with our
existing tools, infrastructure and capabilities to address COVID-19, when
it was identified?

Cameraeturns to Dr. Johnson
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7:20 The approach was actually presented in February 2020 at the National How did H1N1, Ebola and Zika inform BARDA’s
Vaccine advisory committee and served as the roadmap for BARDA's February 2020 COVID-19 Response Strategy?
work to develop safe and effective medical countermeasures that are o _
available today in our community. In our presentation, | spoke about E::m;w @ 'F;‘:Zx:%i::rl‘sgllggi::’n;:‘a:::s; ;:;ﬁ;ioe.:?;es,
BARDA's three key goals to leverage, to prioritize, and to establish from 3# ormcms f,*e’;‘i,“;‘:d“‘;;";'f:n"J‘és’&.“éﬁ“é5 that detect,
day one, we wanted to leverage our strong partnerships with industry
proven technologies and capabilities to rapidly expand the availability of Prioritize development of MCMs based
medical countermeasures that have the potential to detect treat and _ o i e et
prevent COVID-19. In an emergency response. It is critical to prioritize Hamitanturing 4IRS
the development of countermeasures based on the potential for public
health impact and most importantly, the probability of success. S ) Establish domestic-based manufacturing
Lastly, we needed to build on and exp_a_lr]d our existing_ established Screenreturns toslldeTetﬂ How did H1N1, Ebola and Zika info
d_omesth based manufacturlng capapllltles and capacity for 2019 COVID | w51 Qf CS$0 Niz9€Esponse Strategy.hLeft sile o
diagnostics, vaccines, and therapeutics. . . o . L )
screen has circular visualization with the following: Expedite
Availability of MCMs, Prioritize MCMs, Establish Manufacturing.
Right side provides & to explain each. & Leverage existing
contracts, technologies, proven technologies, and capabiltieis to
expedite availability of MCMs that detect, treat, and prevent
COVIEL9. 2¢ Prioritize development of MCMs based on public
health impact and theiprobability of success. GEstablish
domesticbased manufacturing capabilities for 2008€o0V MCMs.
{tARS F220y203SY {ftARS FNRY
Advisory Committee on February 15, 2020.
8:19 So how did this actually manifest into a response, the key was to focus Camera returns to Dr. Johnson

on the four attributes needed to make this happen?
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8:24 Working with parf[ners to d.o that fr'om existing \{vork to addressing the Our past response taught us that early engagement,
new virus. Investing early in the diverse portfolio proven technologies mobilization & coordination were critical
diagnostics therapeutics and vaccines mobilizing and organizing our
people at BARDA, as well is working across the entire government, and
with our many other partners. This has really been a key component the Partners
response as the response effort grew beyond what any one organization
or one product could manage the teaming with the US government, as
well as with multiple product development groups, drawing on the
. . Cpees Proven Process
various expertise and capabilities has been central to the successes Technologies
achieved to date in MCM development. Finally, implementing new
internal and external processes that could keep pace with the speed and ‘ _
sheer magnitude of response. We leveraged the 4P’s to implement our medical countermeasure response
Screen switches to slide Titled: Our past response taught us th:
early engagement mobilization & coordination were cati
Visualization depicting relationship between: Partners, Proven
Technologies, People and Proccess. Text below: We leverage
4Ps to implement our medical countermeasure response.
9:09 From building new IT systems to utilizing a variety of mechanisms and Camera returns to Dr. Johnson

partnerships to rapidly fund and implement product development and
production.
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918 |BARDAOs diagnostic response i s an| RapidlyRepurposing BARDA-Supported Diagnostic &
benefited from building on prior work responding to HIN1, Zika, and Medical Device Portfolio
Ebola. In a combination of pivoting with existing partners and rapidly
developing relationships with new partners BARDA was able to quickly _ Test
. . . . Molecular . Antibody Dx Ll
engage on diagnostic development, working with our government Dx Antigen Dx Lab & POC Qualication
; Sahili PP Lab & POC Foc (Serology) & Support
partners, we quickly accelerated the availability of test qualification, and Materials
support materials needed for the development of diagnostic tests. To
rapidly expand the availability of high quality tests, our team first worked AEtas pucko A i Super Ram s
with the manufacturers of large laboratory diagnostic tests to develop (et Sershivt) Reauiatary Approval
molecular tests for existing laboratory equipment. Our focus then shifted Building on prior work responding to H1N1, Zika, Ebola
. .. . . . Leveraged Existing Laboratory Infrastructure & Equipment
to leveraging existing, and in development point-of-care testing ‘ Leveraged Existing & Complete In-Development POC Equipment ,‘_
eq_uuton}ent and E[jt(_eveltopmg ?]Oth moleculzlar and antigen tests for the Screen switches to slide. Title: Rapidly Repurposing BARDA
point-of-care Setting to reach more people. Supported Diagnostic & Medical Device Portfolio
Molecular Dx Lab & PQAcute Infetion Determination
Antigen Dx POEAcute Infection Determination (Reduced
Sensitivity)
Antibody Dx Lab & POC (Serology)
Test Qualification & Support Materials
10:08 | To date, over 85 million diagnostic tests, developed by BARDA's Camera returns to Dr. Johnson

partners have been shipped across the United States.

