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Genome editing turns 
biotech upside down 

covEr story

The	simplification	of	targeted	cut	and	
paste techniques for whole-genome ma-
nipulation	has	triggered	a	flood	of	new	
developments in both basic and applied 
life sciences. With researchers now using 
the new CRISPR/Cas9 DnA-scissors on a 
major scale, a patent war is also loom-
ing. not surprising, since repairing faulty 
genes in blood cancers and other inherit-
ed disorders is potentially worth billions. 
And a wide range of other applications 
could also prove to be game-changers in 
the global life science economy.
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EDITORIAL

Diving into Brussels
Just two weeks after the publication of 
our last issue, the new European 
Commission binned the ambitious cir-
cular economy package. While MEPs 
and EU Environment Ministers contin-
ue to protest, the new Commission 
insists that its goal is to improve legis-
lation. EUROBIOTECH has discovered ex-
actly what changes Juncker’s team is 
preparing to table (see p.8). 

Finding biotech processes that im-
prove the recycling of raw materials of 
strategic interest is another focus of 
the EC’s strategy. Our reporter Martin 
Laqua dove deep into the biomining 
scene to look for projects aimed at 
overcoming current bottlenecks (see 
p.52). 

Both agri- and pharma biotech are 
on the verge of landslide changes set 
in motion by a novel tool for the tar-
geted manipulation of genes and gene 
networks. EUROBIOTECH asked experts 
from different fi elds if and how 
CRISPR/Cas9 genome editing will im-
prove gene therapies, R&D and drug 
discovery (see p.14).  

The vaccine market is undergoing 
restructuring, and major improve-
ments are mainly being achieved by 
innovative biotechs and EU initiatives 
like IMI and EATRIS. EUROBIOTECH cor-
respondent Bernd Kaltwaßer reports 
on p.36.

And fi nally, how fi nancing and the 
IPO landscape improved for EU bio-
techs is subject to a new BIOCOM 
report (see p. 24). Happy reading!

Thomas 
Gabrielczyk

Editor-in-Chief

VACCINES

This won’t hurt a bit
Although the worldwide vaccine market 
has experienced double-digit growth for 
years, the vaccine industry faces huge 
structural changes. Some major players 
have quit the fi eld completely, others 
are replenishing pipelines with new 
techniques and molecules developed by 
specialised biotech companies.

40

BIOECONOMY

Europe’s new focus 
on bioleaching 
Mining has traditionally been energy-
intensive and not exactly great for the 
environment. But innovative ap-
proaches to one of humanity’s oldest 
professions is changing both its carbon 
footprint and the way we approach the 
acquisition of the metals and minerals 
our societies depend on.  

52

SPECIAL

IP in Life Sciences
63 Protect yourself against  
 bootleggers 
64  IP, monopoly and antitrust issues  
 in the pharmaceutical sector
68   Transparency versus protection 

of business secrets
70  Infringement of second medical- 
 use patents
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Heard in Brussels
Europe triumphs at kicking the GM ball into the long grass

BRUSSELS You would 
have to be blind, deaf 
and living in a hole for 
the last twenty years 
to not know that Eu-
rope struggles with the 
whole GMO thing. 
Despite a mountain 
of scientifi c evidence 
behind the safe cul-
tivation of genetically 
modifi ed (GM) crops, 
the PR bomb dropped 
by Monsanto all those 
years ago changed Eu-
rope forever, resulting 
in one of the few ar-
eas where a belief in 
witchcraft seems to carry more weight 
than scientifi c evidence.
 And the European Parliament has re-
cently achieved the questionable tri-
umph of ensuring that superstition at 
national level can override scientifi c re-
view at European level. In November, it 
backed a plan to allow nations to ban 
GM crops on their soil, even if they are 
given approval to be grown in the Euro-
pean Union. This of course means that 
Europe can proudly approve crops and 
claim to be at the forefront of food pro-
duction, while individual countries can 
proudly tell their voters that they con-
tinue to ban the evil that is GM and 
keep their children safe.
 I am no fan of multi-national compa-
ny shenanigans in their corporate deal-
ings and they can indeed do a profes-
sional job in looking shifty, but why not 
address the company problems directly 
rather than punishing the science? The 
problem in preventing cultivation of GM 
crops, and also preventing their import, 
goes far beyond the claimed negative 
environmental impact. 
 The European agricultural system is 
incredibly important in food security, 
cultural identity and also gives us the 

