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History Repeats Itself
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A scene from a plague poster. (Photo by Hulton Archive/Getty Images) A view of a quarantine area in Malta. Credit: Wellcome Collection

Trentino (30) =2 Quarantino (40) =2 Quarantine

Beyond leprosy and plague, various forms of self-isolation and physical/social distancing has been adapted to and
contain outbreaks (e.g., smallpox, yellow fever, flu, SARS, etc.)
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Mask Wearing During Spanish Flu

3 Source: New York Times

ANTI-IMIASK
MEETING

TONIGHT (Saturday) JAN. 25

DREAMLAND RINK

To Protest Againat the Unbheoalthy Mask Ordinance
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Epidemiologic Investigation for Disease Control
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IN 41 HOMOSEXUALS

Outbreak Occurs Among Men
in Mew York and California
— 8 Died Inside 2 Years

0
7\
'''''
\

"
oo
G
0

By LAWRENCE K. ALTMTMAN
Doctors in New York asd Californis

7 ' P Vaeu among bomosexcaal men
Bl (e B o , il“ﬁﬂﬂmmﬂtﬁﬁm#}'fﬁ
form of cancer.
ILLUSTRATION BY JOHN SNOW, IMAGE COURTESY FINAVON, WIKIPEDIA less than 3 after the mu;u;nms
WAL e

Father of modern epidemiology; proving cholera is waterborne disease Thee cause of the cuthreak (5 unknowm,
(vs. miasma theory)
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Emerging Infectious Diseases

Global Examples of Emerging and
Re-Emerging Infectious Diseases

Ant_in;nicr;ottr)..ial-t West Nile virus Cryptosporidiosis Ebola virus disease Diphtheria MERS-CoV
resistan reats " i -
- CRE Enterovirus D68 Poafjgay 050204’4 Drug-resistant malaria Akhmeta virus
- MRSA Heartland r \ LN Rift Valley fever
- C. difficile = = NZ s i
- N. gonorrhoeae ,{‘" FLHA 2 > : TyphOécII::_eSV:r
H3N2v influenza /é‘ E = bunyavirus
Cyclosporiasis Q : X £ Ii
E. coli O157:H7 = C1ET M7
. Measles " € H1ONS
uman - /= influenza
monkeypox p ! H7N9
Listeriosis ¥ influenza
Bourbon
VAo / ::I?Il:llénza
2009 H1N1 ;
influenza SARS
Adenovirus 14 / Nipah
Anthrax .
bioterrorism~ /£’ Hendra
=7 virus
Enterovirus 71

Chikungunya
Hantavirus D
pulmonary asngus
syndrome Zika virus

Human monkeypox
Ebola virus disease

NN

7 o,
Yellow fever/\\ Marburg MDR / XDR tuberculosis\ Zika virus
hemorrhagic fever Plague

Human African trypanosomiasis” Cholera
- - 17 = H 2
© Re-emerging/resurging ® “Deliberately emerging Ssptemiin i

© Newly emerging
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The 26 Vaccine Preventable Infectious Diseases

Pneumococcal Typhoid fewer

.z = SARS-CoV-2

encephalitis influenzae type b

® &

Varicella and Human Rotawirus

herpes zoster papilloma-virus gastroentertiis
(shingles)




Vaccines wipe out deadly diseases

Last case, variola minor, 1977, Somalia
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Next: Polio?
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Impact of Immunization
healthcare costs

vaccines

WI|| prevent

push about

? 1

people into JiLITEGY people n 41 countrles
from falling into the

Rotavirus @ —0.24M

® 141K every year

137 k— @ MenA

poverty trap (2016-2030)
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Source: Value of Immunization
Compendium of Evidence
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Impact of Immunization Beyond Health

AVIRTUOUS CYCLE

‘ e .

More politically & Likely to be
economically ho.llhbr and live

& B

Community more

economicalty Immunisation is one of the e Ty e
productive most cost-effective ways of Insssss
- improving living standards,

health and economic
e prospects
improves
‘F-nlly economic
outlook

strengthens

Child attends
school more,
leading to better
outcomes

Source: GAVI



Immunization - Healthy Return on Investment

A new study, published February
2016 in the journal Health Affairs,
puts a precise figure on the

value of vaccinating children.

