&)

PEER REVIEWED

How Technology Can Help Build a Fairer,

Healthier World

Everyone can agree that the world
has changed irreversibly - so much so
that the term ‘new normal’ has been
dropped, as it has become the normal
that we now live by. Over the past couple
of years, how we live our lives and do
business has both fundamentally and
irrevocably shifted. With a ‘glass half
full’ mindset, | believe that despite the
hurdles we've had to jump this year,
technology has continued to meet and
answer these challenges and will set us
up for a fairer, and healthier future - if
used correctly.

The pandemic has meant that
technology has become deeply ingrained
throughout society and has put the
limitations of equal access into stark
perspective. In order to create a fairer,
and healthier, world, we need to ensure
that access to life-saving medicines and
the technologies that deliver them are felt
in every corner of the world - not just the
countries who can afford them.

Though not a new issue, with sensitive
medicines such as the current batch
of COVID-19 vaccines - from Pfizer to
AstraZeneca - temperature control and safe
transport are more crucial than ever. With
limited ability to manufacture vaccines at
the scale the world needs, making every
drop count is of the utmost importance.
With accidental temperature excursions,
lack of storage facilities and potentially long
waiting times in-transit, it is imperative that
technology answers this problem to help
ensure that within the supply chain, margin
for error is removed and where possible,
vaccines are not spoiled and will indeed
reach their end destination - saving millions
of lives.

Luckily, innovations driving new
technology meeting these challenges have
emerged to meet this increased demand -
necessity is the mother of invention, after
all. As such, technology can be an equaliser
in this space, with new innovations that look
to ensure lack of access to basic technology
does not stop anyone, anywhere, from
receiving the medications they need.
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A truly global problem, with every
country in the world affected, the COVID-19
pandemic has shown us that we need to
make access to life-saving pharmaceuticals
ubiquitous across the globe. Shining a
light on resources available to first world
vs third world countries, with rich nations
vaccinating one person every second vs
poorer nations who are yet to give a single
dose, there is a clear divide between the
two and their respective access to these
medicines. This is a present and growing
threat, as for these countries without access
to vaccines, the risk of outbreak and further
spreading of the virus is rising. It must be
a massive global effort, by rich and poor
countries alike, to work together to stop the
spread and eliminate COVID-19 altogether.

In fact, People’s Alliance, which includes
Oxfam and Amnesty International, have
stated that at least 90 per cent of people
in 67 low income countries stand almost
no chance of getting vaccinated this year
because wealthier nations have reserved
more than they need. In the UK, 400 experts
have called on the Prime Minister to waive
vaccine patents. However, if we suspend
patents entirely, it will kill off innovation
if the vaccine needs to be updated, or in
the next pandemic. We should instead
ensure that countries can obtain a licence
and be able to manufacture the vaccine

properly. This divide, with wealthy countries
vaccinating their populations and poorer
nations unable to get enough doses, has
essentially created a ‘vaccine apartheid’.

With changes to the aforementioned
intellectual property laws, efforts of the
global vaccine project will be increased
tenfold, and would address the disparity
between wealthy and poor, ensuring equal
access to vaccines. This would also reduce
the politicisation of vaccines and transform
vaccines from a benefit afforded to some
to a guaranteed right. Funding is also an
issue, with poorer nations having difficulty
affording doses. Though the hope is that
the expected 90 million Covax doses will
help even out distribution, with rising cases
in both India and Europe that is looking
ever more unlikely, as countries continue
to prioritise theirimmediate needs and not
long-term global requirements.

COVID-19 is extremely infectious - it
may seem logical to prioritise vaccinating
a single national population, but in a
globalised world, this health crisis only truly
ends with a concerted international effort. A
harrowing parallel to draw is the patent laws
and distribution of HIV/AIDS drugs, also
resulting in deaths - still to this day, there
are countries where this is seen as merely
a chronic condition, but there are others
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where an HIV/AIDS diagnosis is in effect a
death sentence. In this current crisis, we
must learn from the mistakes of our past.