landscape that we 
know so well today. 
It is under immense 
pressure to produce 
food at lower costs 
and with reduced 
pollution, while main-
taining the incredi-
bly high food stand-
ards rightly required 
for consumers (all of 
which GM technol-
ogy enables). If you 
prevent European 
farmers from raising 
crops (and animals 
fed on those crops) 
with the same re-

sources available to every other farmer 
in the world, then they will not be able 
to compete in a very global market. Eu-
ropean citizens already use and con-
sume products from genetically modi-
fi ed plants, created outside Europe, and 
if they make their farmers operate with 
one arm tied behind their backs, they 
can expect to eat and use a lot more, 
because there will be far fewer farmers 
in Europe.
 It comes back to science (as usual) 
and the big picture behind Europe con-
tinuing to resist GM technology within 
its own agricultural system, despite the 
fact that it is happy to eat the products. 
GM crops allow more effi cient produc-
tion, and that means fewer resources re-
quired in today’s intensive agricultural 
systems. The environmental impact of 
farming is immense, whatever the pro-
duction system, so anything that can 
reduce inputs required is good for eve-
rybody. It is a huge pity that national 
governments have spoken with a false 
voice through the European Parliament 
and put short term votes over the long 
term positive impact of biotechnology 
on European agriculture, environment 
and economy. 

CLAIRE SKENTELBERY
Secretary General of the Euro-
pean Biotechnology Network

Letter to the EC 
OFF-LABEL USE Three organisations have 
attacked Italy for adopting a new law 
that favours cheaper off-label medicines 
over market-approved products. In a let-
ter of complaint sent to the European 
Commission at the end of January, the 
pharma industry interest groups EFPIA, 
EUCOPE and the biotech association 
EuropaBio stressed that they are “partic-
ularly concerned of the fact that certain 
member states [such as Italy] have intro-
duced measures to expand the off-label 
use of medicines solely for economic rea-
sons, while an [market-approved] alterna-
tive is available.” According to the lobby 
groups, this practice would undermine 
the EU system of the safety and effi ca-
cy assessment of medicines, and would 
contradict judgements from the Europe-
an Court of Justice. 

Last March, Italy’s antitrust authority fi ned 
Novartis and Roche €182.5m for colluding 
to keep doctors from prescribing Roche’s 
cancer drug Avastin as treatment for age-
related macular degeneration (AMD). Ita-
ly’s government stressed that that there is 
no difference with regard to the safety and 
effi cacy between the companies’ marketed 
VEGF blocker Lucentis, and its not AMD-
approved, but 300 times cheaper, parent 
antibody Avastin, which has been used ex-
tensively off-label for treatment of the eye 
disease. However, EFPIA, EUCOPE and 
EuropaBio state that “in addition to posing 
a threat to patient safety, the off-label use 
of medicines for economic purposes can 
disincentivise bio pharmaceutical com-
panies from exploring new indications to 
bring ever more innovative and safe prod-
ucts to patients.” 

FREE EXCERPT
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CoVEr STorY

The guidebook to  
rewriting the genome
Genome editinG The biotech industry was truly born in the early 1970s, when US researchers first in-

vented recombinant DNA technologies. 40 years on, we’ve now opened the door to a new era. Novel tools 

that simplify site-specific genome editing are allowing labs all over the world to shut down, repair, replace 

and rewrite human genes. The range of applications for the technology is huge, impacting research into 

inherited diseases, fighting cancer with edited immune cells, crop improvement, drug development and 

many areas of academic R&D. Everyone – Big Pharma included – is jumping on the genome editing train.

� ›› Read the full story in the printed issue.
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INTERVIEW

EuroBiotech_There has been a lot of 
buzz in the scientifi c world and media 
about the CRISPR/Cas9 technology. Can 
you keep track of the wave of publica-
tions that you have initiated?
Charpentier_It is diffi cult to keep track 
of the wave of publications. It is just 
amazing how quickly the technology 
has been adopted by the scientifi c com-
munity. It feels like science fi ction, you 
believe in the fact that the technology 
will definitely be attractive for a large 
number of biologists because of its effi -
cacy, simplicity and versatility, but you 
want to see it happening. To me, this 
unusually quick adoption of the technol-
ogy just shows how desperately biolo-
gists were in need of a better tool to ma-
nipulate genes in higher organisms.