IMMUNISATION

A HEALTHY RETURN ON INVESTMENT

Saving in healthcare
costs, lost wages
and productivity
due to illness

RETURN ON
INVESTMENT

e atiue Sgrees Dowed On The roended Frcrage
alees Cled W T Sollcrmrtreg SOmSCeS

PUBLIC GOVERNMENT
INFRASTRUCTURE® BONDS (T10-YEAR) "~

PRE-SCHOOL COMMUNITY CARDIOVASCULAR
EDUCATION ° HEALTH WORKERS “ DISEASE RESEARCH*®

— 1.5 million children die annually from Enmunisation not only saves lives, it contributes to
G wvaccine-preventable diseases. the socdial and economic wellbeing of commumnities.
av. Gawvi, thve Vaccine Alliance is More than USS S86 billion in economic benefits for

The Vaccine Alliance > dedicated to addressing this issue. 9S4 of the world's poorest countries (201 1-2020).

Source: GAVI
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Time between pathogen discovery and vaccine

Fapillomawvirus » a HPY vaccine
Rotavirus » @ Rotavirus vaccine

I a Soster vaccine
m ‘Varicella vaccine

Vancella zoster virus »

Hepatitis A virus » a Hepatitis A vaccine
Haemophilus influenza b » a Hib vaccine
Hepatitis B virus » m Hepatitis B vaccine
Neisseria meningitidis » | Meningitis vaccine
Rubella virus +—a Rubella vaccine
Mumps virus « m Mumps vaccine
Measles virus » m Measles vaccine
Poliovirus » a Polio vaccine
Streptococcus pneumaonias s Pneumococcus vaccine

Influenza virus +—=a Influenza vaccine
Flavivirus »—a Yellow fever vaccine

Corynebacterium diphtheria » m Diphthena vaccine
Mycobacterium tuberculosis » m Tuberculosis vaccine
Clostridium tefani » & Tetanus vaccine
EBordetella perfussis » # Pertussis vaccine

Yersinia pestis o8 Plague vaccine
Vibrio cholerae e——a Cholera vaccine
Salmonella typhi e———m=a Typhoid vaccine

Rabies vaccine m——— = Rabies virus*
Smallpox vaccine = « Smallpox™®

1780 1880 1900 1920 1940 1960 1980 2000
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Valley of Death in Clinical Trial

: Preclinical : Phase1l : Phase 2 : Phase 3 : Phase 4

T T T

several years --} monthse====== } months to years- -) yearst
. : @i
° ° °
Stages of Clinical Trials
to 6 s 6 to 7 years
Basic Research/Drug Discovery Pre-Clinical/Translational Clinical Trials FDA Review
5,000-10,000 Potential Treatments’ 250 Potential Treatments S Potential Treatments One’ Approved Treatment!
Phase 1 Phase 2 1 Phase 3

N . N | P =
=~ =~ -
P = = = == F = Z Z Z

By the end
of the expedition,
you may have spent up to
15 years and more than
S1 billion to bring one product
to the market.

For more information, visit:
brightfocus.org/clinicaltrials

"Funding Valley of Death™”

A ~ 20-50 00-500 1.000-5,000

volunteers

£<
@ ¥{ody oy Aqubisaq €107 \onipunoy , S0 gug
(\E(‘!/

|

12 Source: https://www.brightfocus.org/, https://www.cancer.nsw.gov.au



Vaccine Clinical Development under Pandemic

Traditional Paradigm —
Multiple Years

Target ID, development partner

Small-scale clinical trial material

Manufacturing scale-up,
commercial scale,
validation of process

Large-scale
manufacturing

. s . Phase 1 Phase 2a Phase 3 Licensure
selection, and preclinical trial
A A
Go or no-go First trial Efficacy trial Evaluation trial

decision to invest
in candidate

Outbreak Paradigm —
Overlapping Phases
Shorten Development Time

Target ID, develop-
ment partner
selection, and
preclinical trial

Go or no-go
decision to invest

in candidate Safety/dose selection

A

First in humans Efficacy trial

(safety)

