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Source: Biomedtracker, Biocentury, BIO Industry Analysis

1. PrEP Biopharm vaccine dsRNA, all others mRNA Info as Of Nov 10. not exhaustive

¢ Biotechnology Oxford, Astrazeneca: ChAdOx1. Symvivo: bacTRL-Spike. Baylor College: BCG tuberculosis vaccine. ¢
:)“r';';‘:::::‘on Sinopharm with two vaccines in phase 1 trials (one beginning Apr 12 the other Apr 27)




Recombinant
Protein
Vaccine

Yeast or other cells can
be engineered to carry a
virus’s gene and spew
out viral proteins, which
are then harvested and
putinto a vaccine. A
coronavirus vaccine of
this design would
contain whole spike
proteins or small pieces
of the protein.
:
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Genetic Vaccine
(DNA or RNA)

DNA Vaccines: A circle of
engineered DNA is delivered into
cells. The cells read the viral gene,
make a copy in a molecule called
messenger RNA, and then use the
MRNA to assemble viral proteins.
The immune system detects the
proteins and mounts defenses.

RNA Vaccines: Delivers messenger
RNA into cells. The cells read the
mMRNA and make spike proteins that
provoke an immune response.

Virus-like or
Nanoparticle
Vaccine

These vaccines are
particles that contain

pieces of viral proteins.

They can’t cause
disease because they
are not actual viruses,
but they can still show

the immune system
what coronavirus
proteins look like.

Source: https://www.nytimes.com/interactive/2020/05/20/science/coronavirus-vaccine-development.html

Types of Vaccines for SARS-COV2

Viral Vector
Vaccine

To create a coronavirus
vaccine, several teams
have added the spike
protein gene to a virus
called an adenovirus. The
adenovirus slips into cells
and unloads the gene.
Because the adenovirus is
missing one of its own
genes, it cannot replicate
and is therefore safe.

Biomedtracker, Biocentury, BIO Industry Analysis

Whole-Virus

Vaccine
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Incorporates an
inactivated or weakened
form of a virus that is
not able to cause
disease. When immune
cells encounter them,
they make antibodies.


https://www.nytimes.com/interactive/2020/05/20/science/coronavirus-vaccine-development.html
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Moderna
mRNA-1273
RNA

Sanofi/GSK
Unnamed
Protein-based

Pfizer/BioNTech
BNT162
RNA

Novavax
NVX-CoV2373
Protein-based

Johnson & Johnson
Ad26.COV2.S
Viral vector

AstraZeneca/Oxford
AZD1222
Viral vector

Vaccines with Operation Warp Speed Funding

Ph. 11l
ongoing

Ph. I/11 start
September

Ph. lib/11l
ongoing

Ph. lll start
October

Ph. lll start
September

Ph. I/
ongoing

100M doses,
delivery
undisclosed

100M doses
expected
2021

100M doses
expected
October

100M doses
expected
late 2020

100M doses
following
an EUA

300M doses
expected
October

Development,

manufacturing,

procurement

Development,

manufacturing,

procurement

Development,

manufacturing,

procurement

Development,

manufacturing,

procurement

Development,

manufacturing,

procurement

OWS funding includes purchase
of doses of vaccine

As with H1N1 pandemic,
vaccines will be provided free of
charge to all Americans

Efforts underway to also help
patients with provider
administration fees

Source: Biocentury



OPERATION WARP SPEED
ACCELERATED VAGCINE PROCESS

TYPICAL 3 5
PROCESS RIS MONTHS

ACCELERATED
PROCESS

i
A typical 8-month
process is accelerated by:

m Creating vaccine
candidates immediately
after viral genome
sequence is available.

m Using vaccine platforms
developed for other
diseases.

MISSION: Deliver 300 million doses of safe and effective vaccine by 1 January 2021.

|

A typical 42-month process is accelerated by:

M Large scale Phase Il clinical trials of 30,000 volunteers allowing for rapid
collection and earlier analysis of safety and efficacy data of demographically
diverse populations by the FDA, reducing the typical 12-month approval
process to three months.

M Two promising candidates began Phase Il clinical trials in July, with others to
follow quickly in coming months. Before beginning Phase Ill, candidates must
show safety data from animal and human studies.

M The U.S. Government funding at-risk, large-scale manufacturing of the most
promising vaccine candidates during Phase Il clinical trials to ensure any
vaccine proven to be safe and effective is available immediately upon FDA
Emergency Use Authorization (EUA) approval or licensure.