EuroBiotech_What makes CRISPR/Cas9 
superior compared to other genome ed-
iting technologies such as Transcription 
activator-like effector nucleases (TALENs) 
and Zinc fi nger nucleases (ZFNs)? 
Charpentier_The former genome editing 
tools are artificial systems that require 
substantial protein engineering to specifi -
cally target genomes. The CRISPR/Cas9 
system that is now largely used by the 
scientifi c community is a natural system 
originating from the bacterium Strepto-
coccus pyogenes. The technology just 
uses a simple adjustment of the RNA 
component of the system and thus in-
volves only a minimal step of engineer-
ing. We made this technology available 
right away to molecular biologists. 
CRISPR/Cas9 is a democratic tool, cheap, 
easy to design and it is much faster to im-
plement. It can be done in the range of a 
couple of days versus a couple of weeks 
or longer for other systems. CRISPR/Cas9 

is also versatile in the sense that one can 
target more than one gene at a time. One 
can also develop and use the system to 
target genes and modulate their expres-
sion in various ways in a simple manner 
and this was a feature that the former 
tools could not fulfi l. 

EuroBiotech_With the rise of CRISPR/
Cas9, do you see a future for other ap-
proaches – such as Zinc fi nger nucleases 
and TALENs?
Charpentier_Right now, the tendency in 
the scientific community is to switch 
massively to CRISPR/Cas9, which is now 
acknowledged as the method of choice 
for genome engineering. Zinc fi nger nu-
cleases and TALENs may still be very 
useful in certain applications.

EuroBiotech_Are there any weak spots 
in the CRISPR/Cas9 system that need to 
be resolved?
Charpentier_Toxicity is low and not de-
tectable in assays used so far. The issue 
of specifi city and the problem with off-
target effects has widely been addressed 
by the scientifi c community. Specifi city 
with CRISPR/Cas9 was already high 
compared to former technologies on the 
market, and steady improvements have 
been seen as applications increase. For 
most lab applications, scientists seem 
satisfi ed with the specifi city of the tool 
and rely on further validation of the tar-
geted genome modifi cation by sequenc-
ing. If a researcher applies known rules 
for the design and use of CRISPR/Cas9 
that includes adjustment of the expres-
sion level for selected applications, they 
have a technology in hand that is very 
precise. An area of ongoing interest, for 
CRISPR/Cas9 and other systems, relates 
to improved delivery tools to further en-
hance their uses in regenerative medi-
cine and human gene therapy.

EuroBiotech_Are you addressing any 
problems with the CRISPR/Cas9 system…

›› Read the full interview in the 
printed issue.

Changing the landscape 
GENE EDITING  Since its discovery, the speed at which scientists have adopted the ground-

breaking CRISPR/Cas9 technology has been tremendous. Microbiologist and co-discoverer of the 

system, Emmanuelle Charpentier told EUROBIOTECH that it feels a little like science � ction to her.

EMMANUELLE CHARPENTIER is a 
French microbiologist celebrated 
for discovering the CRISPR/Cas9 
system together with a team of sci-
entists in 2012. She is head of the 
research department “Regulation in 
Infection Biology” at the Helmholtz 
Centre for Infection Research in 
Braunschweig. She also leads a re-
search group at the Laboratory for 
Molecular Infection Medicine Swe-
den in Umea, Sweden. In Novem-
ber 2014, Charpentier won the pres-
tigious US$3m Breakthrough in Life 
Sciences Award for her work and 
achievements in life sciences. 
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The IPO wave continues 
IPO It’s time to get used to biotech IPOs in Europe. The first two listings of 2015 successfully 

took place in Europe. A wave of further six IPOs is expected in the coming weeks. In addition,  

a couple of European companies plan to tap US or Asian investors with overseas IPOs. 

ly February. The biopharma firm collect-
ed only US$40m instead of the hoped 
for US$58m (€51m) in its nASDAQ IPo. 
oxford-based drug developer Summit 
corp., which has been listed on AIm 
since 2004, announced plans for a sec-
ond listing on nASDAQ in the US. Fi-
nally, Genkyotex cEo Ursula ney is also 
pondering a possible IPo – either on the 
SIX or the nASDAQ. The Swiss will de-
cide the ifs and hows after releasing the 
results of a Phase II trial for its lead com-
pound in the weeks to come.

