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advantages of PLACS and CLING is that
the screening for the unknown protease
or its targets occurs in the same subcellu-
lar compartment in yeast cells as in hu-
man cells. The different compartments
within a cell show remarkable differenc-
es in terms of acidity, oxidizing environ-
ment and composition of factors, and
therefore many proteins are only func-
tional in their correct location in the cell.
Thus, PLACS and CLING are powerful
functional genomics technologies which
uncover novel disease-relevant proteases
or their targets for subsequent drug dis-
covery. ESBATech currently applies
PLACS and CLING in a collaboration
with Hoffmann-La Roche in the field of
Alzheimer’s disease.

TRAFIC Technology: An important
task of future drugs will be to specifically
modulate expression of genes involved in
human diseases. To this purpose, the fac-
tors regulating gene expression must be
characterized. Up to now, there was no
technology available which allowed
broad screenings in a living organism to
identify new factors regulating gene ex-
pression. The unique feature of the
TRAFIC technology is that extensive
screenings (more than 10 million differ-
ent candidate genes) can be performed in
parallel (within two weeks). This opens
up the possibility to uncover networks of
factors regulating expression of genes
which are involved in a certain disease.
Cancer is a typical example of a disease
caused by aberrant gene expression. The
identification of novel factors involved in
aberrant gene expression adds important
puzzle pieces to the picture of cancer bi-
ology and provides potential new drug
targets. At present, ESBATech applies
TRAFIC to the fields of breast and ovari-
an cancer.

Lead Compound ldentification and
Optimization

AGOS Technology: In several patho-
logical processes, important proteins are
modified so that they lose their original
function. A consequence of these muta-
tions is, for example, that cells can divide
and grow fast, thus leading to cancer.
Drugs reverting this modification would
therefore restore the original activity of
the protein and prevent further growth of
cancerous cells. Such a drug would act as
an agonist. The ESBATech AGOS tech-
nology identifies agonistic lead com-
pounds which show the required biologi-
cal activity. AGOS is currently applied to

identify agonistic lead compounds for
factors involved in gene regulation.
However, AGOS technology can be ap-
plied to any target in the cell.

ANTAGOS Technology: A form of
skin cancer (invasive neoplasia) is be-
lieved to be initiated by the interaction
between two proteins (derived from so-
called oncogenes). Many other patholog-
ical processes might also be caused by
the interaction between two critical pro-
teins which normally does not occur in
healthy cells. A drug which can prevent
this interaction, thus blocking the two
critical proteins, would act as an antago-
nist and would have the potential to stop
the disease. The ANTAGOS technology
identifies lead compounds which block
interactions between proteins, both inside
the cell and on the cell surface such as
between receptors and ligands or viruses.
ESBATech currently applies ANTAGOS
to the field of skin cancer in a collabora-
tion with Prof. Gerard Evan from the
University of California in San Francis-
co.

IMMUNA Technology: Antibodies
are preferred tools for biochemical and
molecular biology research, diagnostics
and medical applications due to their
high affinity and specificity to the anti-
gen and due to their high stability. Single-
chain antibodies are a shorter version of
natural antibodies and basically have the
same biological activities. Single-chain
antibodies expressed within the cell (e.g.
cytoplasm or nucleus) are called intra-
bodies. ESBATech has developed the
IMMUNA technology which allows di-
rect screening for antibodies against tar-
gets within the cell. This opens up broad
applications for the IMMUNA technolo-
gy: IMMUNA-derived intrabody can be
expressed in a transgenic model organ-
ism (e.g. Drosophila, mice) to specifical-
ly interact with a defined part of the target
protein, thus knocking out the specific
function associated with this part of the
protein, while leaving intact the rest of
the protein (functional genomics). For
therapeutic purposes the antibody can be
applied in gene therapy as a highly spe-
cific agonist or antagonist of a protein
within the cell. Furthermore, IMMUNA-
derived antibodies can be applied to the
field of diagnostics.

FIT Technology: Immediately after a
lead compound has been identified
through the application of ESBATech’s
platform technologies AGOS, ANTA-
GOS and IMMUNA, it can be optimized
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using the FIT technology. The required
biological function is further enhanced
while, at the same time, unwanted inter-
actions which can cause side effects are
eliminated. ESBATech has successfully
applied FIT to further improve single-
chain antibodies for intracellular applica-
tions that were identified by the IMMU-
NA technology.

