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In 2013, it was estimated that 103 million

cases of childhood diseases in the United

States had been prevented by the use of
vaccines since 1924.
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19 pandemic has show

Companies such as Pfizer, Moderna and AstraZeneca hc
the hurdles to get their candidates through Phase Il clinical trials in
record fime. /

Safety testing and safety assessment is the same as any other medicine sg
why are COVID vaccines being approved for use so quickly?

The ethics approval process needs work:

The research ethics regulatory system has protected us against these risks for 50 years. It ensures newly releasg
be safe and effective.

products will

But the system has problems. It has become deeply bureaucratised and ethical discourse has often begén replaced by rigid
administrative rules and the slavish completion of formes.

Often the approval process can take months, and involve an extensive cycle of quibbling with little or no ethical content.



LOSE COLLAB D CO-OPERATION BETWEEN THE
A, EMA, MHRA AND EACH VACCINE MANUFACTURER

MINISTRY OF
HEALTH

MANATU HAUORA

REGULATORY BODY:
UNITED STATES '
= Medical & Healthcare Products
Department of Regulatory Agency (MHRA)

k‘VA
vAIRN




Bio
- tech

Advisory
Services

VACCINES



@ < 0
catch fire or burn down, that because

retardant materials you don’t need the fire brigade”, he said.
“We're going to have to have tfreatments. And when you're

sick, whether you've had a vaccine or not, being told /
prevention is better than cure is not really terribly helpfut.”

the Guardian on line



TYPES OF VACCINE

COoOVID-19

VWhat are the different kinds of vaccine?

DD

DNA

RNA

RNA vaccines Short for
work by introducing deoxyribonucleic acid, DNA viruses to carry
an mRNA sequence is another of the
{the molecule which crucial macromolecules for
tells cells what life. A DNA vaccine
to build) to the involves the direct
systerm which is intreduction into
coded for a appropriate tissues
specific antigen. of a plasmid -
a doubled-stranded
mciecule which exists

in bacterial cells.

Vaccines use live

DNA into
human cells.

Virus-like
particle

This type of vaccine
contains molecules
that mimic the virus
but are not
infectious and,
therefore, not a

danger. VLP has been

an effective way of
creating
vaccines against
diseases such as

human papillomavirus

(HPV), hepatitis and
malaria.

SOURCE: VACCONES.COV, NEWS MEDICAL LIFE SCIENCES, SCIENCE MEDIA CENTER | NOVEMEBEER 24, 2020

Protein
sub-unit

This kind of vaccine
uses a part of the
virus, in this case the
protein component.
These vaccines can
also be
used on almost
anyone, including
pecople
with weakened
immune systems
and long-term
health problems.

Inactivated
virus

These vaccines use
the dead version of
the virus that
causes a disease.
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http://commons.wikimedia.org/wiki/File:Vaccine.png
https://creativecommons.org/licenses/by-sa/4.0

dexamethasone.
ventilators.

» Anti-virals - Colchicine is the latest drug to turn in exciting results, accor
Horby. A Canadian study showed it may end up with 20% reduced risk of
hospitalisation or death.

» Mono-clonal antibodies - There are quite a few positive results from monoclonal
antibody studies to prevent people becoming seriously ill, such as tocilizumab,
which is a monoclonal antibody given to rheumatoid arthritis patients.

» Drugs to prevent blood clots are looking promising. Clotting is a big issue in
Covid as a result of inflammation — such as aspirin, heparin.

The problem is all drugs have side-effects, some are dangerous and require discontinuation of the
drug, possibly leading to less chance of surviving the infection.


https://www.medrxiv.org/content/10.1101/2020.07.29.20164269v1

Exploratory Preclinical Phase | Phase Il Phase Il Launch &

Research testing Clinical Trials Clinical Trials Clinical Trials Reglstiation Marketing Total

Antigen Assessing Test of safety Evaluation of Efficacy & Submission of data to regulatory
identification antigen safety in 10 to 100 immune response tolerance body for approval and market
& candidate in animals humans in 100 to 3000 testing in 3000 to launch
selection humans 4000 humans

Rate [25] 32%

Cost
[Million 500 — 1000

Conventional vaccine development timeline [in years]
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Fast-tracked development timeline for emerging vaccine platform technologies [in months]

