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A Personal Review on 40 Years at the
Kantonales Labor Zurich: Success –
Failure – Conclusions
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Abstract: My career at the Kantonales Labor Zürich (KLZH) started with the introduction of capillary gas
chromatography (GC) and took me through an ideal curriculum: first the elaboration of a solid technical
background, then a broad range of applications covering all stages from the development of smart and solid
methods, understanding the background of a matter and searching for solutions and risk assessment, lobbying
to get solutions implemented, sometimes even writing legislation. Selected milestones are described with how
the subject came up, what we did and a critical review of the success we had. This gave ample opportunity to
think about consumer protection, efficiency in control and performance of authorities. It was a highly motivating
job, but sometimes also frustrating because of the weak position of the authorities in defending public interests
against big industry. Authorities should be respected, which primarily means competence, strict implementation
of relevant rules and insistence if necessary. Often this has little to do with the number or samples analyzed – on
the contrary: high sample throughput often prevents us going into depth. In all, what the food safety authorities
are capable of implementing is far from that promised to the consumers by legislation.
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Capillary Gas Chromatography

On April 29, 1979, Dandeneau and
Zerenner from Hewlett Packard (now
Agilent) showed in a small lecture room
at Hindelang (Germany) how they could
bend fused silica capillaries for gas chro-
matography (GC) and even form a knot
without breakage. This was spectacular for
the small community working with glass
capillary columns and helped pave the way
for capillary GC. Unless specified other-
wise, at that time GC automatically im-
plied packed columns. Little more than 10
years later, unspecified GC automatically
meant separation on capillary columns.

At the same meeting I gave a lecture on
partial sample evaporation in the syringe
needle during injection into a conventional
split/splitless injector. It was our first work
about the severe problems in GC injection:
the volume was wrong, the composition of
the sample reaching the column distorted
and not reproducible unless needle han-
dling was systematically controlled: the

volatiles left completely, while high boil-
ing components remained in the needle at
variable proportions. We recommended
‘hot needle’ injection to achieve violent
evaporation and nebulization,[1] whereas
Hewlett Packard soon introduced the fast
autosampler to suppress evaporation in the
needle – for those owning an autosampler
(our laboratory did not at that time).

However, 1979 was not the start of
capillary GC in Zurich. Around 1961, in
the cellar of his school house, few 100 m
from theKLZH,my father (from 1969 sup-
ported by my mother) tried to identify the
carcinogen(s) in cigarette smoke to devel-
op effective filters and enable smoking all
day long without a risk of lung cancer. This
failed, but they succeeded in developing
advanced capillary GC in terms of mak-
ing (glass) capillary columns and splitless
injection.[2] The first commercial producer
of capillary columns, Hansjürg Jäggi, was
the technician at this school.

GC Technology

My GC career at the Kantonales Labor
Zürich (KLZH) started in 1974 with a
phone call: in hardly 5 min and without
filling in forms I had a job for 2 months.
Using two glass capillary columns from
my parents, H. P. Neukom and I got an
instrument running and characterized ed-
ible fats and oils by the composition of the
fatty acid methyl esters. We also analyzed
drinking water for contaminants, such as

tetrachloroethylene, present in the main
source of the ground water of Zürich at
concentrations which were soon no longer
tolerable even for wastewaters. This job
became permanent, first for a single day
per week (I was in the middle of my uni-
versity studies), then 60%. I used the spare
time for my four sons, rebuilding a large
house, supplying the kitchen from a large
garden and cutting trees for heating, but al-
so for writing books, teaching GC courses
throughout the world as well as consulting
for an instrument and a column manufac-
turer. I only started working full time for
the KLZH in the late 1990s.

In the 1980s, our group (H. P. Neukom,
B. Schilling, T. Läubli) devoted much time
to GC technology, first coping with the nu-
merous mechanisms causing quantitative
deviations in classical split/splitless injec-
tion, such as holding the sample vapors in
the injector chamber before they enter the
column or achieving a given split ratio dur-
ing an explosion-like sample evaporation.
The real insights into the vaporization pro-
cess only came in the 1990s, as we learnt
to use the fluorescence of perylene for
the observation of solvent evaporation[3]
and an apprentice brought a video camera
from his father to record the process. M.
Biedermann, first apprentice, but soon a
key member of our small group, prepared
a CD with disturbing films in slow motion.
We settled on two options: hot needle in-
jection with nebulization of the sample in
an empty injector liner and fast autosam-
pler injection forming a band of liquid to
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chemistry declined because of too many
poor results. As a reaction, ‘quality man-
agement systems’ were created, methods
‘standardized’ or at least ‘validated’ and
laboratories ‘accredited’. Audits came up
to check, e.g. whether the refrigerator was
really at the correct temperature. It seemed
a desperate move, as it failed to catch the
problem at its root.As it was little convinc-
ing, such ‘quality management’ had to be
implemented with force, which neither
promoted personal commitment nor at-
tracted creative people to analytical chem-
istry.

Most analytical methods are poorly
elaborated and far from the achievable.
Rather than investing into time-consuming
validation of poor methods, often with so-
phisticated statistics, methods should have
been improved. However, this failed for a
simple reason: analysts work on a method
just up to the point that it works in their
hands, on their instruments and for their
purpose. The column already hanging in
the GC oven is used and the techniques
they happen to know. No alternatives are
investigated. Nothing else can be expected
from efficiently working laboratories: why
should a method be further elaborated to
give it away to others for free?

The development of well optimized
methods easily costs €500,000 and is,
therefore, a major investment. It hardly
ever happens, as nobody is motivated to
finance it. The problem is not new: in the
early times, each expert developed his own
computer software, but this was rapidly
replaced by commercial software of supe-
rior quality. It followed simple economy:
if many users share the costs, it will be
cheaper even if the producer puts a good
proportion in his own pocket. The situation
of analytical methods is similar, but the
problem did not get solved: many analytes
are measured by many laboratories. Each
one invests considerably into the method
and all are likely to go through the simi-
lar problems and pitfalls. The total costs
probably far exceed those of a single well
elaborated method all could use more or
less right away.