For most countries, vaccine rollout
will continue to gain momentum over the
coming months, and the pharmaceutical
supply chain will need to continue to both
adapt and be flexible in this unprecedented
environment for the foreseeable future, and
possibly forever. This pressure applies to
all vendors within the supply chain, from
manufacturers producing the vaccines, to
the distributors managing logistics, to the
carriers transporting these vaccines to their
end destination.

Prior to COVID-19, the supply chain
within the pharmaceutical industry was
not a point of discussion. Before the
pandemic, vaccines made up just 1.5% of
global pharmaceutical sales and so their
distribution has always been a niche
aspect of the supply chain. Now, with the
healthcare industry across the globe aiming
to vaccinate around seven billion people,
most requiring a double-dose, 14 billion
doses will need to be manufactured and
distributed with minimal spoilage, which

would counteract these efforts. Strain is to
be expected, and distribution will take time,
but it can be said that the ‘teething stage’
within the entire supply chain might just
be behind us, or might nearly be behind us
if the right moves are made and laws are
revised appropriately.

There are many challenges facing
the safe delivery of vaccines to poorer
nations, due to remote locations and lack
of infrastructure, as well as the political
roadblocks that inevitably exacerbate these
issues. Often, climate is a factor, leading
to even more problems when timing is
everything and infrastructure is lacking.
This presents a considerable challenge,
with every solution unique to each country
by necessity.

At the beginning of the pandemic, UNICEF
pre-emptively reserved a stockpile of a half
a billion syringes outside the countries
producing them. However, countries put
export controls on both vaccines and
syringes and as prices rose, supplies
were of course limited. Other countries
followed suit, leading to a sort of ‘vaccine
nationalism’, effectively putting a massive
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chink in the global vaccine supply chain
and disrupting fair and consistent rollout.

Though the rollout of Covax vaccine
is looking promising in achieving more
widespread distribution, only the countries
that are part of Covax have the infrastructure
needed to get the vaccine pallets off planes
and into refrigerated storage warehouses.
Ghana is one of these lucky countries to
successfully distribute Covax doses, though
countries in West Africa, for example, do
not have that luxury. It is critical that the
means of distribution are adaptable to
different environments. This can be on a
large scale, such as adapting to temperature
fluctuations within a given country, with
things as simple as making sure vaccine
containers can withstand both metaphorical
and literal bumps in the road.

As | mentioned above, funding remains
one of the quintessential roadblocks
to fair distribution. With remote areas
lacking infrastructure to house vaccine
shipments, funding is needed to support
the construction of warehouses. Though
there have been many contributions from
countries, from the EU to the UK and the US,
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we are still nowhere close to closing this
funding disparity. UNICEF estimates that an
additional 2 billion dollars is needed to help
the 92 poorest countries who are in need
of fridges, expenses for vaccinators, health
worker training, fuel for trucks and more.

Finally, the last challenge is resistance
- both from wealthier countries not willing
to share their doses, and ‘vaccine hesitancy’
with people cautious to receive the vaccine.
Individual countries are doing one-to-one
deals with pharmaceutical companies,
further putting strain on the supply
chain. Alongside this, richer countries find
themselves with an over-supply of available
doses, which could be shared with countries
in need - and worse, some of these vaccines
are even being wasted.

This ‘vaccine hesitancy’ is something
that must also be addressed, as though
evidence supports vaccines saving lives,
fear outweighs the life-saving potential. This
is partly driven due to misinformation, so
much so that the UN launched the ‘Verified’
campaign - aiming to educate and fight
distorted information and messages - to
become a source of trusted truth. This is the
ultimate hurdle; it's one thing to ensure a
country has enough supply of vaccines; it's
another question convincing a population to
take it. In the US, this is presenting a major
problem, where vaccine uptake has become
divided along political lines. We need to
make sure that we have an exclusively
medical public discourse and we continue to
promote the critical importance of vaccines
long after the pandemic has subsided.
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Infrastructure problems, coupled with
export controls, patent issues, intellectual
property laws, and vaccine hesitancy
present multiple challenges in getting the
vaccines to those in need.

