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Abstract: Taking up the common challenges in biocatalysis, a group of industrialists decided to react with a
bottom-up solution, and created the Swiss Industrial Biocatalysis Consortium (SIBC). The Swiss Industrial Bio-
catalysis Consortium is a pre-competitive working group to better implement and utilize existing know-how and
resources in biocatalysis, and to influence and shape the economic and educational political environment. Recent
examples of activities are outlined.
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Introduction

White or Industrial Biotechnology is an es-
tablished tool for the synthesis of bulk and
fine chemicals as well as pharmaceutical
intermediates or flavors & fragrances.!!]
The major technologies within White Bio-
technology — fermentation and biocataly-
sis — have been key for many technical and
economic success stories in the last de-
cades.[2! Particularly biocatalysis, which is
defined as the one- or up to multi-step con-
version of substrates to products by means
of enzymes (enzymatic transformations),
or whole cells (microbial transforma-
tions) is in many aspects methodologically
closely related to chemical synthesis.5!
Biocatalysis faces, however, a number of
challenges in industrial large-scale appli-
cations. Time constraints to evaluate and
establish a new reaction are among the
most prominent, mainly because extensive
optimization work is usually required to
establish a technically viable process step
for a novel, normally xenobiotic substrate.
Building blocks, intermediates or me-
tabolites for the pharmaceutical industry
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in particular have to be produced within
short timelines, and the biocatalytic pro-
cedures are in competition with alternative
technologies such as asymmetric chemi-
cal catalysis, classical chiral resolution of
racemates, preparative chiral HPLC, SMB
chromatography and an increasing number
of building blocks from the chiral pool. The
situation is very different with commodity
chemicals and fine chemicals which have
bulk character. Here production cost and
economy of scale are the prime concerns
while time constraints are much less of a
topic, making a stringent optimization of
the biocatalytic reaction necessary.[*l De-
spite continuous progress, another chal-
lenge for industrial biocatalysis remains
the still limited number of reaction types
which can rely on a broad panel of com-
mercial enzymes.

Because of these constraints and on the
initiative of Hans-Peter Meyer (Lonza) a
group of scientists representing the bio-

catalysis platform in various Swiss indus-
tries ranging from the fine chemistry via
pharmaceutical industry to flavors & fra-
grances started to address these issues and
founded the Swiss Industrial Biocatalysis
Consortium (SIBC) in 2004.55! The idea
behind this was to have a pre-competitive
working group in order to better exploit
existing know-how and resources in bio-
catalysis, and to influence and shape the
economic and educational political en-
vironment. The major goal of the SIBC
was explicitly to exchange not only infor-
mation, but also living strains in order to
improve the availability of characterized
strains. This was necessary because of
the far more diverse nature of biocatalytic
processes as compared to therapeutic pro-
tein production or even secondary metabo-
lite production. A broad enzyme toolbox
is the key element for timely success. In
addition, the SIBC was conceived as an
industrial discussion and action platform

The 2004 founding team of the SIBC (from left): Thomas Keppler (Lonza), Franz Kaufmann (Ciba),
Oreste Ghisalba (Novartis), Thomas Miinch (Givaudan), Roland Wohlgemuth (Sigma-Aldrich),
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for the mutual exchange of non-sensitive
but relevant technical/scientific informa-
tion. Furthermore, the SIBC has issued
joint industrial statements in the field of
biocatalysis regarding the needs of indus-
trial biocatalysis, with the aim to establish
a constructive dialogue between industrial
and academic research.[6]

As mentioned above, the primary scope
of the SIBC was to establish a joint mi-
crobial strain database by exchanging
selected information on individual strain
collections between SIBC members, cre-
ating a shared consortium strain database,
to which each member contributes freely
available data. Each contributing member,
in return, has access to the collected infor-
mation. The members were not only to ex-
change information, but also living strains
in order to evaluate their usefulness for in-
house biotransformations under a respec-
tive Material Transfer Agreement. In the
years to follow it turned out that the data-
base has not yet been used as extensively as
initially expected. One reason is assumed
to be the absence of detailed structural data
for the substrate molecules which could
not be provided as they represent sensitive
know-how to the companies. Moreover,
a majority of the interesting strains were
purchased by the member companies from
international culture collections under an
MTA and were therefore excluded from
exchange.