In analogy to computer software I sug-
gested sharing costs of method develop-
ment through sale or licenses: companies
buy promising approaches, finance further
elaboration, perhaps at universities, and
sell the method together with all materials
that render its application easy and safe,
including standard solutions, test samples
as well as software for data handling and
reporting. These methods still need valida-
tion and if all steps are well under control,
such validation should provide reliable
data. However, verification is more impor-
tant, as the performance of chromatogra-
phy and mass spectrometry tends to drift.
By adding standards at various points of a

be stopped by a low thermal mass pack-
ing, the first involving a long, the second
a short syringe needle.[4] These techniques
were described in detail in a book, the third
edition of which was published in 2001.[5]

On-column injection, introduced by
my father and me around 1977,[6] avoid-
ed these critical steps,[7] but there were
also new phenomena, the investigation of
which introduced us to large volume sam-
ple introduction. Sometimes we observed
peak deformation in the later eluted parts
of temperature-programmed runs. Using
whitish etched glass capillaries and a glass
pane for observations in a heated oven, the
flow of the sample liquid along the column
wall could be observed (turning the col-
umn grayish), which explained this band
broadening and pointed out the importance
of wettability of the column surface.[8]
Uncoated precolumns were effective as
‘retention gaps’, focusing the bands again
at the entrance of the coated column.[9]

The solvent effects (solvent trapping
and phase soaking[10])were other important
corner stones. They commonly sharpen
the peaks eluted after the solvent, but may
also distort peaks, particularly when eluted
before the solvent or when a component
severely overloads the column. Solvent
trapping in the flooded column inlet was
investigated with whitish glass capillary
pre-columns, disconnecting them from
the separation column at various moments
(heat-shrinkable PTFE sleeves) to vent
part of the sample material.[11] Mastering
solvent trapping enabled the injection of
large volumes (e.g. 100 µL) of hexane and
obtaining sharp peaks for volatiles like oc-
tane without loss:[12] solvent evaporation in
the GC system is far more selective and
easier to handle than other reconcentra-
tion techniques. Volatiles are retained in
the solvent film up to the end of solvent
evaporation.

To investigate phase soaking, B.
Schilling broke a column into 13 pieces
and reconnected these again to observe
passage of a peak at these points. Phase
soaking takes place in the coated column in
the neighborhood of the solvent band or an
overloading peak (swelling the stationary
phase).[13] A thorough description of this
technical background is given in ref. [14].

In 1984 the solvent effects and the re-
tention gap technique were used to couple
HPLC on-line to GC, transferring a 270
µL fraction into an uncoated precolumn
of 50 m in length.[15] This was the start of
a technology which was highly successful
for the KLZH. First we used two instru-
ments built ourselves, then five fully auto-
mated instruments incorporating our tech-
nology[16] which became available around
1990. Methods were developed for which
the high separation efficiency of HPLC,
the precision of locating the relevant frac-

tion by on-line HPLC detection and auto-
mation of such sample preparation were
great steps forward.

Nonetheless, on-line HPLC-GC was a
flop: only 200 instruments were sold in the
1990s. It was considered too complicated.
Only in the years after 2010 was the tech-
niquerevived,sincetherewasnoreasonable
alternative for mineral oil analysis in food.

Technology was not our main occupa-
tion, but it was a substantial investment
of tax money. Being a leading contributor
to a technology today running on prob-
ably more than 200,000 instruments is,
of course, a great satisfaction, but the in-
vestment was well amortized by reliable
results (our results were hardly ever ques-
tioned), better methods and more efficient
trouble shooting – it was the foundation
of our later work. Even today, analytical
technology is not trivial, and if a labora-
tory should work efficiently, some invest-
ment into the technology, such as thorough
trouble shooting and testing of alternatives
is a prerequisite.

Around 1990 capillary GC hit its peak
– the competence of the analysts started
to decline. The pioneers either retired or
moved up in the hierarchy. Instruments
were sold with the argument that pushing
the start button is all it takes; education
would no longer be necessary. Universities
stopped research in chromatography and
with that also education declined. For in-
stance, for standardized methods, anything
beyond 1–2 µL split or splitless injection
became unacceptable, as it would ask too
much from the analysts.

As for many other techniques, the loss
of competence is an economic disaster: a
large investment is lost due to poor pass-
ing on of the know-how – no newcomer
will read the thousands of papers (more
than 100 from the KLZH alone). In the
1980s and 1990s I taught more than 200
courses on GC technology worldwide, but
this could not provide the required educa-
tion. I advocated an internationally orga-
nized education with diploma, based on a
compilation of the minimum knowledge to
be expected (taking into account the van-
ishing competent teachers). A pilot course
(4 × 3 days) started in Torino in 2001, but
it would have required a full-time commit-
ment to carry it further on. It hurt to see that
readily available, better techniques were
left idle. Also instrument development
into improved technology was stopped as
it found little demand.

Well-elaborated Methods

I was, of course, neither the first nor the
only person to notice that the technology
applied often lagged far behind that avail-
able. The public reputation of analytical
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a similar risk profile: effects evolve slowly,
perhaps over decades, and when it is de-
tected, several 100 Mio individuals may
be affected. Most likely it will take many
more years to identify the cause, e.g. a
component in a printing ink or a defoamer
used for processing potatoes. Remedies
may be impossible. Rather than a rapid
dramatic effect, chronic intoxication is
likely to make us feel bad, weakening or-
gans, rendering us more susceptible to dis-
ease, affect fertility or cause tumors. No
one is prepared to waste his life because of
a substance that had carelessly been used
to save a bit of money or promote sales by a
more spectacular packing. Such a disaster
may be due to an undetected toxicity of a
regulated substance, but is more likely to
be caused by one of the many substances
so far outside the radar screen.

Most chemicals entering our foods are
harmless, but by sheer probability some
of the probably more than 100,000 we are
continuously exposed to will affect our
health – if it were 1 out of 100, it would be
1000 substances.[22] There is no easy way
to find them, but the dramatic effect they
might have should motivate industry and
authorities to do their best to detect them.
All this seems obvious, but is probably not
communicated well enough.

BADGE from Can Coatings

Sometimes an unknown peak disturbed
the HPLC-GC analysis for the detection
of adulterated oils. In December 1995,
M. Biedermann identified it as bisphenol
A diglycidyl ether (BADGE). In fact, the
oil was from canned sardines and BADGE
had migrated from the internal coating of
the can. This was a milestone with a pro-
found effect on the perception of migrates
from food contact materials (FCM).

