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Building on the successes
of Europe’s bioeconomy

The bioeconomy can be a major driver in bringing circularity, sus-
tainability and competitive production to Europe as it aims towards
becoming climate-neutral and more self-sufficient.

The value of Europe’s bioeconomy grows every year. BIC commis-
sions the Nova Institute to produce an annual report on the bioecon-
omy. The bioeconomy employs 17.6 million people in Europe, with a
turnover of more than €2.4 trillion in 2019, an increase of 25% since
2008. The bio-based industries in particular show strong growth,
contributing more than €814 billion to the 2019 figure.

BIC has been the partner of the European Commission in two public-
private partnerships aimed at growing Europe’s bio-based industries
— the Bio-based Industries Joint Undertaking or BBI JU (2074-
2020) and the Circular Bio-based Europe Joint Undertaking or

DIRK CARREZ is the Executive

Director of BIC. He holds a PhD in
Agricultural Sciences. He has been
Director of Innovation & Product
Policy at the Belgian Federation for
the Life Sciences and Chemical
Industry, Secretary-General of the
Belgian Biotechnology Industry
Association, and Director of Indus-
trial Biotechnology at EuropaBio.
Dirk is Vice-Chair of BIAC’s
(Business and Industry Advisory
Committee to the OECD) Biotech-
nology Committee, and part of
several European and national
advisory bodies.

CBE JU (2020-2027). The bio-based sector is developing flagship
“first-of-their-kind” biorefineries producing innovative bio-based
products, either new or replacing fossil-based counterparts. The
partnerships have already resulted in 13 of these biorefineries
across Europe including France, Latvia, Norway and Romania.
The bioeconomy’s rise in prominence on the EU’s policy agen-
da is a strong sign of how important it has become. The EU has
placed the bioeconomy at the heart of several political initia-
tives, including the EU Bioeconomy Strategy (first adopted in
2012 and revised in 2018); the European Green Deal (2019)
and the Circular Economy Action Plan (2020).

As recently as April 2023, the EU Council recommended the
European Commission to further integrate bioeconomy into
all policies. Better recognition in EU policy is indeed essential
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to unlock the potential of the bioeconomy. Regions outside
Europe are boosting their investments. Examples include China’s 14" Five-Year Plan and
US initiatives such as the Inflation Reduction Act and their strategy to bolster domes-
tic biomanufacturing.

The bioeconomy can and should grow at a faster pace, so the greener solutions it pro-
vides become more widespread and adopted by consumers. There is rightly a lot of fo-
cus on innovation, but there is a need for more funding to scale-up and commercialise
these new technologies to overcome the “valley of death”. Improving access to funding
(EU, national, regional, private) is still a challenge. At BIC, we try to address this in a num-
ber of ways, including a pitching event where bio-based SMEs can meet with some of
the most active venture capital, corporate and angel investors. But access to renewable
feedstock and stimulating market demand are also crucial for the further development
of this strategically important sector.

The road ahead for Europe’s bioeconomy looks bright — with new investments, revenues,
innovations and jobs. However, Europe needs to go faster and further. (]
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Solving a dilemma

Along with improved recycling rates,
an EU ban on single-use plastics may
help reduce the mountains of garbage
generated at rock festivals. But what
about the waste generated by facilities
that work with harmful microbes, viruses
or genetically modified cellular products?
Laboratories trying to go green walk a
tricky tightrope.

Fighting resistance

Pull mechanisms are at the heart of in-
centivising the moribund market of novel
antimicrobials. At the 7" AMR confer-
ence in Basel, Switzerland, EuroPEAN
BiotecHNoLoGy met Dr Marc Gitzinger,
President of the Board of the BEAM Al-
liance, who gave an update on what is
under discussion in Europe and globally.
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Regulatory burdens

European biotech entrepreneurs would
nod in agreement at a quote | recently
heard at a conference: “The USA inno-
vates, China produces and Europe reg-
ulates.” Facing global challenges in-
volving the climate, resource scarcity,
and species protection — alongside
measures like public health and nutri-
tion — we shouldn’t underestimate the
braking effect that excessive bureau-
cracy has on scientific and economic
output, and the circularisation of pro-
duction processes (see p. 20, 50).

It slows progress dramatically in Eu-
rope, as the European Commission
now also recognises. Whether it'’s num-
ber of clinical studies, degree of medi-
cal data digitalisation, approval times
for sustainable cell-based protein alter-
natives (see p. 8) or pull mechanisms
for urgently needed new antibiotics
(see p. 6 & 10) — Europe lags behind
when it comes to innovation, whatever
verbal acrobatics politicians use when
trying to deny it.

Attempts to improve — like the digital
study portal CTIS or the draft of the
new pharmaceutical regulation (see p.
15) — fail because of deceleration pro-
cesses that are particularly pronounced
in Europe, while developers and inves-
tors criticise them as being fundamen-
tally flawed. Will cardiologist attempts
(see p. 12) to adapt ICH rules for clini-
cal trials to digital and biological pro-
gress have an impact? It’s just one
more field that demands more nimble
responses in a rapidly changing world.