An extraordinary IPo is planned by 
Swedish neurovive Pharmaceutical 
AB. The company has successfully 
established a Taiwanese subsidiary 

French diabetes specialist Poxel SA 
kicked off the rally by successfully raising 
€26.8m in its IPo on Euronext Paris at 
the beginning of February. The latest drug 
candidate of the ex-merck Serono unit is 
Imeglimin, a new class of oral antidiabetic 
agents. With almost synchronous timing, 
Belgian Bone Therapeutics SA made its 
IPo on Euronext Paris and Brussels. The 
regenerative medicine company raised 
€37m. Both companies not only priced 
within their target ranges, they also sold 
out their over allotments. on top of that, 
their share prices took off impressively 
during the first few days of trading.

Plans aplenty

It is unlikely that this is the end of the line. 
At least another six companies have an-
nounced plans for a listing on a Euro pean 
stock market in the upcoming weeks. 
Two of them – Evgen and Redx – intend 
to enter the Alternative Investment market 
(AIm) in London, where both aim to col-
lect €27m. Antibiotics developer motif Bio 
Ltd is also planning to go public on AIm, 
albeit taking the backseat with the goal of 
bringing home a modest €5.4m. 

There have also been some stirrings 
in Scandinavia: norwegian nordic na-
novector ASA has applied for a listing on 
the oslo Stock Exchange, Swedish can-
targia AB plans to launch an IPo on nAS-
DAQ First north in Stockholm and also 
Danish nnIT A/S is seeking an IPo on its 
home turf, the nASDAQ omX copenha-
gen. nnIT is an IT service provider, which 
has, amongst others, a life sciences unit 
and biotech roots: it is the fully-owned 
subsidary of Danish insulin specialist 
novo nordisk A/S. It could be valued in 
an IPo at up to a whopping €670m.

other European biotech companies still 
feel safer in the tried-and-tested US wa-
ters. Danish clinical stage biopharma 
company Ascendis Pharma successfully 
raised US$110m (€96m) with its upsized 
nASDAQ IPo at the end of January, 
while Irish-Australian animal health spe-
cialist nexvet was less fortunate in ear-

raising US$3m. neurovive now plans 
for its subsidary’s IPo to take place in 
Asia as “the market for the biotech and 
pharmaceutical industry in Taiwan is 
currently favourable,” neurovive cEo 
mikael Brönnegard said. 

Euronext and AIM in the lead

This year kicked off where last year end-
ed. In 2014, the European biotech indus-
try experienced a stock market boom. 
According to a report from Berlin-
based market analyst BIocom, a total 
of €2.4bn was poured into fresh off-the-
shelf biotech companies in Europe via 
the stock exchange, an increase of 25% 
compared to the previous year (€1.9bn). 
The number of biotech IPos in Europe 
tripled to 15. A total of seven companies 
opted for a listing in the US. 

The BIocom report also states that 
at the end of 2014, a total of 150 biotech 
companies with a market capitalisation of 
€66bn were listed on the 15 most impor-
tant stock exchanges in Europe. The ma-
jority of companies were traded in Lon-
don (33) and Paris (32). In the aftermath of 
the crisis years 2011 and 2012, all indica-
tors are now showing signs of a significant 
upswing throughout all trading centres. 
“The cross-border exchange Euronext and 
the AIm in London are obviously the most 
attractive. They are at the top of our rank-
ing,” says Boris mannhardt, cEo of BIo-
com. The cross-border exchange nAS-
DAQ omX and the Swiss Stock Exchange 
follow in 3rd and 4th place.

For now, it seems that the US biotech 
IPo boom has spilled over the Atlantic, 
and that investors continue to have faith 
in European biotech ideas. 	 L

m.laqua@biocom.eu
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This won’t hurt a bit
VACCINES For several years now, the global market for vaccines has seen double-digit growth. 
But despite the favourable economic outlook, the vaccine industry faces huge structural chang-
es. Major companies are consolidating their vaccine business around blockbuster products, and 
some big players have dropped out of the � eld completely. Others are replenishing pipelines 
with a range of new techniques and molecules developed by specialised biotech companies. 