Based on in vitro tests, BADGE was
classified as a genotoxic carcinogen and
the Council of Europe as well as the Swiss
legislation required that it was undetectable
in food at a detection limit of 20 µg/kg.
Numerous oily products in cans exceeded
this value 1000 times, which prompted the
largest scale confiscation in Switzerland
that ever happened – and a shock through-
out Europe. Lawyers came from all over,
with arguments like that our method was
not internationally recognized – of course
not, if nobody had performed controls be-
fore. Luckily, years later it was established
that BADGE was not carcinogenic in vivo.

BADGE opened eyes. So far FCM
seemed nice and clean and even the smell
(including that of PVC plasticized with
phthalates) was perceived as positive
(technical progress). Chromatograms pro-
duced a different picture: in extracts from
epoxy coatings, BADGEwas a minor peak

procedure, the performance at critical steps
can be checked in the chromatograms of
each analysis.[17] Several companies stud-
ied the concept, but saw too much risk in
pirate copies.

In the end, the three principal problems
of chemical analysis were not solved: ad-
equate education of the analysts, use of
analytical technology at its best and the
development of methods exploiting the
full potential. Analysts lack a professional
organization that cares about the common
superordinate interests.

Adulteration of Edible Oils

Our first major application concerned
the detection of adulterated edible oils,
such as olive oil. Initially control had pri-
marily been performed through the com-
position of the fatty acids. In the 1980s the
analysis of the sterols was successful as it
enabled unambiguous detection of rape-
seed oil through brassica- and campesterol.
We analyzed a substantial number of ol-
ive oils, but only detected a single, clumsy
fraud, leaving us with the question whether
frauds were no real problem or we were
just unable to detect them.

Wedecidedtogofor thesecond: through
contacts in Italy I knew about a substan-
tial market for ‘invisible’ admixtures. The
control methods had been standardized,
with numerous values ‘defining’ olive oil,
which invited frauds to adjust their admix-
tures to these values. As profits were huge,
the costs for checking conformity with the
limits were negligible. Standardizing the
methods to detect frauds was, in fact, as
inadequate as chasing doped cyclists by a
fixed set of well-known methods.

It cost 2 years of developing new meth-
ods to surprise frauds by looking at param-
eters they were not prepared for. The first
assessed the complex mixture of minor
components – a rich source of components
which could serve as markers for low-price
oils.[18] The second analyzed the sterenes,
the dehydration products of sterols formed
during bleaching and deodoration, i.e. in-
dicators of raffination (admixed oils must
be refined to avoid organoleptic detection).
Their pattern also gave information about
the sterol composition of the added oil.[19]
A third method on an isomerized ∆7-sterol
was devised for added high oleic acid sun-
flower oil.[20] Using these new tools, ad-
mixtures were revealed for almost half of
all olive oils, particularly those in cans or
glass jars containing vegetables or fish.[21]

Since we were making the accusation
of adulteration, we had to disclose the
analytical methods and results, but now
it was of advantage that all three meth-
ods involved on-line coupled HPLC-GC
which could not be implemented so easily

and rapidly by the fraudulent producers. It
must have been such a shock that even 10
years later many thought that the KLZH
would detect ‘everything’.

In this period (1989 to 1995) there were
two highlights. In 1993 I taught a seminar
on HPLC-GC for edible oil analysis in
Milan: the seminar had to be repeated and
filled the room twice with 60 persons –
even though it was held in Italian. It would
have been interesting to know more about
these participants and their motivation.
During a similar event the demonstration
of the analysis revealed a well-known
brand of olive oil as a fraud. The same oil
on the market in Zurich, however, was not
adulterated, which was the great reward for
our work.

Also many other edible oils had been
adulterated, such as sesame, safflower or
walnut oil, but the producers obviously did
not expect smart control and frauds were
not as ‘professional’ as for the olive oils.

The Lesson from BSE

In the 1970s we detected tetrachloro-
ethylene at unacceptably high concentra-
tions in the tap water of Zürich (100–150
µg/l), shortly later also in feeds containing
slaughterhouse wastes and, as a result, in
eggs, chicken and pork. The source was a
plant extracting the fat fromslaughterhouse
wastes and dead animals. It was great news
that the process was to be changed, water
vapor replacing the solvent.

A few years later, news about cows
which slowly died from brain degeneration
(bovine spongiform encephalopathy, BSE)
came from the United Kingdom. It was
caused by a then unknown infection via
slaughterhouse wastes and could take ma-
ny years to break out. It would take years to
know whether humans were also infected.
This escalated to a British minister eat-
ing beef at the TV to appease the popu-
lation – perhaps with the hidden thought
that an additional steak would not change
anything for his own health. The possibil-
ity that most of the European population
could die by a variant of the Creutzfeldt–
Jakob disease could not be ignored – also
Switzerland was hit by a large number of
BSE animals. Only years later it turned out
that humans happened to be resistant: the
death toll was ‘only’ around 200.

The general population rapidly forgot
(or never even noticed) that it scraped past
a disaster worse than anything experi-
enced before – because of the change in
processing waste. It reminded us of our
ultimate task: avoiding a disaster of this
type – though BSE was not the fault of a
neglectful authority: prions were unknown
at the time.

Chronic intoxication by chemicals has
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in a ‘forest’ of others. Apparently nobody
knew their identity, nor had somebody
cared about safety.We identifiedmore than
a hundred, but failed for more than half of
the material, as the components must have
undergone more complex chemistry (cur-
ing of the coating occurs at 200–220 °C).
I was even more shocked about industry
arguing that there was no need to identify
reaction products as they are formed from
evaluated starting substances (BADGE
and bisphenol A!). It seemed far removed
from science and characterized the level
of discussions, perhaps also how industry
thought it could deal with authorities.

On an evening in 1998, the EU legis-
lator for FCM phoned and wanted to talk
to the ‘mad man’ in Switzerland. After 2
hours of discussion – he engaged me as
opponent to industry – which he meant
literally: the first broad discussion was ini-
tiated by a disputation between a leading
industry man and me placed in the center
of an audience of probably around 40 per-
sons placed as a ring around us, perhaps
inspired by the fights in the Coliseum (he
was from Rome). I became his consultant
and intense collaboration started, par-
ticularly over weekends, public holidays
and Christmas/New Year. First it was on
legislation on BADGE and an even less
evaluated material industry had switched
to (novolac glycidyl ether, NOGE), then
on all sort of subjects around plastic ma-
terials, testing procedures, correction for
exposure (fat reduction factor) and the
‘Superregulation’ (which was turned down
by industry in late 2004).