°r,§l&

Thomas
Gabrielczyk
Editor-in-Chief
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The push to grow
wilder at heart

CLINICAL TRIALS  Although 18 million people die of cardiovascular diseases every year, the pharma
industry has limited its clinical research on new heart drugs for cost reasons. This is because, in the
past, tens of thousands of heart patients had to be recruited in Phase Il studies to gain market
approval. But now advances in biological pattern recognition promise to dramatically improve
patient selection for clinical trials. Cardiologists are therefore calling for a fundamental shift in the
rules for clinical trials, such as the use of real-world data to bring promising treatments to the market.
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n the ranks of causes of death world-
wide, cardiovascular disease is by far
the number one killer. But attitudes
towards it have remained static for
decades. Even today, the public contin-
ues to view cardiovascular conditions as
largely self-inflicted. Smoking, obesity, a
lack of exercise, an unhealthy lifestyle and
low social status are still considered the
most common causes of high blood pres-
sure, atherosclerosis, acute coronary syn-
drome, congestive heart failure or stroke.
Much less well known is the fact that over
50% of cardiovascular diseases have other
causes — often rooted in a patient’s genes.
Recent advances in high-throughput
molecular biology, in combination with
machine learning / automated pattern rec-
ognition — and thus immensely improved
patient stratification — have led to a re-
naissance in clinical cardiology research,
which has long been blocked by vast pa-
tient collectives and associated gigantic
costs. In 2015, former US President Ba-
rack Obama launched a programme fund-
ing personalised cardiology or 4P medi-
cine (see p. 14).

A dawning revolution

Now the new possibilities are making
waves all over the world. In Germany, car-
diologists have called for a national car-
diac strategy that makes use of new tools
such as digitised real-world data, because
they have the potential to make clinical
trials much more affordable and effective,
and allowing patient access to novel treat-
ment. In the past, high costs drove phar-
maceutical companies to withdraw from
cardiovascular trials and instead to favour
research into indications like cancer that
required smaller study populations and
shorter follow-up. Beyond Germany, in
the rest of Europe, as well as the US, car-
diologists motivated by research success-
es now want to rewrite the International
Council for Harmonization (ICH) Good
Clinical Practice (GCP) Guidelines to al-
low investigator-initiatied studies on cardi-
ovascular drugs. Inspired by the principles
of the Good Clinical Trials Collaborative,
they are calling for a reinvention of ran-
domised clinical trials (RCTs), reworking

them to fit the 21st century. At the end of
March, leading lights in the field across
Europe and the world trumpeted in four
flagship cardiology journals that enough
was enough. Current randomised clin-
ical trials, they said, were no longer do-
ing what they were supposed to do. “It is
time to reinvent RCTs,” the European So-
ciety of Cardiology (ESC), the American
Heart Association, the World Heart Fed-
eration and the American College of Car-
diology announced simultaneously in Cir-
CULATION, the EUROPEAN HEART JOURNAL, the
JOURNAL OF THE AMERICAN COLLEGE OF CARDI-
otocy and GrosaL HearT. “The costs and
complexity of clinical trials have become
prohibitively high,” stressed ESC President
Franz Wiedinger.

With Omics and Al tools, we
will be able to prevent 70-80%
of cardiovascular deaths.

According to the position paper, the reg-
ulatory burden has grown so heavy that
important clinical questions are no longer
answered, while clinical trials never get off
the ground. Burgeoning costs and bureau-
cracy easily get out of hand, which means
study populations are often too small to
provide strong evidence.

The possibilities forged during the
COVID-19 pandemic are now set to rein-
vigorate a clinical trial landscape currently
dominated by financially strong sponsors.
The idea is to dramatically streamline tri-
als, with key data collected first in RCTs
and the bulk of follow-up information
sourced — where possible — from national
electronic health records and registries. At
the heart of this ‘bottom-up revolution’ to
make cardiologist-initiated and sponsored
trials affordable is the digitalisation of
follow-up. It will employ app-based data
collection, remote patient monitoring and
virtual study visits — things that were previ-
ously only possible in big pharma-initiated
trials evaluated by regulatory authorities.