M R&.D + Preclinical Trials Vaccine Candidate/s Identified
M Phase | Clinical Trials

13

" MONTHS TO
COMPLETION

14

v  MONTHS TO
IS COMPLETION
| !
‘ v

a 3] 5 |

A typical 6-month A typical 15-month process is A typical 12-month FDA review

process is accelerated accelerated by: for EUA approval or licensure is

by: accelerated by:
At : M Planning for infrastructure and

M A tiered approac distribution before the vaccines | ™ Providing continuous safety
based on CDC are approved or authorized. and efficacy data collected in
recommended o large Phase Il clinical trials.
allocation methodology | m CDC leading distribution
used as part of planning with DoD
pandemic flu planning augmentation.
and the COVID-19
response will be used
to determine vaccine
distribution.

B Phase Il Clinical Trials M Manufacturing
Phase IIl Clinical Trials Distribution



Regulatory Pathways for COVID-19 Medicines

* Biologics License Application (BLA): Full licensure granted if FDA determines
there is substantial evidence of safety and effectiveness from adequate and
well-controlled trials.

* Emergency Use Authorization (EUA): The legal threshold for FDA to grant an
EUA is that a product may be effective and its benefits outweigh known and
potential risks

* In the past EUA has been used for products developed against priority bio-threats such
as smallpox and anthrax

* FDA issued guidances for industry on COVID-19 in June and October 2020

e Regulatory requirements for EUA of COVID-19 vaccines are very similar to
requirements for BLA of COVID- 19 vaccines.

* Primary differences are in period of follow up and some requirements on
manufacturing inspections.



CDC'’s Advisory Committee on Immunization
Practices (ACIP) Prioritization Framework

Groups prioritized for

early phase vaccination
1 Overlapping groups with significant bl e e

>100M
heterogeneity ;
3 Communities of color are I;
significant portion of each
population
1 Accounts for > half of U.S. adults
 Framework informed by National e

Academies and Johns Hopkins \dultsZGSyearsold
~53M
frameworks

Essential workers
~60-80M




PRE-DECISIONAL & DELIBERATIVE

Limited Doses Available

Max
Doses available per month
(baseline as of 07/16)
December
Trials only
« Constrained supply
 Highly targeted administration required to achieve
Key coverage in priority populations
factors
) e Tightly focus administration
leely « Administer vaccine in closed settings (places of
admin work, other vaccination sites) specific to priority
. opulations
strategies| POPY

Large Number of Doses Available

April - May

N
\ lllus
\A/base}
AN c
\ —

~660M cumulative
doses available

« Likely sufficient supply to meet demand

e Supply increases access

« Broad administration network required
including surge capacity

» Expand beyond initial populations

« Administer through commercial and private
sector partners (pharmacies, doctors offices,
clinics)

« Administer through public health sites (mobile
clinics, FQHCs, targeted communities)

Continued Vaccination,
Shift to Routine Strategy

ative ramp-down, not
on OWS decisions or

ndidate projections

— —— — — — —— — — — —
—

« Likely excess supply
e Broad administration network for
increased access

« Open vaccination

« Administer through commercial and
private partners

« Maintain PH sites where required

lllustrative scenario for planning purposes; will be adapted based on the clinical / manufacturing information on all OWS candidates and vaccine prioritization

CUI /ITLP: GREEN LIMITED DISCLOSURE, RESTRICTED TO THE COMMUNITY

30 SEPT 2020



PRE-DECISIONAL & DELIBERATIVE

OWS / CDC Jurisdictional “Playbook” Leads to State Plans

COVID-19 Vaccination Program
Interim Playbook for
Jurisdiction Operations

Centers for Disease Control and
Prevention (CDC)

September 16, 2020

Version 1.0

CDC Playbook released September 16th

Locating Critical Populations

Vaccination Provider Recruitment, Enrollment and
Training

Vaccination Program Communication

Vaccine Ordering and Distribution

Vaccine Storage and Handling (preliminary)
Vaccine Safety Monitoring (preliminary)

CDC Dashboards

State and jurisdictional plans submitted to
CDC October 16t

Many states established distribution / implementation
committees

Several states established clinical review committees

https://www.cdc.gov/vaccines/imz-managers/downloads/COVID-19-

Vaccination-Program-Interim Playbook.pdf

CUI /ITLP: GREEN LIMITED DISCLOSURE, RESTRICTED TO THE COMMUNITY
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30 SEPT 2020


https://www.cdc.gov/vaccines/imz-managers/downloads/COVID-19-Vaccination-Program-Interim_Playbook.pdf

