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Have Questions?

Type them into questions box!

“Why am | muted?”

Don’t worry. Everyone is muted
except the presenter and host.
Thank you and enjoy the show.

Contact ACS Webinars ® at acswebinars@acs.org
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@AmerChemsSociety

@AmericanChemicalSociety @AmerChemSociety

https://www.linkedin.com/company/american-chemical-society

Contact ACS Webinars ® at acswebinars@acs.org



Check out the ACS Webinar Library!
An ACS member exclusive benefit
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Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand.
The Library is divided into 6 different sections to help you more easily find what you are searching.

Professional Development

P View the Callection

Learn how to write better abstracts, deliver more
engaging presentations, and network to your next
dream job. Brush up on your soft skills and seta
new career path by mastering what can not be

taught in the lab.

Culinary Chemistry

P View the Callection

Why does food taste beter when itis grilled or what
molecular compounds make a great wine? Discover
the delectable science of your favorite food and
drink and don't forget to come back for a second

helping.

Technology & Innovation

P View the Collection

From renewable fuels to creating the materials for
the technology of tomaorrow, chemistry plays a
pivotal role in advancing our world. Meet the
chemists that are building a better world and see

how their sdence is making it happen.

Popular Chemistry

P View the Collection

Feeling burdened by all that molecular weight?
Listen to experts expeund on the amazing side of
current hot science topics. Discover the chemistry of
rockets, how viruses have affected human history,

or the molecular breakdown of a hangover.

Drug Design and Delivery

P View the Collection

The Drug Design Delivery Series has builta
collection of the top minds in the field to explain the
mechanics of drug discovery. Discover the latest
research, receive an overview on different fields of
study, and gain insight on how to possibily

overcome your own med chem roadblocks.

Business & Entrepreneurship

P View the Collection

How do ideas make it from the lab to the real world?
Discover the ins and outs of the chemical industry
whether you are looking to start a business or desire

a priceless industry-wide perspective.

https://www.acs.org/content/acs/en/acs-webinars/videos.html

Learn from the best and brightest minds in chemistry! Hundreds of webinars on
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available
once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public
several times a week generally from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Library will occasionally
be rebroadcast to highlight the value of the content.

WwWw.acs.org/acswebinars



https://www.acs.org/content/acs/en/acs-webinars/videos.html
http://www.acs.org/acswebinars

ACS Holiday Store
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YOUR CAREER

ChemI|DP™

ChemIDP.org

acsoncampus.acs.org/resources

https://eventstore.acs.org

ACS PUBLICATIONS

Publishing Resources

publish.acs.org

WITH CHEMISTS AND
OTHER SCIENCE
PROFESSIONALS

CAS SciFinder Future Leaders

171 alumni, 35 countries
and over 120 institutions

G
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https://eventstore.acs.org/
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W Chemistry for Life”

ACS Career Navigator:
Your Home for Career Services

Whether you are just starting your journey, transitioning jobs, or looking to brush up or learn new
skills, the ACS Career Navigator has the resources to point you in the right direction.

We have a collection of career resources to support you during this global pandemic:

Professional Virtual Career ACS Leadership Career Navigator LIVE!
Education Consultants Development System
ChemIDP College to Career ACS Webinars Virtual Classrooms

Visit www.ACS.org/COVID19-Network to learn more!



http://www.acs.org/COVID19-Network
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ACS Department of Diversity Programs

Advancing ACS's Core Value of Diversity, Inclusion & Respect

We believe in the strength of diversity in all its forms, because inclusion of and
respect for diverse people, experiences, and ideas lead to superior solutions to
world challenges and advances chemistry as a global, multidisciplinary science.
Contact Us:

https://app.suggestionox.com/r/DI_R
Diversity@acs.org

@ACSDiversity ACS %-

Voices
n ACS Diversity

Diversity Podcast

acsvoices.podbean.com/

www.acs.org/diversity
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THIS ACS WEBINAR WILL BEGIN SHORTLY...