Outlook

ESBATech aims to become a world
leader among the biotechnology compa-
nies specialized in yeast-based functional
genomics and drug discovery. ESBA-
Tech seeks to start collaborations with
pharmaceutical companies. The ability to
enter into such collaborations, in addition
to generation of the required revenues,
provides a due-diligence process for
which ensures validation and further im-
provement of the various ESBATech
platform technologies. For example, the
collaboration with Hoffmann-La Roche
was initiated at the blueprint stage. With-
in a short period of time (less than six
months), ESBATech succeeded in inte-
grating this blueprint into the PLACS and
CLING technologies and has recently
shown the feasibility of the screening
systems to Hoffmann-La Roche. This
achievement shows the high level of
competence and know-how for yeast-
based technologies at ESBATech.
ESBATech will, besides further applica-
tions of the existing platform technolo-
gies, also develop novel platform tech-
nologies, thus allowing us to occupy a
leading position in yeast-based function-
al genomics and drug discovery.

Received: February 4, 2000
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scale project, GeneData Expressionist'™,
which took two years and $2 000 000 to
develop.

The company believes that the tech-
nology for analysis of gene sequences
has reached a saturation point and that
customers are demanding solutions that
go beyond simple sequence comparisons
in high-throughput mode. Beginning in
1998 and in partnership with Bayer AG,
GeneData developed a new strategy for
efficiently analyzing and comparing
completely sequenced genomes regard-
less of size or number of genomes. This
strategy, implemented in the GeneData
Phylosopher™ system, was first applied
to infectious disease research and en-
abled Bayer this year to streamline their
search for novel bacterial targets. Over
fifty percent of the thousands of genes
identified in bacterial genome sequenc-
ing projects have an unknown function,
and by using the computer Bayer could
now quickly identify novel, essential
genes, perform a functional characteriza-
tion and select the best candidates for fur-
ther validation in laboratory experiments.
GeneData Phylosopher™ identifies es-
sential genes in microorganisms by using
GeneData’s own proprietary algorithms
to extensively compare both bacterial and
eukaryotic genomes. The system identi-
fies targets of desired spectrum and selec-
tivity, identifies functional domains, and
predicts biochemical and cellular func-
tion.

‘Over fifty percent of the thousands of
genes identified in bacterial genome se-
quencing projects have an unknown
function’ says Othmar Pfannes, CEO at
GeneData, ‘and by using the computer,
Bayer is now able to quickly identify
novel, essential genes, perform a func-
tional characterization and select the best
candidates for further validation in labo-
ratory experiments.’

The GeneData Phylosopher™ tech-
nology produces knowledge that inte-
grates well with GeneData’s other large-
scale data analysis systems, GeneData
Expressionist™ for mRNA expression
data, and GeneData Impressionist™ for
protein expression data. GeneData Ex-
pressionist™ s likely to become the
company’s new flagship, as several part-
ners have already lined up to become ear-
ly customers of the new software version
that combines over two years of experi-
ence in gene expression data analysis.
GeneData Expressionist™ derives ex-
pression data from both cDNA and oligo-
nucleotide arrays. GeneData believes that
the system handles large volumes of
complex gene expression data like no

other software system, giving the re-
searcher tools to retrieve data on a com-
pany-wide basis and perform complex
analyses in an efficient and automated
fashion. GeneData Expressionist™ also

“distinguishes itself from competing soft-

ware products by strongly emphasizing
the analysis of data quality. ‘Assessing
data quality is essential for the large-scale
studies performed by our customers, yet
this feature is typically missing in other
software because it requires an under-
standing of how the data is generated’
states Pfannes. The quality tools imple-
mented in GeneData Expressionist™ al-
low users to make clear statements on the
sensitivity and reproducibility of their
data and to fine-tune the parameters of
their analysis.

And finally, GeneData has built a re-
lational database, GeneData CoBi™
(Core Biology database) which serves as
a foundation to store genomics-related
data, laboratory experiments data and
clinical data. This database forms the link
between the individual GeneData soft-
ware products and the basis for establish-
ing a genomics information management
system that includes in-house proprietary
information.