Manufacturing development, scale-up,
clinical trial material, commercial
scale, validation of process

in humans

Clinical development

in humans in humans

Safety/efficacy

A

Regulatory pathway for
emergency authorization

Large-scale manufacturing

Access: Geographic spread of
manufacturing and development
sites and pursuit of emergency
authorization before licensure

13 Source: https://www.nejm.org/doi/full/10.1056/NEJMp2005630
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COVAX for Equitable Access to COVID-19 Vaccines

COVAX Forecasted Supply, Cumulative, M doses, 2021 and 2022

= = Low scenario = Most likely scenario = = High scenario ,2660
e /
High: 1,790 -
g 22907 .
30% = === = m = m i m mm mm i mm e m \ ------ I S yEeee-
coverage? / /
p 1,865 ,’
/ /
e
20% o e ;1,425 -5 e
coverage? Reflects COVAX doses / / ’
released fo date / /
1,000 . s
/ . # i’
R R S —
coverage? 470
330 Low: 1,175
220

10 10 35 50

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2021 2022
Source: COVAX Supply Forecast
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189 countries have joined COVAX

Organized by CEPI, GAVI, WHO

92 LMIC could be supported by the
COVAX AMC

2 billion doses of WHO PQ’d
vaccines by end of 2021

5 billion doses secured

Roughly 20%- > 30% of need
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COVID-19 Vaccine Supply Shortage

15

Juby
August
September
October
Novemier

December

0.5

1.5 2 billion
cumulative doses

COVAX as planned
@ actual
(¢ planned

COVAX projected
@ revised

(" planned

Source: New York Times, 3 Aug 21

Rapid large-scale manufacturing along with
contracting/licensing agreements enabled billions of
COVID-19 doses; global demand > supply

Successful development of additional vaccines and
scale-up manufacturing of approved vaccines are
critical

Due to quick ramp-up, manufacturing process may
not have been optimized resulting lower yield
(Planned vs. Actual)

Flow of raw materials affecting supply chain
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Vaccine Manufacturing Process

1' Upstream (Drug Su bstance) B Dvug substance manutacturing [l Fill-and-taish Drstriteution
Upstream — Cell cullure operations
oiauuﬁn arnlym 9 m:l-lwuul Vit o Wi It B 1B 1)
'|I1r- - —
o— NN o U - Q ¥ Y_8
Thaw Expaniicn C ey bticnt

2. Downstream (Purlﬂ'éd"'Drug‘S‘t‘J'bstance)

Downstream = Purnfication

0.... 7 O s 2 L5 S :
-G = -V R R O-

=~ === Fill 5nd finish O — O

EFu-qlﬂnn @ Fillisg mluph'.llu Shil vt Pl badling/pack)

Q= —t-B— A — =B

1] it Thied il
F isiibimallited] PIOYS

Source: Chatham House: Toward Vaccinating the World, 2021

Vaccine manufacturing is a complex process where quality makes a difference
in efficacy and safety
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Intellectual Property is one (complicated) thing

ap
* Underlying technology used to develop a vaccine can Lo . y i
ying gy p Arcturugql;ﬁ}aga‘heuhcs [/ RNA Vaccine IP
oy I'.E;

be protected by patents

Tesla()—
O H‘x‘ Dwehmmjngreamam_____-. ——
m:mw\‘i f -.
* Foundational technology needed to develop a vaccine C Jontownershp of COVID e .\ i prtein petert app.
Gt - - / MHbﬂm:m.ﬁﬂ
invented in academia/biotech companies (Protected S e A / / T
agreement Sublicanzs
. Sublicense  Sublisnse /
through patents) = subsequently licensed out to a n a j .
: :’*"““; Exclusive license
larger entity for further development and (| e Mmrﬁa -
,f ]

commercialization; increases complexity involved in IP

:\ ':I.- P, = ------ .HH\_‘ o qQ F
protections and licensing . N dadl B:\' SlﬂmﬁaBla\ﬂ
‘ S / Agreement ‘ #x

toorm Genevari  Genevant’ x

« Patents, trade secrets and know-how may impede o N\ / \
‘\\mm-: I.
. . 0 - I|.'
future research and development of existing vaccine " Ao
oot s . Roivant

technology by creating legal barriers
Source: Gaviria et al, Nature 2021
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Inequitable Vaccine Distribution Across the World