I — S S

[months]

- -

Conceptual Lab-scale Pilot-scale Production- Production- Equipment
Process Process Process scale Process, scale Facility Installation &
Design Development Development Facility Design Construction Testing

Start-up &
Validation

Conventional, inflexible, single-product process and facility development
Cost

[Million 5—20 150 — 700
uUsD]

Time
[years]

N\

Flexible, small-scale, multi-product process and facility development
Cost $10 — 50
[Million M
uUsD]
Time — 2—4
[years] _— years

Conventional
technologies

Time to commercialize a new vaccine product ~ 8 - 14 years

RNA platform

F Expected time to commercialize a new vaccine product ~ 0.5 - 2 year, assuming fully-developed platform
technologies P P 4 =4 Yy P P

aq 5 6 7 8 =} 10 14 15
roximate time required to commercialize a new vaccine




COVID-19
Vaccines under development

According to the World Health Organization (WHO), there are more than 150 vaccines under development for
the coronavirus that has swept across the world.

Some of the vaccines are closer to release as they pass through the third phase of human trials. Vaccines made in
Russia and China were released prior to the third phase of human trials.

ASTRAZENECA-OXFORD REVIEW 70%*

CANSINO BIOLOGICS LIMITED HIGH
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INSTITUTE LIMITED MODERATE

INOVIO-CEPI NOT REPORTED
JOHNSON & JOHNSON

BARDA JANSSEN MODERATE

MODERNA-NIAID 94.5%
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* One dosing regimen showed vaccine efficacy of 9o percent &hen it was given as a half dose, followced by a full dose
at feast one month apsart. Ifficacy @as 62 percent when it oas given as tico full dosex at least one month apart. 7,
‘The combined analvsis froon hoth dosing regimens resulted in an average efficacy of 7o percenl. y

SOURCE: REUTERS, WHO | NOVEMBER 24, 2020 ALJAZEERA
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MANUTO .
by all approved man
authorities fo ensure that medicines and

technologies used in health:
are safe, /
that they work and

that they are reliable...and available
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VACCINES: A COMPLEX MANUFACTURING PROCESS
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BACTERIA, HARVESTING PURIFICATION INACTIVATION VALENCE FORMULATION FILLING FREEZE-DRYING PACKAGING BATCH TRANSPORT
VIRUS OR CELL ASSEMBLY RELEASE
CULTURE
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The antigens are The anfigens Impurities are Pathogenicity The active All the ingredients The vaccine This step The vaccine is Quality Our vaccines
developed using produced from removed and is ;uppre§sgd antigenic are melt together is ﬁlleq into mo!(es it ) labeled assurance are distributed
raw material microorganisms concentrated .whtle refom.lng substcmqes a wa possible to in ocoqrdonce confirms all around

< immunological are combined or a syringe remove with the product the world,
are exiracted  through physical properties in a single the water regulatory has been respecting
and chemical component in a product requirements manufactured the cold chain
proccesses by transforming and packed, and fested in and
it intfo powder, ready accordance a temperature
which ensures for shipping with the correct between
a betier stability procedures. 2and 8
and therefore The national degrees C
a better regulafory
conservation authority gives
the final
authornzation o
release the prcduct

for distribution

PRODUCTION TAKES BETWEEN 7 0% OF THE TIME OF PRODUCTION OF A VACCINE IS

& AND 36 MIONTHS DEDICATED TO QUALITY CONTROL, WHICH REPRESENTS
SEVERAL HUNDREDS OF TESTS
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Virus release and Clarification filtration by UF/DF by DNA UF/DF by Form and
microcarrier separation depth filtration TFF digestion TFF fill

Disposable Disposable Disposable Disposable Disposable Disposable Drug substance
Disposable mesh bag mixing 20 um/3 pm/ fluid path HF mixing fluid path HF bags (Thermo
Bioreactor (Thermo system 0.65 pm TFF manifold system TFF manifold Fisher Scientific)
Fisher (Pall Life depth filtration (Spectrum (Pall Life (Spectrum and fill line
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system

CELL CULTURE AND PURIFICATION

BioProcess International



FILLING VIALS — DOSAGE FORM
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Medicines trec dis
there are often lifelong side effe

Vaccines prevent disease

— like building a house to stay warm
and dry.
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