According to AHA President Michelle
Albert, the ioint societies “wish to engage

>> Read the full story in the printed issue.
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The plastic dilemma

GREENER PACKAGING An EU ban on single-use plastics plus improved recycling rates may
help lower the mountain of garbage generated at rock festivals, but what about the plastic waste
generated by facilities that work with harmful microbes, viruses or genetically modified cellular
products? Circularity for the plastic bags or pipettes used in potentially dangerous research is

a tricky goal. What's still missing are scalable alternative materials, along with standards for
calculating carbon footprints over the entire added value chain.
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BIOECONOMY

he most frequently cited source

you’ll find when looking for in-

formation on how much plastic

is consumed by Life Sciences
industries is this one: ”“We estimate that
the 280 bench scientists in our biosci-
ence department generated roughly 267
tonnes of plastic [annually]. That is equiv-
alent to about 5.7 million empty 2-litre
plastic bottles. Some 20,500 institutions
worldwide are involved in biological,
medical or agricultural research (where
plastic disposal is likely to be heaviest),
so that could equate to around 5.5 mil-
lion tonnes of lab plastic waste — roughly
the combined tonnage of 67 cruise liners,
and equal to 83% of the plastic recycled
worldwide.”

Those figures are from 2014, and were
published back in 2015, and the pan-
demic years almost certainly increased
the consumption of ‘lab plastic’ dramati-
cally, as billions of doses of vaccine were
administered and test centres in many
places performed billions of COVID-19
tests. Still, the researchers from Exe-
ter University who back then published
those statistics in NaTure (https:/doi.
0rg/10.1038/528479¢) started a ball roll-
ing that has since led to many initiatives
for more sustainability in lab work and
research infrastructure. It set off a search
for some missing fundamental data. Even
the amounts of lab waste that end up as
microplastics in the environment, oceans
and ultimately back in food chains re-
mains a mystery.

The Big Picture

Around 400 million tonnes of plastic are
produced annually, and about 40% of
that is single-use — in other words, plas-
tic that will be used only once before it
is binned. It’s estimated that over eight
million tonnes of plastic enter the world’s
oceans each year, most of it originating
from landfills.

But real sustainability is a much wid-
er question, encompassing sustainable
food, fuel, health and climate challeng-
es. Many labs are working on solutions
that involve measures like reducing ener-
gy usage, which is calculated to be 5-10

times higher in a lab per square meter
than it is in office space. For example,
lowering storage temperatures of sam-
ples from -80°C to -70°C can make a
bigger difference than you might think,
as can many other measures.

Using infrastructure in more effec-
tive ways can be another approach, but
there regulations have to be taken into
account. Filtering air from biosafety labs
for example, involves multiple filters and
circulation processes before it can be re-
leased into the environment. That pro-
cess is energy-intensive, but rightful-
ly required by the approval authorities.
However, slightly reducing the number
of cycles might in some cases be just as
safe, and save large amounts of energy.
Increasing the percentage of green pow-
er involved can also have an impact.

No perfect drop-ins

There’s still no replacement for many
plastics in the lab, and without clear sub-
stitutes, circularity for them will remain
wishful thinking. In some individual cas-
es there are alternatives, but they con-
tinue to have a limited impact. These in-
clude:
> Alternative materials like glass, metal,
or plant-based materials can substitute
for plastic in some laboratory appli-
cations. Glassware in some instanc-
es can be used instead of plastic con-
tainers, and bamboo or paper-based
products can be used instead of plas-
tic labware. Many labs already employ
reusable glassware, stainless steel in-
struments and reusable plastic con-
tainers. Some new bio-based materials
are also in the works.

FREE EXCERPT

> Recycling is possible in some cases in
theory. But far from all types of plas-
tic labware can be recycled proper-
ly. Some companies have set up a re-
turn service for laboratory goods, but
usually only for very specific prod-
ucts (such as storage boxes or racks)
and they usually first have to be pre-
cleaned and autoclaved.
> Biodegradable plastics can best be
implemented in the packaging for lab-
ware — in wrapping material for devic-
es and kits, for example. For long-term
storage of samples though, or for cell
culture in dishes or bags, any natural
degradation process would be an un-
desirable characteristic.
When it comes to regulations, there are
a number of laws and rules that govern
the use and disposal of plastic labware
in different countries and regions. In the
European Union for example, the Single-
Use Plastics Directive aims to reduce the
impact of certain single-use plastic prod-
ucts on the environment, including plas-
tic labware. In the United States, there
are several federal and state laws and
regulations that govern the use and dis-
posal of plastic products, including plas-
tic labware. The area is no longer just
fodder for image campaigns. Slowly but
surely, sustainability is becoming a cent-
er-stage topic as regulations are cast into
law.

No longer an issue for tomorrow

A new generation of lab managers is us-
ing plastic waste statistics as drivers for
change, and is publicly championing sus-
tainability and environmental protection.
They see that for a sector typically aimed
at contributing to the welfare of society,
it just makes sense to include environ-
mental sustainability in the equation.
One of the most simple and effec-
tive ways to do that is by changing how
plastics are used. Whether single-use pi-
pette tips, gloves, tubes, flasks or beak-
ers — plastics are everywhere in the lab-
oratory. By implementing recycling and
reuse programs and seeking out ways to

>> Read the full story in the printed issue.
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Experience subcellular in situ
from the single cell leader