At BARDA we love innovation. BARDA has a long history of driving
innovative programs and accelerating innovative ideas to delivering
promising countermeasures to protect Americans.

Pagel2of 19



Video Description

Dr. Robert Johnson Video

Time

Audio

Visual

10:26

But when it is time for rapid response, there is a need to focus on proven
technologies that can be quickly developed, tested, and made at
commercial scale.

Leveraging Proven Technologies:
BARDA'’s Response to Emerging Infectious Diseases

N\ Edel 5=  COVID-19 vaccine candidates

. . - oderna

A decade of investments in — ozl

platform technologies under / ‘\
flexible agreements —s

Ebola

facilitated BARDA's rapid
pivot to developing COVID-
19 MCMs COVID-19 monoclonal antibody candidate

{ 2 @ ‘ ] YVELOCIMMUNE
REGENERON

Screerswitches to slide. Titleteveraging Proven Technologies:

' w5! Q& wSa Liyyhedious Risedses SINECONaINS
banner with text: Rapid Response: A decade of investments in
platform technologies under flexible agreements facilitated

l w5! Q& NI LA R LA g29IMCMe RigH & Scfeé
depicts images and icons repenting COVH29 vaccine candidate!
from Janssen and Moderna for Ebola, SXR/2 and Zika. COVID
monoclonal antibody candidates with Yvelocimmune and
Regeneron. Foot note states: These platforms were originally
leveraged for medical countermeasuregainst other threats.

Ad26.CoV.
SARS-CoV-2 ‘==
-

10:35

BARDAG6Gs prior experience with the
countermeasures for emerging infectious diseases, gave us the
opportunity to leverage multiple proven technologies in the battle against

COVID-19.

Camera returns to Droinson
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10:37 | For example, BARDA had extensive experience working with Janssen's Leveraging Proven Technologies:
AD26 vaccine for Ebola, Moderna's mRNA vaccine for Zika, and BARDA'’s Response to Emerging Infectious Diseases
Regenerondés monocl onal anti body E| WLlglhizdel /iy COVID-19 vaccine candidates
BARDA has leveraged partners to develop platform technologies, such P Er———. e} (2 moderna
as these that can be modified for an emerging outbreak. For COVID-19, platform technologies under /‘\ “mﬁ_ ;
we demonstrated that a decade of investments in these platform flexible agreements eboia ]
technologies with flexible partnerships were able to facilitate partners facliatad BARD/AS repid sars.cov2 () | [saRScov2 @
rapid development of COVID-19 medical countermeasures. pivotie dfgi'fé’ﬁ? covie- COVID-19 monocional antit;;)dy ———
@ @ YVELOCIMMUNE
@ REGENERON
Screen returnso slide. Title:Leveraging Proven Technologies:
lw5! Qa wSalLkRyasS (2 9YSNHAy3
banner with text: Rapid Response: A decade of investments in
platform technologies under flexible agreements facilitated
' w5! Q& NI LA R LAVD2IIMCNE RigH & Scfeé
depicts images and icons representing COMDaccine candidate!
from Janssen and Moderna for Ebola, SXR/2 and Zika. COVID
monoclonal antibody candidates with Yvelocimmune and
Regeneron. Foot note states: These platfs were originally
leveraged for medical countermeasures against other threats.
11:20 | The use of flexible agreements, coupled with available funding Camera returns to Dr. Johnson
technologies allow rapid development and initiation of clinical trials and
large scale manufacturing in just a few short months.
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11:34 | Perhaps one of the most pleasant surprises to me during this response
was our ability to use our newest innovation division Drive. Drive is
designed to be able to provide early support and research and feature
responses. But it wasn't really until COVID-19 hit, and less than two
years since they had been established that we really got to test run this
innovation team as part of BARDA's Response Framework.
Screerswitches to slide. TitleWe integrated our newest Division
into the response. Subtitle: Division of Research, Innovation, a|
Ventures. Images and icons representing: Repurposed our fas]
easyto-use and flexible Easy Broad Agency Announcement (EZ
BAA) to make rapid diagnostawards to support EUA. DRIVe
scientists served as rapid surge to immediately augment our
response team until reinforcements could arrive, and Leveraged
innovative technologies under the ENACT and Solving Sepsis
programs to support our Rapidly DeployaRlapabilities effort to
field and test novel products during the pandemic.
11:55 | A key area | would like to highlight is testing of innovative technologies, Camera returns to Dr. Johnson

looking at ways to better utilize telemedicine, as well as tools to predict
disease severity. While not all we're ready for primetime, we were able
to test these technologies against COVID-19, which has created some
really new and exciting data to support this ongoing response, as well as
feature response effort. In addition to their value in the current response.
As we start preparing for the next outbreak these tools are going to play
an important role in a faster response capability.

So as we think about the product development timeline | showed earlier,
where are we today? As mentioned earlier, a large number of
diagnostics have received EUAs, and diagnostics in the millions are
being distributed.
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