Over the past year, there have
been a number of innovations in the
pharmaceutical industry, especially when
it comes to the supply chain. For example,
there are now innovative containers that
can maintain a stable internal temperature
in extreme conditions from as low as -30°C
to as high as 70°C. This year even saw the
launch of deep-frozen containers that are
able to cool to -80°C while maximising
aircraft capacity utilisation, mitigating the
traditional capacity limitations caused by
the use of dry ice by making energy transfer
more efficient.

Combating spoilage rates is important,
not only in the current pandemic, but
generally across the pharmaceutical
industry. The industry accepts up to 12%,
meaning a standard shipment of vaccines,
similar to that which any COVID-19 vaccine
would travel in, would be around 100,000
vials. The standard spoilage would mean
that 12,000 vials would not be viable upon
arrival. Innovations in the industry have
brought this double-digit number down to
almost zero.

This is a revolutionary improvement,
as each of these vials will save lives and
help stop the continued impact of the
pandemic. Being able to deliver the vaccines
to countries around the world in the first
instance, be they rich or poor, with spoilage
rates approaching zero per cent, will be the
key to containing the spread and preventing
further infections and deaths until we can
eliminate the virus once and for all.

However, it's not only innovation in
the industry that is important. It is the
partnerships across the industries that are
pivotal in not only improving the supply
chain, but helping to ensure medicines make
it to where they need to go. Partnerships
with airlines and shipping companies are
paramount here. The likes of Qatar, Saudia
Cargo, KLM Airfrance Martinair Cargo, Korean
Air, LOT, and Virgin Atlantic cover almost all
corners of the world, and make shipping
these life-saving medicines a smoother
process.

Furthermore, collaboration within the
entire pharma supply chain is needed
to maximise these airline and shipping
company partnerships, allowing for fast
and efficient distribution of vaccines. An
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example is the Hope Consortium - a UAE-
based public-private partnership offering
a unique end-to-end supply chain solution
capable of delivering large quantities of
COVID-19 vaccines - from production to
patients in emerging markets.

As I've mentioned, necessity is the
mother of invention and we have been
down this road before. The Spanish Flu
brought about the early stages of DNA
understanding, the plague during 1665
resulted in Newton's theories on the
concepts of gravity, and the Second World
War prompted the invention of the first
computer. I would like to hope that COVID-19
will be looked upon as a revolutionary
time for the pharmaceutical industry, with
innovations across the full expanse of the
supply chain - though we still have a way
to go. The pandemic has taught us that in
a globalised world, diseases can spread
faster than ever before. This also means
that future pandemics will never be isolated
to single countries - if there's a lesson to be
learned in the international community, it's
that isolationist policies will not work. We
need the international cooperation we have
seen in the last year and a half to remain,
in order to protect everyone from whatever
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comes next. Time will tell, but in any event
lessons will be learned from this pandemic
and past mistakes and ultimately impact our
response to future pandemics — hopefully
for the better.

In summary, technology has gone a
long way towards contributing towards a
healthier planet - but we are neither out
of the woods nor all the way there just
yet. We have seen rapid innovation arise
to help fight against the pandemic, from
vaccines to deep-frozen storage containers
to an overhaul of the healthcare industry
around the world. We are just witnessing
the tip of the iceberg, so to speak, with
more to follow as we continue to live in this
‘current normal’. Using these innovations
and adaptations, we must now ensure that
anyone, anywhere receives access to these
vaccines. Not only do we have infrastructure
hurdles to jump, but also financial, political
and resourcing obstacles to overcome first.
It is great to witness that progress is moving
in the right direction, and as necessity
and global need increase as we hopefully
edge nearer and nearer to the end of the
pandemic - with new technology constantly
being developed to meet our new way of
living and working, we are on track to

becoming not just a healthier planet but a
fairer, more just one.
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