COVID-19 Vaccines: Progress, Challenges and Hope

Gilles Georges
Vice President, Content Operations
& Chief Scientific Officer, CAS

Angela Zhou
Information Scientist,

Content Operations, CAS

Catherine Saveson
Manager, Scientific Information,
Content Operations, CAS

12/21/2020

Cynthia Liu

Manager, Scientific Information,

Content Operations, CAS

Presentation slides are available now! The edited recording will be made available as soon as possible.

www.acs.org/acswebinars

This ACS Webinar is co-produced with CAS.


http://www.acs.org/acswebinars
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COVID-19 Vaccines: Progress,

Challenges and Hope

How do vaccines mimic pathogens to prepare
our immune system for real invaders?

OR


https://www.cas.org/
https://www.cas.org/
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Major vaccine development platforms

Live

attenuated virus
Modified virus that can Whole virus killed by
still replicate and chemicals, heat or
produce immunity, but radiation
not cause disease
* Tuberculosis * Rabies

(BCG) « Hepatitis A
* Measles
Clinical trial: 1 Clinical trial: 7
Pre-clinical: 2 Pre-clinical: 15

© Copyright 2020 American Chemical Society. Al rights reserved.
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Major vaccine development platforms

o

Live Viral protein
attenuated virus vaccine
Modified virus that can Whole virus killed by Viral protein, or virus-
still replicate and chemicals, heat or like particles formed by
produce immunity, but radiation proteins, without
not cause disease DNA/RNA
* Tuberculosis * Rabies * Hepatitis B (HBV)
(BCG) « Hepatitis A « Papillomavirus
« Measles (HPV)
Clinical trial: 1 Clinical trial; 7 Clinical trial: 18
Pre-clinical: 2 Pre-clinical: 15 Pre-clinical: 71

© Copyright 2020 American Chemical Society. All rights reserved.

Major vaccine development platforms

e O

Live Viral protein iral vector
attenuated virus vaccine vaccine
Modified virus that can Whole virus killed by Viral protein, or virus- Using another harmless
still replicate and chemicals, heat or like particles formed by virus to carry the genetic
produce immunity, but radiation proteins, without icnﬁfugia;nctaon ove ctﬁl(lés the
not cause disease DNA/RNA antigenic protein
* Tuberculosis * Rabies * Hepatitis B (HBV) » Ebola vaccine
(BCG) « Hepatitis A « Papillomavirus
* Measles (HPV)

Clinical trial: 1 Clinical trial: 7 Clinical trial: 18 Clinical trial: 14
Pre-clinical: 2 Pre-clinical: 15 Pre-clinical: 71 Pre-clinical: 36

© Copyright 2020 American Chemical Society. All rights reserved.
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mRNA vaccine

Using a lipid nanoparticle
to deliver an mRNA strand
that can give cells the
instructions to make the
antigenic protein

* COVID-19 vaccine
(EUA)

Clinical trial: 6
Pre-clinical: 22
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How do mRNA vaccines work?

1. Sequence info
of the Spike

protein is used to
synthesize an
MRNA sequence

mRNA
produced
Spike protein in lab
genetic
information

© Copyright 2020 American Chemical Society. All rights reserved.
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How do mRNA vaccines work?

1. Sequence info 2. The 3. Lipid nanoparticle
of the Spike synthesized fuses and mRNA
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How do the vaccine front-runners compare?

D1222

© Copyright 2020 American Chemical Society. All rights reserved.
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How do the vaccine front-runners compare?

How do the vaccine front-runners compare?
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

How many COVID-19 candidate vaccines are currently in clinical trials
worldwide?

*  Only a handful

* Around ten to fifteen
*  Around fifty

* Ahundred

* Afew hundred

Where are COVID-19 candidate vaccines
currently being developed?