Work for the DG-SANCO of the
European Commission catapulted me into
a new sphere. I participated at the many
newly initiated ‘Task Force’ meetings with
industry which lasted 2 or 3 days. Subjects
around FCM were debated to exhaustion.
It opened the eyes to the way decisions
were taken and who was the real author-
ity: it was the person bringing up the con-
vincing argument at the right moment;
‘Switzerland’ had probably more influ-
ence on the EU regulation on FCM than
any member state. During the meetings
with the member states I was sitting next
to him to support and correct him when
necessary.

‘Switzerland’ was warmly welcomed,
but in reality it consisted of a single per-
son expressing his personal view and doing
this as a hobby (official Switzerland is not
an EU member and had hardly any rela-
tionship to the Commission).

The evenings during the Task Force
meetings were allegorical: we separated,
industry people eating and sleeping in an-
other class of restaurants and hotels than
we 2–3 persons paid by public money
(payment meaning expenses – we worked
in our spare time). This taught me the im-

portance the public attaches to our work.
The situation was also palpable in terms
of location: the legislator sitting in a small,
cheaply furnished office (building rented
by the Commission) versus the many in-
dustry associations residing in represen-
tative buildings in the richer quarters like
strangulating the Commission. The public
might not be aware of this imbalance be-
tween ‘its’ authority and industry.

I also learned about the weakness of a
national authority, particularly one outside
the EU, opposed to an international indus-
try that intervenes high up in the hierarchy
of the Commission when it risks losing. It
takes years and endless discussions to im-
plement most obvious requirements and I
now understand why persons starting work
for authorities lose their motivation.

In 1998 the Council of Europe
formed a group working on coatings (the
Commission had no intention or capacity
to regulate coatings).After 5 years and ma-
ny meetings in Strasbourg, industry only
accepted that migrates from coatings have
to respect Article 3 of the EU Framework
regulation (which was anyway valid since
1976). Dietary exposure could now be
taken into account (to get the tolerable mi-
gration sharper to the limits of toxicology)
and ‘read across’ or ‘in silico’ toxicol-
ogy (tentative evaluation by comparison
with other substances) would be sufficient
(Framework Resolution AP(2004)1). It
was interesting how this decision came
about. It followed a period without meet-
ings because of health problems of the re-
sponsible person at the Council of Europe
(Peter Baum; he had no substitute or assis-
tant) and thework had then to be concluded
in a hurry as Baum retired without replace-
ment. Industry proposed a text, and since
the few delegates from authorities did not
insist on a more substantial one, it passed.
Not even this was implemented, however,
as became apparent when we required the
safety evaluation for the dominating mi-
grant from epoxy coating, cyclo-diBA, in
2011.[23] Thus the overall achievement was
limited to having pointed out the problem.

Acrylamide

InApril 2002 I heard from a Dutch col-
league about the formation of acrylamide
at levels up to mg/kg by baking and frying
certain foods.Being an industrial chemical,
acrylamide was well evaluated and classi-
fied as a probable carcinogen for humans.
A well resorbed carcinogen at such con-
centrations was a shock, as others formed
during heating, such as benzopyrene, were
strictly limited to 100–1000 times lower
levels; extrapolated from animal experi-
ments, slightly brown French fries have a
far higher potential of carcinogenicity than

a black sausage grilled over a barbecue that
every child knows to avoid.

On the next day we started developing
an analytical method (GC-MS). As GC
does not really tolerate injection of water,
we first tried extracting potato chips with
organic solvents, such as acetone. In the
first sample analyzed we found 15 µg/
kg acrylamide. Repeating this extraction
overnight, we found another 45 µg/kg,
which made us suspicious. Then we none-
theless extracted with some water – and
found roughly 500 µg/kg. It was not the
first time to note that extraction of solids,
even when finely ground, may be difficult.
Water was removed azeotropically with
propanol. The other problem was linked
to the small and unselective molecular
mass (71 Da). As adsorptivity required a
Carbowax stationary phase, acrylamide
was eluted with less polar substances of
higher molecular mass, which resulted in
interference of fragments from these. This
was overcome by chemical ionization.[24]

In early summer 2002 we knew that
roasted, baked or fried potatoes were the
main sources of exposure and that the re-
ducing sugars, mainly formed during stor-
age of fresh potatoes at low temperature (4
°C),were the key parameter to control.[25,26]
A portion of brown roasted potatoes (ro-
esti, hash browns) easily contains more
acrylamide than all other foods consumed
during several weeks. A. Pfefferle and
D. Bazzocco, professional cooks teach-
ing at the School of Hotel Management
Belvoirpark, Zürich, spent days in our labo-
ratory kitchen preparing roesti, combining
high culinary quality with low acrylamide
contents. Using potatoes low in reducing
sugars and avoiding high temperatures,
acrylamide could be reduced from 5000 to
150 µg/kg. This roesti was crispy, slightly
brownish, but no longer dark.[27] Such ex-
ercises were later repeated for French fries.

Still in 2002, M. Biedermann tested
many ingredients with regard to acceler-
ating or slowing acrylamide formation in
baked goods, which revealed ammonium
carbonate as potent catalyst.[28] In fact,
products prepared with this salt, such as
gingerbread, contained far more acryl-
amide than those with sodium carbonate,
for example.

In Switzerland the relevant stakehold-
ers took the message. Producers of pre-
fabricated French fries and roesti strictly
bought in potatoes low in reducing sug-
ars and stored them at temperatures high
enough to prevent liberation of sugars. In
fact, French fries served in Switzerland
contain several times less acrylamide than
most offered abroad (in a campaign in
2003, the median of 157 samples was 76
µg/kg[29]). Exceptions were the fast food
chains with more than four times high-
er values for sugars and acrylamide.[30]
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Retailers agreed to offer a special line of
raw potatoes low in sugars for domestic
preparation of roesti and other baked or
fried products (red bags). A producer of
fryers well understood that the oil tem-
perature should fall towards the end of the
frying process (most of the acrylamide is
generated in the crust formed in the last
moment), but he would only develop such
a fryer if a legal requirement ensured that
it could be sold – and this was never imple-
mented.