‘Maintaining a competitive edge in
this type of business is a big challenge’,
acknowledges Othmar Pfannes, CEO at
GeneData. ‘Genomics-based technolo-
gies are new, and concepts how to ana-
lyze the data have not yet been devel-
oped. It took more than ten years to de-
velop powerful algorithms for analyzing
gene sequences. With new high-through-
put technologies entering the market and
the human genome just around the cor-
ner, the next generation bioinformatics
software must be developed as soon as
possible.” To keep ahead of the crowd,
Pfannes says they need ‘to employ the
best data analysis experts for developing
novel proprietary algorithms and soft-
ware engineers familiar with the newest
in Intranet computing while keeping a
close watch on developments in genom-
ics.”

An essential strategy GeneData is tak-
ing to ensure the business gains momen-
tum, is to form very close relationships
with a small number of carefully selected
partners, especially those in Europe.
‘Building lasting relationships with Eu-
rope-based companies is our most impor-
tant and biggest goal at the moment,’ said
Pfannes. The reason for this is two-fold.
Firstly it allows GeneData to remove the
stumbling blocks arising in genomics
data analysis and in turn keep their tech-
nology up to speed with the problems of
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the day. Secondly, GeneData is located
near some of the largest life science com-
panies and the fastest growing biotech-
nology areas and ‘the expertise gained
here will allow us to expand rapidly into
other areas.” Currently the company does
not yet have a US office, but according to
Pfannes, ‘we are looking there and in Ja-
pan.’

The company is in the enviable situa-
tion to fund itself and its growth largely
through revenues from software licenses
and consulting projects. Pfannes states
that ‘with the recent release of GeneData
Phylosopher and the upcoming release of
a new version of GeneData Expression-
ist, our software products remain un-
matched, and we are close to signing con-
tracts with several pharmaceutical com-
panies’. Pfannes thinks that this will raise
enough cash to further develop the exist-
ing products, implement new approaches
and integrate them even tighter into a glo-
bal bioinformatics platform. The next
move will be to team up with biotechnol-
ogy companies because ‘our data analy-
sis technology in combination with inno-
vative genomics technologies could have
a large impact on drug discovery, toxicol-
ogy studies and the diagnostics market.’

Received: February, 16, 2000
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whole Additives and Pigment research to
Basel had been announced in 1996. As
collaborators of the former stereolithog-
raphy team that had existed in Marly
from 1988 to 1995, we saw an opportuni-
ty to create our own company that would
develop and commercialize materials for
rapid prototyping. As mentioned above,
there is a need for new materials in this
growing market. For each application of
rapid prototyping, e.g. design verifica-
tion, functional testing, investment cast-
ing, rapid tooling, rapid manufacturing
etc., more specific materials have to be
developed in order to improve and extend
the possibilities of the rapid prototyping
technologies. We felt that by coming up
with some good, innovative materials, we
could become an interesting partner espe-
cially for the European prototyping in-
dustry.

We started in October 1997 as a team
of three collaborators (Manfred Hof-
mann, Christian Bovet and Bettina Stein-
mann) to build up the company. An ade-
quate location for RPC’s activities was
found in the buildings of the former Ciba-
Geigy research center in Marly. The in-
frastructure for product development and
quality control consists of a stereolithog-
raphy machine with different lasers, a
vacuum-casting machine and several ma-
chines for mechanical testing. For the
production of the materials, stirring ves-
sels are available that permit the produc-
tion of 50 to 250 kg of stereolithography
resins per day.

3. Activities

3.1. Commercial Base

RPC is active in the development,
fabrication and commercialization of ma-
terials for the rapid prototyping industry.
With our long experience in stereolithog-
raphy, we concentrated in the start phase
almost entirely on the development of
high-performance resins for this technol-
ogy. Our well-equipped laboratories al-
low an efficient and fast development of
new products so that it was possible to
commercialize the first two stereolitho-
graphy resins only a few months after the
start of the company. The production of
the materials is done in-house, which
gives us full control over the quality of
the products and makes us [lexible with
regard to inventory and delivery times.