Our World
in Data

COVID-19 vaccine doses administered by country income group

For vaccines that require multiple doses, each individual dose is counted. As the same person may receive more
than one dose, the number of doses can be higher than the number of people in the population.

6 billion
High income
5 billion
4 billion
3 billion

2 billion

1 billion

Lower middle
income

Low income

0
Jan 1, 2021

Apr 15, 2021

Jun4,2021  Jul 24, 2021 Oct 12, 2021

Source: Official data collated by Our World in Data, World Bank OurWorldInData.org/covid-vaccinations « CC BY

*© Source: Our World in Data

 Humanitarian crisis: Without equity in
the first 2 billion doses global COVID-19
deaths will double

* Biological crisis: Failure to control
pandemic generates mutants that will
undermine the efficacy of vaccines

* Economic crisis: Without equity, 49% of
the global economic costs of the
pandemic in 2021 ($4-5 trillion) are
borne by the advanced economies
(2021: NBER, Brookings Institute, ONI)
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Safety, benefit and risk of COVID-19 vaccines

BENEFITS VS RISKS _ — For 100,000 people

with low exposure risk”

ICU admissions due to COVID-19 prevented
every 16 weeks:

1T million COVID vaccines

1 million COVID cases Age group Serious harms due to the vaccine:

causes: causes:

20-29yr
= 30 side effects « 5000 deaths
= 10 allergic reactions = 50,000 hospitalisations 30‘39Vr

= And avoids all deaths and most
hospital admissions and many
long COVID cases

- 100,000 cases of long COVID

40-49yr 2/10,000 incidence
50-59yr March 2021

Sources: INVS / US CDC

All
vaccines

Prevent severe
disease hospitalization

Some
vaccines

Prevent COVID illness
with varying efficacy

60-69yr

* Based on coronavirus incidence of 2 per 10,000: roughly UK in March

and death levels 75% / 90% / 95%
efficacy
: . For 100,000 people
Risk of Blood Clots =L with high exposure risk*
AstraZeneca X COVID ICU admissions due to COVID-19 prevented Age group Serious harms due to the vaccine:
S Birth Control Pill Smoking infaction every 16 E 20-20yr
) | 30-39

= T 23| 3030w

l*“m ' ~ & 55| 40-a9yr
4 casesin 500 - 1200 cases in 1,763 cases in 165,000 cases in 20/ 10; 000
1,000,000 1,000,000 1,000,000 4,000,805 956 50-59yr incidence Jul
Vaccines women Smokers Cases \
0.0004% 0.05% to 0.12% 0.18% 16.5% 202 1

Yt 60-69yr

* Based on coronavirus incidence of 20 per 10,000: roughly UK at peak of second wave

Source: Winton Centre for Risk and Evidence Communication

Slide Courtesy of Dr. Anh Wartel, IVI
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Vaccine Hesitancy

Our World
in Data

Willingness to get vaccinated against COVID-19, South Korea, Mar 15,
2021 to Sep 15, 2021

Share of the total population who has not received a vaccine dose and who are willing vs. unwilling vs. uncertain if they would
get a vaccine this week if it was available to them. Also shown is the share whao have already received at least one dose.