Acrylamideevokeddivergent reactions.
On the one hand it was widely agreed that
the toxicity of acrylamide clearly exceeded
that of all other known food contaminants,
possibly being responsible for more than
1% of all cancer cases, i.e. comparable in
number to victims of road accidents. On
the other hand, there were renowned scien-
tists unable to accept that roasting potatoes
may result in a potent carcinogen, using
arguments such as that humans have been
exposed to such products for thousands of
years – which is obviously inappropriate,
firstly because potatoes were introduced
rather recently and, secondly, humans do
not become immune to carcinogens, as
shown by the aflatoxins. This emotional
interference with science was subject of a
remarkable paper by Ruden.[31]

Progress made in Switzerland was
soon slowed by a lack of activity in other
countries. Enormous amounts of money
(probably more than a billion Euros) were
spent for further research, even though the
results were always essentially the same.
Some suspected that this just served to gain
time. To prevent legal regulation, industry
reacted proactively by a ‘tool box’ to re-
duce acrylamide formation,[32] and when
EFSA concluded from a costly monitor-
ing campaign that “the trend analysis did
not show any major changes in acrylamide
levels during the 2007 to 2010 monitoring
period”,[33] i.e. that these tools were not
broadly implemented, the wave of con-
cern had ebbed away. Even in Germany,
where the problem was taken seriously, it
was considered too complicated to more
carefully select and store potatoes to keep
reducing sugars low (as successfully done
in Switzerland). The KLZH was the only
authority worldwide to confiscate products
because of extremely high acrylamide con-
tent: a baby biscuit and chips.

In 2005, after having published 22
scientific papers, we largely stopped our
work, as further investment of public mon-
ey seemed no longer justifiable. No legal
limit or other rule was imposed anywhere
in the world and it was disturbing to see
how authorities returned to the routine of
controlling substances of far lower con-
cern. In all: a huge investment, but the
consumers profited little. In my eyes it
damaged credibility of authorities and co-

herence of risk management: if acrylamide
is not taken seriously, what is the risk con-
sidered relevant to take measures?

Acrylamide also reminded us that we
have no overview of the toxic substances
in food. All of a sudden a 100–1000 times
greater health risk emerged – but still
only accounted for a small proportion of
all cancer cases. It supports the suspicion
that we still miss out many or even most
substances potentially affecting human
health.

Plasticizers Migrating from the
Gasket of Lids

The next major project followed
straight away – and was different, though
again a mixture of analytical challenge,
tilting at windmills and requiring a large
investment over some 10 years.

In 1998, a Swedish paper showed that
epoxidized soy bean oil (ESBO), a plasti-
cizer, migrated from the (PVC) gaskets of
lids into infant foods in glass jars some-
times beyond the tolerable daily intake
(TDI). I put this aside, assuming that the
public is so sensitive to infant products
that the problem would rapidly be solved.
This was wrong: surveys performed in
1999 and 2001 by the British and the
EU authorities revealed no improvement.
Nonetheless nobody took measures. The
British authorities merely commented by
a beautifully worded “it would be prudent
that action should be taken to reduce the
levels of ESBO in these products in order
to restore the safety margin incorporated
into the TDI”.

In 2004 we became concerned that
we would be accused of not having taken
measures to protect babies. We developed
a method to measure ESBO, screened the
Swiss market and were the first to stop the
sale of some products.[34] Considering the
low fat content of infant products (1–4%),
the interest turned to oily sauces (e.g. pes-
to) or vegetables and fish in oil. Indeed,
most of the 86 products analyzed contained
ESBO clearly above the limit (60 mg/kg),
with a maximum at 560mg/kg. Panic arose
among industry producers, reminiscent of
the BADGE crisis, and the same people
came to visit us again (the same manufac-
turers produce cans and lids) to plea for a
mild solution. The Swiss authorities decid-
ed to temporarily lift the limit for ESBO
in order to prevent ESBO being replaced
by plasticizers of more concern. This was
well justified: we had a guest from the
official food control of Tokyo and in one
of the samples she had brought we found
no ESBO, but di(2-ethylhexyl) phthalate
(DEHP) – even further above the (lower)
limit.

Alarmed retailers wanted lid producers

to declare the plasticizers used, but only
received answers like ‘contains no ESBO’
when it contained phthalates, for example.
The lid producers refused, but obviously
underestimated the potential of analytical
chemistry: in short we had a method that
provided detailed quantitative data.

We developed three methods for mea-
suring the various plasticizers in foods:
online HPLC-GC after a 1 min transesteri-
fication for ESBO, direct injection of the
oily extract with selective thermal desorp-
tion for the more volatile plasticizers (to-
tally about a dozen, including phthalates)
and GC-MS after transesterification for the
polyadipates. The polyadipates were most
demanding, since the measured (transbu-
tylated) adipate had to be corrected for
the alcohol moiety and the end capping
by a conversion factor (determined from
the low molecular mass oligomers of the
polyadipate used) and for the part of amass
below 1000 Da. Many polyadipates are
used and we remained the only laboratory
to perform the analysis, whowere indepen-
dent of obtaining that used for calibration.

In 2005, 147 out of 158 products from
theSwissmarketwere non-compliant, even
though nearly all were far from the expiry
data (up to whichmigration progresses).[35]
In the 91 products with ESBO in the gas-
ket, the average ESBO concentration in
the food was 216 mg/kg. The gaskets of 38
products were plasticized with phthalates,
the migration of which reached 825 mg/
kg DEHP (illegal use, limit for legal use,
1.5 mg/kg). Later, products from outside
Europe with 1000–2000 mg/kg phthalates
were detected, among which one with di-
isononyl phthalate (DINP) in an absolute
amount as high as 0.5 g in the 300 g jar
content. This might have been the worst
failure rate ever of an enforcement cam-
paign.

We had learnt to care about support
from other countries and invited colleagues
from eight European authorities to bring
samples and analyze these in our labora-
tory. As no other laboratory had the meth-
ods running, this was the way to bring the
problem to their attention. It did not take
long until the Danish authority concluded
that only their king could free them from
a massive confiscation – or the European
Commission. Indeed, EU legislation was
enacted exempting the non-compliant lid
industry from enforcement by a strong
increase of several legal limits for 4 years
(Regulation 372/2007; it needed prolonga-
tion for another year up to April 2009).