Customers are mainly so-called ser-
vice bureaus that use rapid prototyping to
produce models for the development de-
partments of e.g. automotive, aerospace,
electronic or household appliance indus-

tries. The Swiss market being rather
small (about five service bureaus with
stereolithography equipment) we have to
focus on the export of our products. In the
start phase, we concentrated on the Euro-
pean market. Marketing and sales are un-
dertaken directly from Marly. Mean-
while, some of the biggest service bu-
reaus in Germany, France and England
are among our customers. We are now
starting to extend our activities also to the
American market, which is about twice
as large as the whole European market. A
distributor has been found for this region
and first customers have been acquired.

3.2. Development

All the commercial and development
products of RPC are based on liquid, re-
active polymers and therefore product
development concentrates on formula-
tion, curing under process conditions,
measurement and testing of materials fol-
lowed by extensive correlation of compo-
sition, processing and finishing with re-
sulting material properties, accuracy and
visual aspects.

The main tools for material testing are
conventional tensile testers which are
also used in bending tests, and an IZOD
impact tester. Measurement of fresh sam-
ples at fixed intervals reveals a slow post-
curing of these ‘green parts’, whereas
chemical reactions are followed with a
DSC cell.

Structural aspects over an extended
temperature range are observed with a
dynamic mechanical analyzer (DMTA),
which also reveals postcure effects in a
temperature ramp or cure kinetics in iso-
thermal mode.

Collaboration in national and interna-
tional research projects is an important
part of this program.

3.2.1. Stereolithography Resins

One of the primary characteristics of a
SL resin is a fast and efficient transition
from a (low viscosity) liquid to a reasona-
bly stable solid (green body) state, mak-
ing very efficient use of the ‘expensive’
laser photons [4].

The very first commercial SL ma-
chines all used a HeCd metal vapor laser
in UV mode (325 nm). Since then the
‘workhorses’ of RP have turned to Ar/
UV lasers operating at 351 nm with up to
tenfold power, and now the industry is
turning to solid-state (Nd:YVO) lasers
with frequency up-conversion to 355 nm.
As photoinitiator absorption and poly-
merization efficiency significantly de-
pends on wavelength, a distinct set of res-
ins is required for each of these laser
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types. If we keep in mind that current SL
materials comprise two different reactive
systems — a cationically polymerizing
epoxy and a radically reacting acrylate
system — each with its photoinitiator and
stabilizer set, then this ‘wavelength tun-
ing’ is not a trivial approach.

On the materials properties side, a
long-standing wish is to have a tough,
thermoplastic-like polymer with a heat
deflection temperature well above 100°C.
No color, essentially no moisture sensi-
tivity and resistance towards commodity
solvents and lubricants are also consid-
ered essential for a ‘general purpose’ ma-
terial.

New formulations are therefore de-
veloped on experience with existing
components, consideration of structure
and reactivity and then tested in a hierar-
chical order; most crucial is photospeed,
expressed as cure depth for a given ener-
gy and mechanical (green) strength, ex-
pressed as the modulus of a multilayer
beam under defined curing conditions.
Only those formulations which meet our
standards are then UV ‘postcured’ and
tested for other material properties.

All the measurements combined give
us a feedback on the formulation and our
structure model, and input for further re-
finements.

3.2.2. Casting Resins (Thermal Cure)
SL can be seen as just one link in a
chain to rapid prototyping or, in a broader
context, rapid product development. SL
prototypes are in fact often used, after
some traditional hand finishing, as mas-
ter patterns for a range of molding and
duplication techniques. Two of them,
which are also based on reactive resins,
have drawn our interest, as their develop-
ment also relies on the correlation of for-
mulation and structure with reactivity
and thermomechanical properties. A very
popular method to make several precise,
durable copies of an SL master is to pour
a silicone rubber (RTV) mold and then
cast individual polyurethane parts (up to
about 50 per mold). These reactive poly-
urethane formulations with well-defined
properties in a given temperature range
are an interesting development field.
The second application is the rapid
path ‘from SL master to injection mold-
ing tool’; research institutes and the in-
dustry are working on a plethora of dif-
ferent processes towards this goal, each
one with its niche of accuracy, tool life,
cost, speed and ease of manufacture, as
well as claims to yield ‘production-like’
castings. Mold inserts with reasonable
thermal stability and useful life of several
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Abstract: Thales Technologies, a spin-off company of the ETH Zirich, applies an unique technological position
to the design, discovery, and optimization of organometallic catalysts for the chemical industry. The
methodology and the initial focus on polymerization reactions isillustrated in this report by examples on several
classes of organometallic catalysts. The combination of preparative, mechanistic, and analytical expertise
offers particular advantages to new catalyst discovery, especially for catalysts that are either prepared as
mixtures of components or are transformed into mixtures upon activation.
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The Market