0
100% m Unvaccinated and not
willing to get vaccinated
Unvaccinated and
uncertain if willing to get
80% vaccinated
Unvaccinated and willing to
get vaccinated
Vaccinated (with at least
one dose)
60%
40%
20%

0

° Mar 15, 2021 May 15, 2021

Jul 15, 2021

Sep 15, 2021

Source: Imperial College London YouGov Covid 19 Behaviour Tracker Data Hub — Last updated 2 November 2021, 09:00 (London time)
Note: Months containing fewer than 100 survey respondents are excluded. We infer willingness to get vaccinated in a country's population from

survey responses of people aged 18 years and above, which may not be representative of the entire population. Nevertheless, we expect such
differences to be small.

OurWorldInData.org/coronavirus « CC BY

“Y Source: Our World in Data

December 2020

B Vaccinated (with at least one dose) Unvaccinated and willing to get vaccinated
Unvaccinated and uncertain if willing to get vaccinated [l Unvaccinated and not willing to get vaccinated

United Kingdom 5%% 6.8% 1%
Denmark 69% 10%
Netherlands 59% 17%
Singapare 45% 29%
Italy B 9% 16%
Spain 53% 19%
Sweden 5% o
Norvay s7% 1
Germany 57 I
Canada 545 27
Australia
United States 42%
France 15%
October 2021
Spain

Australia
Canada
Denmark
Italy
France
Metherlands
United Kingdom
Germany
United States

0% 20%

40% 60% 80%

=
[=]
[=]
==
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Why Do People Have Vaccine Hesitancy?

WHO: Top 10 Global Health Treats

o JSWEy AirPolution "L/‘}, Ebol:
m Noncommunicable Diseases Weak Primary Healthcare
Y |
-& Influenza :" _ Vaccine Hesitancy
oy & “”;va
i Vulnerable Settings Dengue
%' Antimicrobial Resistance HIV

Source: WHO, Medscape

21

Misinformation
Underestimate severity
Believes there is still a debate
Misinterpret information
Anecdote versus scientific fact
No vaccine = no risk thinking

Distrust of government
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Vaccine Acceptancy in Korea

71.9%
90.0 Willing to receive COVID-19 vaccine
52.9% 50.0%
80.0 45.5%
gl 76.1
700 713
60.0 68.0 63.2
i 614
' LI 2 QIsl 7}F0] 22| ALE|7t A2Lhg Ao oUHES S otH
= B2 Lh190] JEEEE AMEIN  UANTES B
w0 195 Y= H2 Il HAsh= o QAL E H ZOLA]
200 uN . 145 oI5l A 710§517| QI A
100 B~ e 81.6%
00 Not willing to receive COVID-19 vaccine
| 51.3%
1X38)  2K(4B)  3R5B)  4RHEE) SAHTE)  GAMBE] 43.4%
(n=968) (n=943) (n=912) (n=633) (n=571) (n=318)
—HYEEE YSOB0 AL  ——EEEE PE OO 0 ==

Source: http://ncov.mohw.go.kr/, D2 L}19 Q1A E A}
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http://ncov.mohw.go.kr/

Lessons Learned from COVID-19 Pandemic

What has worked well to-date What has not worked well to-date
ﬁ HICs providing at-risk funding for R&D has @ Relatively small vaccine supply secured for
enabled Phase lll studies for multiple candidates LMICs
{’7\ Efficient and rapid clinical development of ‘- Nationalist procurement of early vaccine doses
vaccines (well above need for most HICs)
Promising coordination around securing HD\ Postponement of vaccinations (campaigns and
adequate fill/finish capacity and glass vials U routine), increasing risk of multiple outbreaks
¢ Increased funding and interest for newer B Procurement scramble creates dependence on a
t 4 vaccine platforms (e.g. mRNA) high volume of tech transfers

w Establishment of opt-in COVAX facility with O Emerging risk of vaccine hesitancy and distrust
efforts to make fair global allocation decisions of clinical approval process integrity

¢ NY
23 slide Courtesy of Casey Selwyn, BMGF @
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Vaccine to Fight Next Pandemic