As of 12/8/2020, 214 in development and 52 in clinical trials worldwide

USA I
China |
UK I
India |
Canada |
Top 15 Turkey
countries Germany —
Russia L
Japan |
Thailand
France -
Spain Pre-clinical trial
Kazakhstan u m Clinical trial
Peru
Iran
0 10 20 30 40 50 60 70
© Copyright 2020 American Chemical Society. All rights reserved. *Derived from WHO data
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What has COVID-19 vaccine research focused on?

Number of COVID-19 vaccine
related papers per topic

Vaccine platform I

Epitopes/Mutations

Immunity I
Adjuvant/Formulation [l

Animal model

0 100 200 300 400

Number of papers

What has COVID-19 vaccine research focused on?

Number of COVID-19 vaccine I COVID-19 papers per vaccine
related papers per topic development platform
vaccine platorm [ —— RNA-based

DNA-based
Viral Vector-based [ NN
Protein Subunit
Virus-like particle
Inactivated
Live Attenuated ll 5

- 0 50 100 150
0 100 200 300 400

Number of papers

© Copyright 2020 American Chemical Society. Al rights reserved.
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What are the challenges and questions?

Are these
» Antibodies & memory cells e r——
» Mutation is not as fast as -
that for influenza * No Compromise of Safety Wh at abOUt hel’d
standards in clinical trials immunity?
’ Contlnge o assess In post- Varies, but needs large When to resume
marketing surveillance ® A .
% of population normal life?

vaccinated
« Effectiveness of the

* Impact of public trust ;
vaccines

« Vaccination process
« Social distance and masks

© Copyright 2020 American Chemical Society. All rights reserved.

Explore more at or

Paper Publications

How mRNA COVID-19
Vaccines Work to Fight
COVID-19?

https://youtu.be/LcTEmHIVY10

© Copyright 2020 American Chemical Society. Al rights reserved.
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This ACS Webinar is co-produced with CAS.

Check out the ACS Webinar Library!
An ACS member exclusive benefit

Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand.
The Library is divided into 6 different sections to help you more easily find what you are searching.

Professional Development

ew the Collection

Learn how to write better abstracts, deliver more
engaging presentations, and network to your next
dream job. Brush up on your soft skills and seta
new career path by mastering what can not be

taught in the lab.

Culinary Chemistry

iew the Coll

Why does food taste beter when itis grilled or what
molecular compounds make a great wine? Discover
the delectable science of your favorite food and
drink and don't forget to come back for a second

helping.

Technology & Innovation

P View the Collection

From renewable fuels to creating the materials for
the technology of tomaorrow, chemistry plays a
pivotal role in advancing our world. Meet the
chemists that are building a better world and see

how their sdence is making it happen.

Popular Chemistry

P View the Collection

Feeling burdened by all that molecular weight?
Listen to experts expeund on the amazing side of
current hot science topics. Discover the chemistry of
rockets, how viruses have affected human history,

or the molecular breakdown of a hangover.

Drug Design and Delivery

fiew the Collection

The Drug Design Delivery Series has builta
collection of the top minds in the field to explain the
mechanics of drug discovery. Discover the latest
research, receive an overview on different fields of
study, and gain insight on how to possibily

overcome your own med chem roadblocks.

Business & Entrepreneurship

liew the Collection

How do ideas make it from the lab to the real world?
Discover the ins and outs of the chemical industry
whether you are looking to start a business or desire

a priceless industry-wide perspective.

https://www.acs.org/content/acs/en/acs-webinars/videos.html
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Learn from the best and brightest minds in chemistry! Hundreds of webinars on
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available
once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public
several times a week generally from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Library will occasionally
be rebroadcast to highlight the value of the content.

www.acs.org/acswebinars

ACS Webinars “does not endorse any products or services. The views
expressed in this presentation are those of the presenter and do not
necessarily reflect the views or policies of the American Chemical Society.

Contact ACS Webinars ® at acswebinars@acs.org
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ACS Holiday Store

https://eventstore.acs.org
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