Only sound European research funding will ensure that great new ideas are implemented. 

fi rm sold its proprietary typhoid vaccine 
(Vivotiv) altogether to US speciality phar-
ma company Paxvax Inc. Then early in 
2015, French-Austrian vaccines specialist 
Valneva SE acquired Crucell Sweden AB 
and all assets related to cholera vaccine 
Dukoral (see p. 44). Crucell says it will 
now focus on transform ational immunisa-
tion candidates to fi ght diseases like HIV/
AIDS, infl uenza, respiratory syncytial vi-
rus (RSV), polio and numerous other viral 
and bacterial diseases.

While Big Pharma companies are …

›› Read the full story in the printed issue.

Health systems around the world prefer 
prevention to treatment. But although the 
outlook in the vaccine sector is bright, it’s 
in the midst of a major restructure. Big 
Pharma companies are still consolidating 
business around blockbuster products, 
and kicking out vaccines with smaller 
revenue streams. “Small companies can 
pick up these niche products and bring 
them back to success with a small and 
dedicated team,” says President and CEO 
of Valneva SE Thomas Lingelbach (see in-
terview, p.41). There’s no question that 
the market is in disarray. Swiss leader No-
vartis is preparing to swap practically its 
entire vaccines business unit (valued at 
over US$7bn) for GlaxoSmithKline’s (GSK) 
oncology franchise (around US$16bn). So 
far, only its fl u vaccines – which GSK has 
already produced on its own for some 
time – have been sold to biotech giant 
CSL. The Australian company says com-
bining its existing fl u vaccine operations 
with the Novartis range will create the 
second-largest player in the US$4bn glo-
bal fl u-vaccine industry. GSK has arisen 
as a mighty competitor to Sanofi -Pasteur. 
The French company prides itself to be 
the world’s largest company entirely ded-
icated to vaccines. 

Baxter drops out, Crucell divests

Vaccines major Baxter International has 
announced that it will be exiting the vac-
cines business as well. The US-based 
company completed the divestment of its 
unit in December 2014 when preparing 

its split into Baxter International (Medi-
cal Products) and Baxalta (Bioscience). 
“Our commercial vaccines were sold to 
Pfi zer, and we sold our Vero cell platform 
to Nano therapeutics in December 2014. 
There are no further commercial vaccines 
at Baxter,” reports Brian Kyhos, the com-
pany’s Global Communications Director.

One of Johnson & Johnson’s Janssen 
Pharmaceuticals companies, Crucell be-
gan to reorganise business early in 2014. 
The Dutch company has decided to 
phase out commercial operations relating 
to its infl uenza and hepatitis A business. 
Along with its Swiss production site, the 
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Miniature miners 
making it big 
BIOMINING For millennia, microbes have been invisible little helpers in the area of mining. Since 

the discovery of their impact on processing ore in the middle of the last century, mining companies 

have been trying to capitalise on this fact. Most metals today are still extracted using conventional 

methods. But with primary resources growing scarcer, the age of biomining lies just around the cor-

ner. The German-French project Ecometals is now trying to overcome some of the biggest hurdles.

 ›› Read the full story in the printed issue.

The world’s fi rst nickel bioheap leach 
project is located in Sotkamo, Finland. 
Pictured are the two zones where the 
crushed ore is piled into heaps. Leaching 
is performed in two stages. Ore spends 
about 1.5 years on the primary heap pad, 
and 3.5 years on the secondary one.
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Join the European
Biotechnology Network!

The European Biotechnology Network 
is dedicated to facilitating co-operati-
on between professionals in biotech-
nology and the life sciences all over 
Europe. This non-profi t organisation 
brings research groups, universities, 
SMEs, large companies and indeed 
all actors in biotechnology together to 
build and deliver partnerships. 
Do you want to know more about the 
advantages of a (free) membership? 
Just have a look at our website:  
www.european-biotechnology.net

European Biotechnology Network
Avenue de Tervueren 13
1040 Brusseles, Belgium

Tel: +32 2 733 72 37
Fax +32 2 64 92 989

info@european-biotechnology.net
www.european-biotechnology.net
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SWISS BIOTECH DAY 2015
The leading Swiss Biotech Conference and Annual General 
Assembly of the Swiss Biotech Association