—

Prove it

Vaccine Saves Lives
Vaccination/Immunization Saves Lives

1) Vaccine
2) Vaccination System
3) Vaccinee

24
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Setting Bold Mission after Pandemic

|

DIAGRAM 1 | The 100 Days Mission Science e, h—m, A e\ e

HOME > SCIENCE » WOL.373,NO. 6551 » ARPA-H: ACCELERATING BIOMEDICAL BREAKTHROUGHS

POLICY FORUM | RESEARCH POLICY f ¥ in @ % =

ARPA-H: Accelerating biomedical breakthroughs
Accurate and
. FRANCIS §. COLLINS, TARA A SCHWETZ, LAWRENCE & TABAK, AND ERIC 5. LANDER Authors Info & Affiliations
approved rapid
diagnostic tests SCIENCE + 0.Jul 2021 + Vol 373 lssue 6551 + pp. 165-167 - DOL 10.1126/science ahjg547
¥ 38 99 3 ‘__ D [ 1] o
DAYS An initial regimen

of thera peutics The biomedical research ecosystem has delivered advances that not long ago would
have been inconceivable, exemplified by highly effective COVID-19 vaccines developed

by global partners and approved in less than a vear. The United States stands at a mo-

ment of unprecedented scientific promise and is challenged to ask: What more can we L]
Vaccines ready do to accelerate the pace of breakthroughs to transform medicine and health? Toward o
to be prod uced that end, President Biden recently proposed to create a new entity, the Advanced
at scale Research Projects Agency for Health (ARPA-H), within the National Institutes of ©
Health (NIH) “to develop breakthroughs—to prevent, detect, and treat diseases like @
Alzheimer's, diabetes, and cancer,” requesting $6.5 billion in the fiscal vear 2022 bud-
get (I). The idea is inspired by the Defense Advanced Research Projects Agency
to res po N d to futu re p an d em |C th rea tS (DARPA), which follows a flexible and nimble strategy, undeterred by the possibility of
failure, and has driven breakthrough advances for the Department of Defense (DOD) -

for more than 60 years. To design ARPA-H, it is critical to understand what is working
well within the biomedical ecosystem, where there are crucial gaps, and the key princi-
ples of DARPA's success.

Source: G7 Summit, UK (June 2021) Source: www.science.org
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Innovations Driving New Vaccine Platforms

Conventional Vaccines

Whole Inactivated —

Virus inactivated by
chemicals or heat

Coronavirus
9 \ 4

Wild type virus
passaged through

Live Attentuated ——
several cell types
until mutations

- Al »
[ 2 g fo‘ o
v R 3= e
accumulate that v e (.# B
' »

make it less able to 1%
cause disease

Nucleic Acid Vaccines

. Viral Vectored

<
\

pos

Subunit Vaccine

©
Protein fragments ‘:‘? & e,‘
R

from virus

Small envelope
glyocoprotein

o
" NN
Membrane glycoprotein

Spike glycoprotein

Hemagglutinin-acetylesterase
glycoprotein

Source: Vaccines 2021, 9(2), 97

26

- Electroporation

——— Synthetic Carrier

Synthetic mRNA
encoding antigen of
interest encapsulated in
synthetic lipid or
polymer carrier

DNA encoding antigen
of interest packaged in
harmless virus (e.g.
adenovirus)

DNA encoding antigen
of interest delivered by
electroporation

7
7



Consolidated Approach for Research and Sustained Investments

WHO R&D Blueprint: prioritizing diseases for CEPI's Strategic pOI’thIiO targets

research and development for emergency

2t
- COVID-19 £ RS
VID- B ‘ Py {“f-g\
. . iy geocls
* Crimean-Congo hemorrhagic fever h
° Ebola virus disease and Marburg virus disease Lassa MERS-CoV Nipah Rift Valley Fever  Chikungunya Disease X
* Lassa fever
! |
* Middle East respiratory syndrome coronavirus Advance at last one ) Advance trough phase
. vaccine for each | multiple rapid response
(MERS-CoV) and Severe Acute Respiratory pathogen through Support activiies _ Platiorms with potenial to
phase Ila and stockpile enabling late stage  significantly improve speed
Syndrome (SARS) within five years of development, of vaccine development
funding prequalification and ~ against multiple pathogens
* Nipah and henipaviral diseases access
* Rift Valley fever
e Zika
“ury: ”
* “Disease X $570bn Eleven $2.8bn
The estimated annual global cost of The number of diseases WHO The minimum average cost for
moderately severe to severe identified as public health risks due progressing one vaccine against
2 pandemics to epidemic potential and lack of each of WHO’s 11 priority epidemic