OWS Vaccines Distribution Process

TRIALS ~ |,'=?| )A

MANUFACTURING .~ FDA MANUFACTURER OWS & CDC \\

' ' Based on data from clinical trials, Vaccine is being manufactured Allocation of initial/limited doses will be \
vaccine candidate is submitted for concurrent with clinical trials, based on CDC prioritization models \
Emergency Use Authorization (EUA) and upon EUA/BLA and CDC - Independent advisory panel (Advisory Committee on \,‘
or Biologics License Application recommendation, vaccine is Immunization Practices with input from Nat |
(BLA ready to ship Academies of Science) informs CDC prioritization
- Reviews EUA/BLA application - Initial/limited il be allocated fi &
+ Approves EUA/BLA application s“ge'émc'"g“"fupg"ses Wilhe Alocted ot Y
’ g;ﬁ[fﬁ:é&?g?;ﬂﬁf"“m"g o Oversees distribution of vaccine

o Tracks product that is delivered/administered
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ADMINISTRATION SITES DISTRIBUTION FACILITIES DISTRIBUTOR
/ Vaccines, upon EUA/BLA, are ready to Vaccines & associated ancillary | - Maximize use of existing pharmaceutical
/ ship to: kits (syringes, needles, and distribution infrastructure
Ficioro s e | o) et it
\‘i! - Public Clinics depots and facilities & asirbution operations
\ + Hospitals - [T infrastructure supports ordering,
- Doctor's offices and Mobile Clinics distribution, administration, and tracking
\, - Military Treatment Facilities end-to-end

e — - N R 2 k:
PHARMACOVIGILANCE (FDA & CDC)
24 month post trial monitoring for adverse effects/additional safety feature



Industry Commitment to Scientific Rigor, Transparency and

Diversity —

COVID-19 Vaccine
Maker Pledge

Companies post weekly Phase 3 enrollment updates with break-
down in diversity

Biopharmaceutical companies (CEOs) public pledge on scientific
rigor, evidence and safety

Companies have published their Phase 3 clinical trial protocols

1

Work 82 enne 3 suficient supgiy and Fange of vaccine
option, Inchuding

Companies have been submitting data for all trials for rapid peer-
review by scientific journals and sharing more extensive scientific
data in press releases closer to publication

A vaccine for everyone...find yourself in the Cove study

BAML X BAGRRE AR U LN AL
1L QEOGIEACHE 28 Q
i§  Educators and Students A
§ 9% of parficipants &
: : iy 2 Approximately of
Bt £t e o s o DT ! o 7 " Ser overall and of US.
IO RS e R Nl ok participants have
g r" dLMﬂ g m « B A LL « 3 s ¢ diverse backgrounds
‘Y14 Healthcare Workers L P RS U R olpieean B S IV The Phase 2/3 clinical
4 ( " 22;;' kel R 8, ? ¥ i\ X . trial is now enrolling
= i ’*%'i dkln:u A ? f 2 ol More than ' participants 12 and over.
oI, g R ABHA AL TAT A9 A B0 A 1 7 in
- : '., SR o 2R 236 . ) .
m‘ i‘E‘sg,: A Q - Retail, Restaurant, &Hospﬂullfyworkers ‘[ Q including are enrolled 1y iz study,
2 3 ( l | ‘ ,_' B , 6 lm = {umoﬂzoo(]om\ oo : - with having
2 éﬂ. s *“ E I e 2 A e lET S B - received a

moderna

Updated as of Monday, October 19, 2020 at 09:00am ET. Updates are made on a weekly basis

Moderna’'s Commitment to Diversity & Inclusion



BIO Resources

https://www.bio.org/policy/human-health/vaccines-
biodefense/coronavirus

https://www.bio.org/policy/human-health/vaccines-
biodefense/coronavirus/pipeline-tracker

w COVID-19 Therapeutic Development Tracker ~L

EA
NALYTICS

Click on the pie chart to filter the dashboard by therapy type

Hover over the pie to read the therapy definitions
194 211
Vaccines Antivirals 311

Clinical
7 7 1 Compounds
Unique Active
Compounds in
Development
460
Preclinical
36 Compounds

Treatments
Data as of: 11/9/2020 10:43:28 PM

The COVID-19 Clinical Pipeline by Phase and Strategy

Hover over each color to see the development strategy and use the development phase filter below to view only selected phases

Innovation


https://www.bio.org/policy/human-health/vaccines-biodefense/coronavirus/pipeline-tracker

