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Imagine a world where your waiter is a web of wires, and your teacher is a
line of code. It sounds like something straight out of sci-fi blockbusters, but
this futuristic vision is rapidly becoming our reality. Think of one of the Spi-
derman movies, where a desperate doctor, eager to recover his amputated
hand, injects a lizard DNA into his own. Instead of a miraculous recovery,
he transforms into a monstrous creature, wreaking havoc across New York
City. But is this idea really that far-fetched?

GMOS - FACT OR FICTION?

For many years now, genetic engineering has no
longer been a work of fiction but instead a part of
our everyday lives. Genetically Modified Organ-
isms (GMOs) are organisms whose DNA have been
altered to produce desired
traits. In a way, this is very
similar to creating chemical
compounds, where two dif-
ferent elements combine to
make something new.
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In the past, we bred spe- vaccines.
cific individuals of the same
species to create offspring with desired traits. With
genetic modification, we alter the genomes of organ-
isms directly, usually by combining them with genes
from different species. This allows us to create traits
that would be hard or impossible to achieve through
selective breeding, as this selective breeding might
take decades or centuries to produce the same result.

CREATION OF EDIBLE VACCINES

GMOs are used in many fields, including agriculture,
research and healthcare’. One of the most promising
developments in genetic modification is the creation
of edible vaccines.

Vaccines are responsible for saving countless num-
ber of lives and play a vital role in the fight against
infectious diseases. Under normal circumstances,
our immune system fights against disease-causing
germs. In case our immunity is not strong enough,
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vaccination becomes crucial. However, conventional
vaccines have limitations such as the need for a
trained professional for administration and the neces-
sity of refrigerated storage.

Immunisation in developing countries through tra-
ditional methods adds multiple problems, such as a
lack of infrastructure, shortage of trained staff, and
a deficit of necessary storage
systems. Due to political and
economic hardship, the popu-
lations of developing countries
and remote communities often
cannot access necessary vac-
cinations, making them more
vulnerable to diseases. The
lack of immunisation is one of
the leading factors contributing to deaths in these
regions. Besides higher mortality rates, outbreaks of
vaccine-preventable diseases can disrupt communi-
ties, affect economic stability, and strain healthcare
systems, leading to inadequate treatment for other
conditions?.

Genetic engineering has facilitated the development
of edible vaccines, offering a cost-effective and nee-
dle-less alternative to the conventional vaccines we
are familiar with. Edible vaccines are genetically
modified plant cells capable of fighting various dis-
eases. For example, due to its wide availability and
relatively easy cultivation, the potato is considered a
highly promising model for producing edible vaccines
against tetanus, Hepatitis B, and the Norwalk virus.
In addition to potatoes, researchers are also focus-
ing on modifying rice, bananas, tomatoes, and many
other plants.



POTENTIAL FOR HEALTHCARE

While there are still numerous challenges, edible
vaccines hold incredible potential for future usage in
medicine. This type of vaccination could be especially
beneficial in developing countries, helping with more
sustainable healthcare,
accessible to everyone.
According to the WHQ?, in
2019 an estimated 5.2 mil-
lion children under five years
died mostly from prevent-
able and treatable causes.
Among the leading causes
of death in children under
five years are pneumonia,
diarrhoea and malaria, all of which can be prevented
or treated with access to simple, affordable interven-
tions including immunisation?.

Compared with conventional vaccines, edible vac-
cines are easier to store, less expensive, and less
prone to contamination. Instead of using syringes and
needles, edible vaccines are administered orally, elim-
inating the risk of infection in the wound*. So, includ-
ing edible vaccines as a healthcare solution would
be a major step forward and a life-changing devel-
opment for people coming from developing countries
and remote communities.

CHALLENGES TO CONSIDER

Yet, while edible vaccines and GMOs in general hold
great potential, they are not perfect. Multiple regula-
tory and ethical challenges need to be considered.
Researchers have expressed uncertainty about the
long-term effects on health and the body®. There are
ongoing discussions about the potential for inducing
allergic reactions to everyday foods. Some scientists
have also pointed out the environmental risks associ-
ated with GMOs, including contamination of the envi-
ronment and impact on biodiversity and ecosystems
if they escape into the wild®. It is important to carefully
address each of these issues.

Besides the scientific conversations, there is also the
question of public concerns. A survey published in

“Compared with
conventional vaccines,
edible vaccines are
easier to store, less
expensive, and less
prone to contamination.”
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2016 by Piotr Rzymski and Aleksandra Krélczyk has
focused on the attitudes toward genetically modified
organisms in Poland. The survey results showed that
the public was fearful and wary of GMOs, while at
the same time admitting that their knowledge was lim-
ited’. The authors conclude that “EU societies have
every right to substantive information and education
in biotechnology, yet they appear to be misinformed
by contradictory views and
sensationalism.” So there is
an obvious imbalance between
the objective risks recognised
by scientists and the perceived
risks that concern the public.
The internet is filled with mis-
information with many peo-
ple creating and sharing false
or falsified information about
GMOs, deliberately playing on basic emotions to
induce fear®. Maintaining transparency in research to
build trust and ensuring accountability is thus crucial.
It is necessary to encourage collaboration between
scientists, ethicists, policymakers, and the public to
comprehensively address ethical dilemmas.

CONCLUSION

GMOs have the potential to benefit a broad popu-
lation and make healthcare more sustainable and
accessible. However, each breakthrough comes
with its challenges, and no path is without its stones.
Politicians, often aiming to maintain their popularity
among the public, sometimes establish regulations
that create unnecessary obstacles for research. This
does not mean that science should be without any
boundaries, but that the regulatory boundaries should
be based on current scientific concerns. It is impor-
tant to consider the real issues that GMOs present
and leave space for transparent, fact-based conver-
sations between the public and scientists. Only in this
way can we create a progressive society that is mind-
ful of its people and the environment we live in.
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About Arcondis

Arcondis is a global professional services company exclusively
focused on the life sciences and healthcare sector. Owned by
a Foundation and committed to healthcare improvement, we
accelerate value creation for our clients in R&D, Manufactur-
ing & Supply Chain, Marketing, Sales & Services, to ultimately
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