Industry experts admitted that they
knew about the problem, but “nobody
said anything”. They even claimed that it
is not possible to produce compliant lids
for oily foods and that legislation needed to
be adjusted. To check this we collaborated
with a small lid manufacturer. Indeed, he
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identified a promising polyadipate plas-
ticizer with a low proportion of constitu-
ents of a molecular mass below 1000 Da.
The obstacle was the high viscosity of
the resulting plastisol (PVC/plasticizer
mixture, deposited into the lid through a
nozzle). He modified his machinery and
started selling compliant lids in summer
2005. Hence it was possible, but the other
producers insisted in using their stan-
dard machines – and the derogation of
the Commission permitted it. The small
company ended up being ostracized by
the others. Protection of industry seemed
more important than protection of consum-
ers.

The development of new gaskets pre-
supposes testing, i.e. determining the mi-
gration over several years (the usual shelf
life of such products). Conventional simu-
lation during 10 d at 40 °C seriously under-
estimated long-term migration. Together
with an Italian laboratory (SSICA in
Parma) we mounted a project, largely fi-
nanced by the lid industry, to find a method
for accelerated testing, but with the small
margin between the migration and the le-
gal limits it failed:[36] testing had to be per-
formed under real conditions and over real
durations.

In 2006 we invited to a 2-day workshop
on the analysis of plasticizer migration,
limited to 20 delegates from authorities
and 25 (paying) persons from industry,
with many lectures and practical demon-
strations. Also the European Reference
Laboratory (EURL) for FCM in Ispra, sup-
porting the national control laboratories,
put themethods for analyzing the plasticiz-
ers on the agenda. Many national laborato-
ries invested most of their resources into
establishing these, but none succeeded for
all of them and, hence, were unable to start
control. This was a huge waste of resources
and demonstrated the need for better col-
laboration: as the lids are not the only FCM
to be checked, the work must be shared; a
few laboratories should analyze for all.

In 2011 we tried a great leap forward:
together with the control laboratory of
Stuttgart we offered each European coun-
try the analysis of 20 oily products in jars.
Totally 411 samples were analyzed within
about two months – less time than need-
ed for a single laboratory to establish the
methods, which demonstrated the drastic
saving achievable by collaboration. The
extra costs for the two analyzing laborato-
ries were modest, as they would have ana-
lyzed more samples from their home mar-
ket otherwise. The results were miserable:
even though most samples were far from
the expiration date, 24% exceeded the le-
gal limits, often by far, or non-authorized
plasticizers had been used.[37]

In 2013, 4 years after the exemption
ended, another European campaign was

initiated, this time focusing on the compli-
ance work performed by the supply chain.
As nothing like this had been done before,
we proposed a procedure and provided ex-
planatory texts as well as letters to request
documents. Now 12 countries participated
with48samplescarrying lids fromallmajor
manufacturers. Not a single product came
with satisfactory compliance work.[38]
Mostly conventional simulation was ap-
plied of which the lid manufacturers knew
that it underestimated real migration. Two
producers had performed long term tests,
but using conditions resulting in unrealisti-
cally low migration. Some others provided
no data at all. Being aware of their inad-
equate testing, most manufacturers del-
egated the responsibility for compliance
to the packers, which would have meant
that the packers ran tests for several years
before using the lids (provided the results
had turned out positive, which would have
not in many cases) – quite an absurd con-
ception and, in fact, no packer performed
it. This time 29% samples exceeded the
migration limits, all of which had test data
showing compliance (the other samples
were not even analyzed).

The most disturbing result of this cam-
paign: no participating authority had mea-
sures available to react against business
operators having performed poor compli-
ance work or none at all. The concept of
systematic compliance work was not en-
forceable. Also in this point our achieve-
ment is limited to having pointed out the
problem.

Mineral Oil

Mineral oil kept us busy through most
of my career. Back in the 1980s a biscuit
was found to contain 1.5% of a mineral
oil product used as release agent (to avoid
sticking to the mold). Shortly later, on
developing a method for uncovering irra-
diation for food conservation (by on-line
HPLC-GC), we detected that commercial
hazelnuts were contaminated by mineral
oil – those frommygardenwere not. It took
a while to find out that these hydrocarbons
were from jute or sisal bags, the fibers of
which had been treated with ‘batching oil’
(a brownish, rather crude mineral oil frac-
tion) to improve spinning properties.

The problem of contaminated hazel-
nuts was rapidly solved: the suppliers,
mostly in Turkey, switched to bags made
with plant oils for batching the fibers. It
was more difficult for other foods. Swiss
chocolate was contaminated by batching
oil at up to 700 mg/kg. Since the bags with
the cocoa beans were bought from the spot
market at European ports, there was no di-
rect access to the producers.We invited the
main jute bag producers (Bangladesh) and

offered them chocolate to which we added
about the amount of batching oil they al-
ready contained in front of their eyes. They
refused to eat it, but also “to produce spe-
cial bags just for Switzerland”.

We were the only laboratory to analyze
mineral oil in foods (on-line HPLC-GC).
On the one hand this was a drawback, as no
other control authority was able to produce
data and support us. On the other hand, it
prevented a scandal that could have ruined
the reputation of Swiss chocolate.

Not that the evaluation of mineral oil
had been unclear: in 1989, the Scientific
Committee on Foods (SCF, predecessor
of the EFSA) published an opinion from
which legal limits of 0.3 or 3 mg/kg food
could be derived, depending on oil quality
(the quality of batching oil not even being
considered).

After several years without progress,
we tried to increase our efforts. In 1996
a doctoral student (S. Moret) constructed
the most complex automated HPLC-GC
system ever built to determine mineral oil
aromatic hydrocarbons (MOAH) in foods.
The mineral oil was isolated from the food,
particularly from the fat, on a large HPLC
column. The eluent (6 mL, including di-
chloromethane) was evaporated on-line
in a warmed 5 cm × 1 mm i.d. glass tube
containing coarse, partially silylated silica
gel. The reconcentrated hydrocarbons
were transferred to a smaller amino HPLC
column for preseparation of the MOAH by
ring number, then analyzed byGC. Largely
alkylated polyaromatic hydrocarbons,
including thiophenes, were detected.[39]
Indeed, in 1999 the association of the
chocolate, biscuits and confectionary in-
dustry (Caobisco) established that the jute
and sisal bags sent to Europe should be vir-
tually free of mineral oil.