SO urce: WH O, CE P I biomedical countermeasures infectious diseases



Tech Transfer and Manufacturing Scale-Up

Transfer steps typically take 27 to 29 months and involve many key

stakeholders. o

Step activity typical lead time timeline, months .
P yip Multilateral technology transfer technology hub

Sourcing Planning Variation pack Launch Bilateral technology model - including and beyond Covid
1
oppolrtunity Develop comprehensive Prlepare documents for anylvari— preparation transfer . .
Identify product(s) grlanular plan and key ation or change to be su?m|tted Produce first Inventors W { Developers W [Researchers
to be transferred; milestones for tech trans- to the competent authority; hatches at new \ ]
complete initial high- fer for all relevant depart- ensure response to any regulator site to required ‘ M
ember
level feasibility case ments question or deficiency letter demand { EXpEI‘tS W [ IP holders States
*Supply chain MO *Regulatory *Supply chain \ l '/
#Project management . e MSAT o MSAT ¢ Production ‘ Manufact 1 W Technology
office (PMO) +QC + Production anuiacturer transfer hub
*Controlling *Production Industrial scale process,

I:>Vaccine Data, Rights

Y

Process
transfer Manufacturer 1

I T

2 Sourcing feasibility Technical transfer 6 Registration 8 Project evaluation Man UfaCtheh
Prepare complete Execute tech transfer ac- Submit variation or Evaluate projects to S Vaccine
detailed feasibility cording to developed plan changes to regulatory document key learn- Existingandor | Manufacturer 3
study; develop and in line with local regula-  health authorities; ings and ensure suc- new LMIC Manufact 4_]
business case tions, including validation ensure any deficiency cess or improvement { Manufacturer 2 W manufacturers anuiacturer
batches and stability studies  letters of transfer process Manufacturer 5
*«PMO .
¢ Manufacturing science o MSAT * Requlatory e All !_>Vaccme \ j
and technology (MSAT) » Production
# Quality control (QC) o QC
s Production » Quality assurance (QA)

Slide Courtesy of Martin Friede, WHO

28 Source: McKinsey
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Vaccine Security Beyond COVID-19

orx 0| H7|
e 1y = YWs
129 8t
* Build, expand, re-purpose manufacturing Sbxl | = .
oo 2 m 2244 v 20 A7 71 28
sites " 8%: 838101288 (20.12)
£40| 71245} 04
« Staff and talent acquisitions 0I=2) 75% +3 Ao EE
. e . = 145 ot
* Harmonization of regulatory requirements; oz <HEE 2UpAA
collaboration and collective regulatory review BRI SO0 83 122D
* Foster collaboration, establish technical 204 A7) 215 Uik gt | o5 32w 7 59 2y

assistance mechanism (tech transfer)

* Establish ‘push-and-pull’ strategy (e.g.,

SIARHA| HHA A

[ [N + T = |
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Examples of Innovation for Mass Vaccination

Filling port
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Reusable syringe: use
disposable needle
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1-way valve is anti-retro-contamination

3. Dispense needle

Swansea University

Single dose prefilled injector
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Preparing for Next Pandemic

Focused momentum towards better
preparedness for the next pandemic
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IVI is an International Organization dedicated to Global Health

Global Vaccine Research Institute

* HQ and labs at Seoul National University
* Field programs in 28+ countries: Asia, Africa, Latin America
» 23 nationalities in workforce of 183

OECD-recognized International Organization (not for profit)

* UNDP initiative
* First international organization in Korea (1997)
* 36 countries and WHO as state parties (Madagascar, Argentina,

and Spain pending final submission to UN)
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Thank you for your attention!
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