Approximately 80% of the processes in
the chemical industry involve at least one
catalyzed step. Within certain sectors,
such as the polymer industry, the fraction
is 100%, with optimization of the catalyt-
ic step constituting the primary technical
challenge in new product development.
The recent introduction of ‘single-site’
catalysts has revolutionized polyolefin
production. The first commercial poly-
olefin material produced with a metal-
locene-based single-site Ziegler-Natta
catalyst appeared in 1991 using the Exx-
pol catalyst system from Exxon. By
1996, approximately one dozen manu-
facturers produced just under 1 million
tons of metallocene-based polymers
worldwide, corresponding to about 2.5%
of the total production of Ziegler-Natta-
based polymers. The cumulative research
effort up to 1996 totaled about US$ 3 bil-
lion. By the year 2000, the estimated an-
nual production of metallocene-based
polymers will total 20 million tons
worldwide, comprising more than 10%
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of the global thermoplastic and elastomer
market, with the share exceeding 50% by
2010 [1]. In 1998, annual R&D expendi-
tures of approximately US$ 1 billion on
metallocene-based systems comprised
75% of the total research effort in poly-
olefins [2]. Moreover, single-site cata-
lysts of comparable sophistication are be-
ginning to appear for other classes of
polymers as well [3]. The reasons for the
dramatic change in a once ‘mature’ in-
dustry are the superior physical proper-
ties, e.g. from crystalline to elastomeric,
high impact strength and toughness, im-
proved processing, optical clarity, etc.
available at low cost in the polymers pro-
duced with the new catalysts. Because
the materials themselves are still simply
polymers of ethylene, propylene, and
other inexpensive vinyl monomers, the
improved properties derive from changes
in the polymer microstructure, which, in
turn are controlled by the physico-
chemical properties of the catalysts them-
selves. New metallocene polyolefins that
have successfully entered the market are
an isotactic polypropylene [4] from
BASF whose superior mechanical and
optical properties make it an alternative
to more expensive polyethylene-tereph-
thalate (PET) resins, and Engage®, a
polyolefin elastomer from Dupont Dow
Elastomers which processes like a ther-
moplastic but performs like a rubber. En-
gage® is the fastest-growing product in
Dupont Dow, which has announced plans
to triple annual production to 225 000

metric tons within the next three years
[5]. The market for the new polymers,
and, consequently, for new catalysts, is
clearly demonstrated.

Thales Technologies AG

Thales Technologies AG, a spin-off

company of the ETH Ziirich founded in
1999 by Prof. Dr. Peter Chen of the Labo-
ratory for Organic Chemistry, will fill a
market need by design, discovery, and
optimization of new catalysts. Services
include:
i) discovery of new and/or improved
polymerization catalysts by high-
throughput screening of combinatori-
al libraries of potentially catalytic or-
ganometallic complexes for activity
of the catalyst, molecular weight of
the polymer, and molecular weight
distribution,
assay of the probable selectivity of
new catalysts, e.g. tacticity, linear vs.
branched polymer formation, homo-
vs. copolymerization activity, on the
mg scale without scale-up or bulk po-
lymerization or characterization,

iii) extension of patent coverage on exist-
ing catalysts by rapid assay of lunc-
tionalized complexes in the same
structural class, and

iv) protection of patented catalysts by di-
rect determination of the active cata-
lytic species and mechanisms of ca-
talysis.