Many other foods were also con-
taminated by mineral oil. For instance,
in Switzerland rice was stored for several
years to ensure supply in case of war, but
then needed to be refined again. To give
it back some gloss, this rice was sprayed
with ‘food grade’ (white, i.e.MOAH-free)
mineral oil at 1000–3000mg/kg. Industrial
bakeries used mineral oil as release agents.
Every week a truck-load of oil was brought
to a plant near Zurich and left it again in
the bread and other bakery products.
Concentrations again reached 1000–2000
mg/kg. These and some other practices
were stopped. The environmental contri-
bution was also revealed to be substantial:
plants are contaminated with mineral oil,
mainly lubricating oil from diesel engines.
These oils are hardly degradable and ac-
cumulate in the soil, with particularly high
concentrations in compost and humus
formed by decomposed leaves and needles
below trees.[40] No surprise, nobody want-
ed to hear this.
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In 2008 there was broad demand for
our mineral oil analysis in the case of
the contaminated Ukrainian sunflower
oil. It motivated us to further invest into
the methods, such as for routine measure-
ment of MOAH and characterizing these
by comprehensive two-dimensional GC
(GC×GC). It culminated in a 2-day work-
shop at the KLZH organized jointly with
the European Commission on methodol-
ogy and background information about
mineral oil contamination of foods.

In 1995, 50–150 mg/kg mineral oil was
detected in powders for infant formula. It
had migrated from boxes of recycled board
printedwithmineral-oil-based inks through
the internal paper bags. The producers re-
acted by introducing an aluminum foil into
the internal bag.At this time theKantonales
Labor St. Gallen joined us and we found
many other products contaminated by pa-
perboard boxes. However, we were inef-
fective in implementing improvements:[41]
the producers of recycled paperboard saw
the main problem in the printing inks and
the ink producers in the recycled board. It
took until 2009 and that I worked as expert
in the Bedarfsgegenständekommission
of the German Federal Institute for Risk
Assessment (BfR): The German legislator
(BMELV) immediately launched a project
for regulation. It already had sponsored a
project on an overview on potential mi-
grants from recycled paperboard,[42] in-
cluding a market survey on mineral oil
contents of products from the German
market.[43] Now many laboratories started
analyzing mineral oil, mostly by on-line
HPLC-GC.[44]

The mineral oil from paperboard boxes
found an overwhelming echo in the media,
first in Switzerland, then in Germany and
finally worldwide by the BBC and the me-
dia linked to it. The world may be unfair:
soon the German legislator found itself
accused of insufficiently protecting the
consumers – it became victim of its own
initiative.

Recycled paperboard for food pack-
aging is problematic not only because
of the mineral oil. Using comprehensive
HPLC×GC and GC×GC, we detected at
least 250 substances potentially migrat-
ing into dry food at concentrations above
the threshold of toxicological concern
specified by the German government.[45]
As the use of recycled paperboard is de-
sirable for sustainable use of material,
functional barriers became the favored so-
lution, either built into the internal bag or
as a layer on the paperboard (if no internal
bag is used). We assumed an active role in
developing a method for measuring bar-
rier efficiency[46] and initiated a working
group at the Joint Industry Group (JIG) of
the Schweizerisches Verpackungsinstitut
(SVI) to establish a standard specifying the

minimum required barrier efficiency and
give the packers confidence in adequate
materials – according to the motto better
to support a positive development than to
criticize a poor one afterwards.

Mineral oil is probably the largest food
contaminant, widely used in cosmetics and
medicine, recommended by some medical
doctors to substitute edible oil in salad
dressings to fight obesity, but when looking
for a safety assessment, the data are mea-
ger (EFSA opinion 2012[47]). Evaluation
by gut feeling must have suggested low
toxicity, but among the aromatic hydrocar-
bons (MOAH) are genotoxic carcinogens,
among the saturated ones (MOSH) persis-
tent, strongly accumulated constituents (as
noted by the evaluation in 1989).

In 2002, to attract more attention to the
subject, we determined mineral oil hydro-
carbons in human milk – and found up to
1500 mg/kg related to fat after application
of breast salves.[48] Later, a collaboration
with the university hospital of Innsbruck
gave us the opportunity to analyze subcuta-
neous abdominal fat tissue from Caesarean
sections[49] and recently a similar collabora-
tion with the Medical University ofVienna
to determine the MOSH in various human
tissues. Concentrations reached 1400 mg/
kg in mesenteric lymph nodes and spleen,
and for a quarter of the subjects (average
age, 67 y) a body burden exceeding 5 g
mineral oil hydrocarbons was calculated.
This is not necessarily an indication of a
health issue, but deserving of a particularly
careful safety assessment – by more than
gut feeling. Accumulation in human tissue
was probably underestimated by previous
evaluations: concentrations reached those
found for the highest dose in animal stud-
ies. I am confident that these data will ef-
fect a more careful consideration of min-
eral oil.

Compliance Work by Producers

According to the concept of self-con-
trol, legally laid down, e.g. in Switzerland,
producers have to ensure compliance
with legal requirements (based on spe-
cific legislation if available and otherwise
own evaluation); authorities perform spot
checks. In the field of FCM, however, it
largely worked the other way: industry
waited until one of the few active European
enforcement authorities demonstrated
non-compliance and then asked for several
years of time to get the problem solved.

This ‘wait and see’ approach was con-
venient for industry, as just a small minor-
ity of the problems was brought up and a
substantial part of the work, such as the de-
velopment of the analytical methods and
much data on the background was financed
by these authorities. For consumer safety

this leads nowhere. A new approach was
needed.

Industry lamented that it was unable
to do the compliance work since it would
not know the composition of the material
bought in. The whole responsibility was
usually shifted to the final producer, often
rather small companies completely over-
taxed with this task. In fact, it seemed ob-
vious that this would never work, as FCM
usually release dozens if not hundreds of
substances into food at potentially relevant
concentrations, but industry did not search
for solutions. The solution is in sharing the
work.

In 2006, the European Commission
enacted the so-called GMP Regulation
(2023/2006). It provided little specific and
enforceable requirements, but was the ba-
sis to build up a stringent system for the
supply chain to share the compliance work.
Together with J. Stocker and R. Colwell
(British branch of Heinz) andG.Marmiroli
(INCAM, today Ardagh, can producer) I
elaborated three key papers interpreting ex-
isting legislation, proposing a system clari-
fying accomplished and outstanding com-
pliance work at each stage of production
and illustrating the functioning by com-
pliance work for a hypothetical lid.[50,51]
In essence, each operator is responsible
for the substances he introduces and has
the choice of either concluding the related
compliance work or to delegating it explic-
itly to his customers. Each operator in the
chain should know the burden of compli-
ance work linked with a material he buys.