The SIBC has also supported selected
strategic activities, projects, congresses
etc. in the field of biocatalysis or White
Biotechnology, respectively. Examples are
the consultancy support for the Culture
Collection of Switzerland (CCOS) which
was newly founded in 2009 by Prof. Martin
Sievers or the organization of workshops at
the last two ‘Biotrans’ conferences 2007 in
Oviedo and 2009 in Bern (see below).

In addition, the SIBC is actively in-
volved in formulating innovation areas
of relevance for Switzerland and support-
ing policies in industrial biotechnology in
close cooperation with the Swiss Biotech
Association (SBA) and the Swiss Society
of the Chemical Industry (SGCI).

The consortium members meet about
three times a year to discuss current issues.
Industrial membership has also undergone
some changes since the start of the con-
sortium. In 2009 CIBA left the SIBC as a
consequence of the takeover by BASF. In
May 2010, two new companies with activi-
ties and interest in industrial biocatalysis,
DSM and Cerbios, have joined the SIBC.
Contact details of all the members together
with further information on the SIBC and
some useful links can be found on http:/
www.swissbiotech.org/ swiss_industrial _
biocatalysis consortium_sibc_.

The SIBC has always been keen to ex-
change intensively with other industries,

academic and government institutions.
Different platforms have been utilized to
feel the pulse in industrial biotechnology.
As mentioned above, workshops have been
organized for this purpose by the SIBC at
the ‘Biotrans 2007’ in Oviedo and at the
‘Biotrans 2009’ in Bern. As the detailed
summaries of both workshops have been
filed on the corresponding websites, the
next section highlights only a few samples
of statements and opinions expressed by
different participants during the workshop
last year. One or two of the statements be-
low might put a smile on your face.

“Industry does not communicate rel-
evant information and academia does not
listen.”

“Industry does not fund strategic re-
search / technologies anymore but only
specific product-oriented short-term re-
search on products which are hot for the
moment.”

“Industry needs to consider and spend
money on strategic R&D as well.”

“Big companies have a lack of knowl-
edge on biocatalysis”

“Academia should concentrate on real
problems, and stay away from solving
problems which do not exist (However,
there were comments that academia should
not solve problems of industry but focus on
enabling technologies).”

“Focusing appears to be demotivat-
ing for academia. Telling academia what
should be done is a bad idea.”

“The world is not aware of the huge
potential biocatalyis or biotechnology can
provide for a safer and greener world.”

“What is lacking is the ability to define
target molecules interesting later on.”

“A large global consortium may be a
good idea. Europe has already several con-
sortia and clusters.”

“The cost of enzyme is not a problem
or a barrier. The problem is the availability
of the raw materials (sugars etc.).”

The partly controversial discussion in
the second workshop was much appreci-
ated.

The experience of the two ‘Biotrans’
workshops with the excellent input from
the global scientific community in bioca-
talysis has clearly shown the tremendous
interest to move on to new horizons and
to overcome scientific and technological,
communicative and administrative as well
as economic and commercial barriers.

It turns out that SIBC serves as an
unusually pragmatic approach to com-
mon problems of different industries,
which to our knowledge has no parallel
elsewhere. The new global value creation
chains clearly require adequate thoughts
and actions on different organizational and
geographical levels. The SIBC is a local
industrial counterpart to scientific orga-

nizations with initiatives like the vision
2025, the strategic research agenda and
the corresponding implementation action
plan, which have illustrated the necessary
long-term commitment to biocatalysis and
industrial biotechnology.l’! The European
Section on Applied Biocatalysis (ESAB),
although founded in Europe, is open to any
interested scientists worldwide and orga-
nizes highly successful conference series
fostering the scientific and technological
exchange without borders. Global organi-
zations like the organization of economic
cooperation and development (OECD)
and UNIDO have become interested and
recently also started activities in this area
from a global perspective.[8!

In summary, it has been a great experi-
ence to see the SIBC develop from idea to
reality, to build bridges across different in-
dustries in a small country and to overcome
barriers. The future of industrial biocataly-
sis is now and the grand challenges require
more fundamental innovation worldwide.
With this view, the consortium is open to
all companies having R&D activities in
biocatalysis in Switzerland.
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