ii)
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chain transfer, while the ‘even chains’ are
propagating oligomers which have un-
dergone chain transfer at least once. The
kinetic scheme from Ziegler was numeri-
cally integrated, with the pseudo-first-
order rates as fitting parameters. The fit
and the corresponding rates are shown in
Fig. 1. Variable temperature measure-
ments allow extraction of Arrhenius pa-
rameters. With the rates and their temper-
ature dependence, the kinetic scheme can
be further integrated to yield the ethylene
uptake rate and average molecular weight
of polyethylene for the particular catalyst
and conditions. It should be emphasized
that the mass spectrometric measurement
of relatively short metal-bound oligo-
mers is translated by the mechanistic
analysis to the molecular weight of met-
al-free polymer, in this case M,, ~5400.
Of particular note is that bulk polymer,
with its attendant problems of diffusion,
precipitation, and isolation, was never ac-
tually produced. Nevertheless, the final
result of the assay compares well with re-
sults from conventional bulk polymeriza-
tion and gpc analysis, but has the advan-

tage of working in minutes on the mg
scale.

Screening of a Library

While an interface of the mechanism-
based screening described above to a par-
allel reactor system is certainly possible,
the catalyst-based assay offers the partic-
ular advantage that a pooled library can
be screened. Moreover, while a pooled li-
brary may be deliberately constructed by
a combinatorial synthesis of multiple cat-
alysts in one-pot, the library could also be
a catalytic formulation comprised of mul-
tiple components. Thales has a particular
advantage in this case, in that product-
based assays would be unable to handle a
mixture. As an illustrative example [7], a
mixture of eight palladium complexes
was aclivated in cthylenc-saturated solu-
tion, allowed to react for a time at a set
temperature, and then quenched with a
neutral donor, DMSO in this case. The
solution was then diluted and electro-
sprayed. The upper panel of Fig. 2 shows
the resulting mass spectrum, with multi-
ple distributions of catalyst-bound ethyl-

3a-h
Fig. 2. Electrospray ion-
ization mass spectrum " .
(top trace) of the mixture ) ﬁ T Tk b
of oligomeric/polymeric m/z
ions 3a-h after reaction
ofta-hwithethyleneand | ,, - ]+
quenching with DMSO.
After selection of ions (CHoXHC CH(CHa)2
withm/z > 2200 and CID HaCa N,
with Xe to induce p-hy- | ®] — : po—t

dride elimination (bottom
trace), the daughter ion
spectrum shows a pre-
dominant peak(s) at m/z
~511 (multiple Pd iso-
topes)and asmaller peak
at m/z =405. The former
peak corresponds to 4c;
the latter to a secondary
fragment [4c-Pd], iden-
tifying the best catalyst
for highmolecular weight
polymerization withinthe
library of eight catalysts.

60
40 1

20

4c - Pd]
A/(

(CH:)IHE\©/6H(CH3)2

HiC

4c

From ref. [7].
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ene oligomers evident. If all ions below a
certain cutoff, m/z = 2200 in the example,
are rejected, and the remaining ions sub-
jected to collision-induced dissociation
(CID with xenon), the resulting B-hy-
dride elimination cleaves off the oligo-
mer chain and leaves a palladium hydride
complex corresponding to that catalyst
within the mixture that gave the high-
mass oligomeric ions. In the lower panel
of Fig. 2, it is clearly seen that only one of
the eight catalysts was responsible for the
high molecular weight oligomers. The
particular catalyst had also been identi-
fied as the most effective in the group by
conventional methods. Connecting the
qualitative result of Fig. 2 — one catalyst
is better than the others — with bulk poly-
mer properties is done via a parent ion
scan. In a parent ion scan, a mass spectro-
metric detector is set to monitor a particu-
lar product of an ion—-molecule reaction
or CID event. A scan for ions that pro-
duce the particular product then deconvo-
lutes contributions from different compo-
nents of a mixture. Fig. 3 shows two par-
ent ions scans [15], taken with the mix-
ture of eight catalysts (Scheme), la-h,
activated to cationic complexes 2a-h, re-
acted with ethylene to make a mixture of
eight catalyst-bound oligomer popula-
tions, 3a-h, each with its own distribu-
tion, and finally, subjected to CID to
make the hydrides 4a-h. In parent ion
scans monitoring the hydride derived
from either a moderately good catalyst,
4b, or that from the best one, 4c, the orig-
inal catalyst-bound oligomer distribu-
tions are recovered. They can be subse-
quently analyzed as shown in the previ-
ous section to give the bulk polymer
properties expected for these two cata-
lysts. The bulk polymer properties are
obtained in this fashion, not only without
preparing bulk polymer, but also without
ever separating the individual catalysts.