APRIL 9, 2013
SIX Swiss Exchange, 
ConventionPoint, Zurich

APRIL 9, 2013
SIX Swiss Exchange, 
ConventionPoint, Zurich

14 APRIL 2015
Congress Center Basel

The Swiss Biotech Day is the leading biotechnology confe-
rence in Switzerland. The upcoming event will bring together 
around 400 senior executives from the life science industry 
across Europe. 
Programme highlights will be keynotes by Joseph Jimenez 
(Novartis AG) and Holger Zinke (BRAIN AG), as well as the pre-
sentation of the Swiss Biotech Report.

The parallel sessions in the afternoon will focus on: Innovations 
in Healthcare, Regulatory Aff airs, Listed Biotech Companies 
(Investor & Analyst Track) and Hotspots in Biotech. 

Additionally, there will be an exhibition and extensive networ-
king opportunities throughout the day.

More information on the conference, the complete agenda and 
a registration form can be found on: www.swissbiotechday.ch 

Media Partner:In cooperation with: Supporting Partner:

Sponsors:

Organised by:
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“WHITE BIOTECHNOLOGY” 
WORKING GROUP

Leading chemical companies are exploring the op-
portunities that have been opened up by modern bio-
technology, especially in the field of “white” or indus-
trial biotechnology. And they are also applying these
technologies, wherever it makes sense. The SBA takes
such initiatives seriously and has formed a working
group specifically dedicated to white biotechnology.
The Swiss Industrial Biocatalysis Consortium is an
important partner in this effort. The group includes
leading multinational companies that support white
biotechnology as a pillar of economic growth. The
planned activities are in agreement with OECD 
strategies.
In partnership with the Swiss Biotechnet (see pages
14/15) the SBA develops training programmes and use-
ful support tools for the industry. It is of importance
that the industry specifies its training needs so that
the academic side can create tailor-made education.
This strategy ensures that the industry gets the right
workforce with the right education. The SBA profits
from the marketing alliance “Swiss Biotech” (see box)
in a multiplied form. Thanks to Swiss Biotech, the

sector is internationally visible. The project-specific
participating companies (most of them young and in-
ternationally less savvy) find a comprehensive partner
which is helping to put them in the public window.
The participating Life Science Regions are important
internal carriers of the dynamics in the Biotech sec-
tor, thus enhancing the common understanding of the
industry. This and more knowledge is brought into
Europa Bio, the European Biotech Association, where
the SBA is an active member.

22

SWISS BIOTECH...

...is an alliance of four leading Biotech regions of
Switzerland (Bio Alps, BioPolo Ticino, Basel Area
and Greater Zurich Area). They have combined ef-
forts to streamline interests of the national biotech
sector. The SWX Swiss Exchange holds a leading
position in terms of lifescience listings and offers
companies from that industry – be they located in
Switzerland or abroad – access to an international-
ly recognised financial marketplace. The initiative
was co-founded by the SBA which also manages
the executive office of Swiss Biotech.

Domenico Alexakis 
is Executive Director 
of the Swiss Biotech 
Association.

...ONE BIOTECH CLUSTER

For further information please visit 
www.swissbiotechassociation.ch

www.swissbiotech.org
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Parenteral Contract Manufacturing Service of Hospira

L atin america’s business gateway



Biologics & small molecule fill & finish

Clinical & commercial supply to 45+ local markets

On-site development and bio-analytical expertise

Advanced lyophilization capabilities

Flexible labeling and packaging

Cold chain management

QP Release services

McPherson, USA

Zagreb, Croatia
Liscate, Italy

NORTH
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Let’s talk 

KNOWLEDGE  |   EXPERIENCE  |   EXPERTISE

Call +1-224-212-2267 or +44 (0) 1926 835 554 
or e-mail one2one@hospira.com

PLEASE VISIT US AT 

GLOBAL REACH | SECURITY OF SUPPLY | EFFICIENCY

THE POWER OF

COMPLEMENTARY 
CAPABILITIES

Hospira, Inc., 275 North Field Drive, Lake Forest, IL 60045
P14-0381-7-8.25x10.875-Aug., 14
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