Summary

Thales Technologies AG combines an
unique technological position in catalyst
screening with the preparative and mech-
anistic expertise to design, discover, and
optimize new catalysts. While the initial
focus as demonstrated in the published
examples is on polymerization, many of
the techniques are more general. Under
development are not only novel lead
structures, but also new analytical tech-
niques which will allow assays according
to stereochemical or other structural
properties.
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Table. Dr. Franz Heinzer, Curriculum vitae and personal profile

Training
1967-1971
1972-1977

1977-1978

Professional Experience
Since 1995
1990-1995
1989-1990

Management Consulting’

1982-1989

ETH Zirich, 1971 Dipl. Natw. ETH

Heinzer Eco-Management, Zirich, Director

F.J. Burrus SA, Boncourt, Switzerland; Tobacco company:
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ETH Zurich, Ph. D. thesis in organic chemistry with Prof. Dr. A. Eschenmoser, 1977 Dr. sc.nat. ETH

Woods Hole Oceanographic Institute, Woods Hole, Mass. USA: Postdoctorate with Dr. R.B. Gagosian in marine chemistry

Collano Ebnéther Inc., Sempach-Station, Switzerland, Adhesives production: Technical Director and member of the board
of directors, Member of the board responsible for Environment and Quality

MBT Environmental Technology Inc., Ziirich, Switzerland: Associate Director, Head of the department ‘Environmental

Head of Research and Development; Responsible for diversification activities

1978-1982

« Strategic support and coaching of up-
per management concerning environ-
mental issues.

* Training of management representa-
tives in the area of integrated manage-
ment systems, training of internal au-
ditors.

» Certification of ISO 14001 environ-
mental management systems as a li-
censed lead auditor on behalf of SGS-
ICS International Certification Serv-
ices, Ziirich.

Since the start-up five years ago the
business activities have developed as fol-
lows:

Consulting Activities:

Since 1995 five full consulting man-
dates to create an ISO 14001 environ-
mental management system have been
successfully completed — such projects
usually last a period of more than one
year. Clients representing the chemical,
food, perfumery and technology sectors.
In addition, ongoing environmental train-
ing and coaching activities for the upper
management of a chemical company as
well as for an international technology
group complete the field of consulting
activity.

Auditing Activities:

A freelance activity as an ISO 14001
auditor for SGS-ICS in Zurich was taken
up as early as 1995; since 1997 Dr. Franz
Heinzer has acted as a licensed environ-
mental lead auditor. The activity as audi-
tor for SGS-ICS developed from a few

audits to an important activity. Due to
language skills and profound experience,
the auditing mandates today represent
primarily complex and international
mandates. The following list shows the
ISO 14001 audits performed so far on be-
half of SGS-ICS:
1995: 2 Audits; all Switzerland
1996: 4 Audits; all Switzerland
1997: 8 Audits; 4 Switzerland,
3 South Korea, | Hungary
1998: 11 Audits; 7 Switzerland,
1 Hungary, 2 Morocco, 1 Portugal
1999: 17 Audits; 4 Switzerland,
2 South Africa, 1 Zimbabwe,
2 Greece, | Morocco, 3 Czech
Republic, 1 United Arab Emir-
ates, 2 France, 1 Spain

The combination of consulting and
auditing activity has proven to be very
fruitful for Heinzer Eco-Management:
both activities are mutually influenced in
a positive way by each other.

Strategy and Objectives of Today
and for the Future

The main objective of Heinzer Eco-
Management is to encourage companies
through consulting and through audits to
use their environmental and combined
management system as an efficient man-
agement tool. The ISO 14001 certifica-
tion step should never represent the final
objective of the creation of an EMS Sys-
tem — it rather marks the beginning of a
new era of the company: Along with the

Ciba-Geigy Inc., Basel Switzerland, Research Chemist, Central Research Laboratories

continual improvement of the environ-
mental performance — required by the
ISO 14001 standard — the general man-
agement system and the economic per-
formance of the company should be im-
proved at the same time. A company with
an environmental management system
well integrated into the general manage-
ment activities will be more flexible and
ready to react more efficiently to new sit-
uations. It has a tool at its disposition as-
suring good management practice which
is a basis for long-term economic success
[1]. Therefore we consider such an envi-
ronmental or even better a total quality
management system — which is continu-
ously improved — as being an integral
part of an intelligent modern company,
essentially it can be described in one
word as an element of ‘business excel-
lence’ [2][3].
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Introduction

It is remarkable that a journal like Chimia
dedicates one of its issues exclusively to
start-ups and spin-offs, and it is logical
that the journal expects the contributors
to present the history and the profile of
the respective business. After all, there
has to be a ‘fil rouge’ — and the present
article attempts to meet the expectation.
But there is an additional goal which may
be particularly important in the case of a
tiny consulting business: the goal to iden-
tify the true value companies may get
when working with consultants.

Phases

It may be helpful to think in phases,
like youth or age, when analyzing the
lives of human beings, and it certainly
helps to think in phases, like growth or
consolidation, when analyzing compa-
nies. In addition, one has to consider the
two types of phases when attempting to
understand the situation of individuals
working in companies — and the respec-
tive understanding may be crucial in opti-
mizing their chance of success. But the
identification of the mentioned phases is
often difficult for those who are too
closely involved, and the perception of
top managers usually differs from that of
their staff. This defines the working basis
for consultants who might have a less bi-
ased view when dealing with individuals
and who might refer to a fresh and ex-
tended series of standards when discuss-
ing the situation and the life cycle of
companies... and all this is probably more
important than the technical experience a
consultant brings.

Enthusiasm and Experience

Enthusiasm is in many cases linked to
success, and it may once in a while lead
to failure. But it is indispensable in learn-
ing — and learning is the only approach to
gaining the experience consultants are
supposed to have. Thus, experience is not
only correlated with age; it also depends
on the level of enthusiasm, i.e. on the lev-
el of an ingredient found especially in
start-ups, spin-offs, and good consultants

*Correspondence: Dr. Peter M. Muiller Consulting
Buttertalstr. 24

CH-4106 Therwil

Tel.: + 41 617212317

Fax: + 41617212317

E-Mail: dr.p.m.mueller@swissonline.ch

— and the combination results in an al-
most frightening learning rate.

Change and Stability

Our brain and our sensory systems are
designed to perceive change and to sup-
press steady signals — and the same holds
for our social and scientific awareness.
This is an almost trivial statement, but
some large companies have learned the
message so well that they overshoot and
constantly change their procedures. The
result is lack of comparability, loss of
standards, disorientation... and a need for
consultants who maintain an individually
digestible pace of change and a stable set
of values.

Phases and Fate: Profile of the
Company

Dr. Peter M. Miiller Consulting is a
one-man-show, supported by a wife and
secretary. It has its roots in the enthusi-
asm generated in the Ph.D. thesis time in
Prof. A. Eschenmoser’s chemistry group
at ETH and the post-doctoral fellowship
with Prof. G. Biichi at MIT, and it owes
the bulk of its experience to two main
phases in industry, i.e. pharmaceutical re-
search with Roche and fragrances, fla-
vors and cosmetics research with
Givaudan (-Roure), and to a shorter
phase of added experience with diagnos-
tics (Pentapharm).

The status of an independent consul-
tancy was assumed in 1997 as a result of
fate rather than of a carefully planned de-
cision, and the courage to learn some-
thing new, i.e. quality assurance, valida-
tion, and risk management aspects after
chemistry, toxicology, pharmacology,
sensory science, and general manage-
ment, was the key for the further positive
development. Today, the main mandate
has resulted in a status which might al-
most be called a marriage (with AMCIS
AG in Bubendorf, a dynamic producer of
active pharmaceutical ingredients, which
unfortunately is just a bit too old to be
called a start-up). But there remains the
contractual right and some time to further
pursue the goals as elaborated above and
to also pursue the ones originally defined
in the commercial registration file of the
Canton Basel Landschaft: Consulting in
the context of pharmaceuticals, cosmet-
ics, chemicals, proof of activity, product
safety, validation, and registration.
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