Compliance work should be concluded
as early in the manufacturing chain as pos-
sible to avoid that many customers, e.g. of
an ink or adhesive, have to perform vir-
tually the same work. At the stage a sub-
stance is introduced there is a maximum
of competence and also the possibility to
select compounds with easy compliance
work (low and well investigated toxicity).
The producer of the final material, obliged
to conclude all work, should know what is
left to be done.

In Germany a working group with
representatives from all relevant authori-
ties approved these principals.[52] Austria
introduced the same text into the ‘Codex
Alimentarius’. In 2013 the main logic
was introduced into the EU guidelines for
Regulation 10/2011.

In Switzerland, the JIG of the SVI es-
tablished a working group that implement-
ed these principals into a position paper,
prepared a check list and organized cours-
es for ‘reading’ compliance documents
as well as for ‘writing’ them. A group of
Swiss control authorities elaborated a sys-
tem for a coordinated control of the com-
pliance work, particularly the supporting
documentation in which producers have
to record the data and reasoning on the



Food AnAlysis CHIMIA 2014, 68, Nr. 10 689

basis of which they declared compliance.
Reasonable progress was made to imple-
ment this system, but it also evidenced a
more fundamental problem.

Most compliance declarations (if any
are available) end with a disclaimer, some-
times hidden in a wordy text, refusing
responsibility and charging the customer
to redo all the work – which no one does
nor can realistically do. In reaction to this,
some food producers and retailers worded
the compliance declarations for the sup-
pliers and asked these to sign it. This is
dancing on glowing coal, since for almost
all FCM compliance work is incomplete:
the safety of many starting substances is
not assured and usually the major part of
the migrating material consists of reaction
products and impurities of which often not
even the composition is known. It means
that hardly any material really fulfills legal
requirements.

The situation is in deadlock: producers
know that they cannot really declare com-
pliance; customers, such as brand owners
and retailers, are aware of this and none-
theless require a compliance declaration,
as they are not willing to take over respon-
sibility; also authorities know, but do not
know how to react (enforcement cannot
take all non-compliant products from the
market and legislators cannot rewrite their
text in the sense that safety only needs to
be assured if easily feasible). Hence it is
an ‘open secret’; there has been hardly any
progress since the task is too large to be
tackled and for stakeholders it is better to
keep quiet. Somework is not even feasible,
as exemplified for a coating applied for re-
storing domestic water supply.[53]

A more flexible approach is needed
to ensure that readily feasible compliance
work is done, solutions for the more dif-
ficult tasks are sought, but also enables to
at least temporarily tolerate that the safety
promised to consumers by legislation is
only partially ensured. Work plans estab-
lished in agreement between producers
and authorities were proposed:[54] gaps in
compliance work should be laid open and a
plan established on how and how far it can
be closed. At any rate: more needs to be
done than some analysis in the laboratory
to demonstrate non-compliance.

Risk Assessment

Much of the work of food control au-
thorities is based on evaluations by risk
assessment authorities. I had the chance
to complete my career by working for the
three main ones in Europe: in 2006 I be-
came expert in the panel on food contact
materials (CES MCDA) of the French
AFSSA (now ANSES), later in the one on
chemical contaminants in general (CES-

ERCA), then also in the German panel on
food contact materials at the BfR. From
2004–2012 I was involved in working
groups of the European EFSA, the most
important of which was on mineral oil, and
in 2014 I was appointed to the EFSA-CEF
panel.

Setting rules or authorizing the use of a
substance means that the responsibility for
safety is factually taken over by the public,
i.e. by the authorities or, more particularly,
by the experts. This is taken respectfully.
Experts are carefully selected from usu-
ally long lists of applicants. The meetings
breathe the spirit of strict science and high
ethics – far removed from the disputes of
enforcement with their sinners. Great pains
are taken to ensure the independence of
the experts. This is underlined by the work
being virtually unpaid – for honor (or the
reputation of the institute experts are del-
egated from).

This work openedmy eyes to the uncer-
tainties. At first glance the safety margins
in what may be called regulatory toxicol-
ogy seem substantial, but they are less so
when considering the many crude assump-
tions. Consumer confidence is of highest
priority, but is it justified? It seems so dur-
ing the meetings, but ever new toxic effects
are detected and as evaluations from the
1980s are often considered inconclusive
today, this may also happen to our pres-
ent decisions. As thousands of substances
are authorized through this process, a small
risk of error becomes substantial and I
would not be surprised when one day it
would turn out that millions suffer from a
chemical the toxicity of which had escaped
our examination.

Bisphenol A, a substance used to make
polycarbonate (baby bottles) and can coat-
ings, shook the confidence in scientific
opinions of authorities to the foundations.
In 2010 I participated in the preparation
of the first French opinion. The previous
evaluations by EFSA had been careful and
thorough, according to the current sci-
ence, but some researchers claimed that
far more sensitive effects had been over-
looked. Journalists accused EFSA of being
biased by industry interests and neglecting
work that shows a far higher toxicity. The
French parliament wanted to ban baby bot-
tles made of bisphenol A, which prompted
the ministry of health to ask for the opinion
of the AFSSA.

The panel studied more than 130 re-
cent scientific publications. It was embar-
rassing to see the many poor papers and
the question came down to whether one
of them was sufficiently solid to support
the emotionalized debate against this sub-
stance. In the end the group was less firm-
ly behind the previous EFSA evaluation,
but could not really identify substantiated
risks.[55] Of course, if there had been just

a small risk of e.g. obesity being linked to
misguided regulation of satiation or me-
tabolism (one of numerous suspicions), the
substance would have had to be banned ur-
gently. In this situation the easiest way out
is being strict and refusing any suspected
risk, but done coherently this would prob-
ably block the use of a large part of the
currently used chemicals. Hence some
risk must be accepted – even though not
publicly admitted. In fact, only very few
substances have been investigated for en-
docrine disruption as deeply as bisphenol
A. Should they all be re-evaluated – and
who would pay for this?

Conclusions on Official Food
Control

Working in consumer protection mo-
tivated me to a commitment far beyond
the paid working hours, but I cannot deny
moments of doubts and frustration. The
dominating game of marketing and ‘mak-
ing money’ would need a more strict con-
trol and authorities defending the public
interests as fiercely and cunningly as in-
dustry strives for theirs. However, this is
hampered by scarce (and further decreas-
ing) resources, structures of the control
obstructing their own efficiency, being
inadequate for internationally marketed
products, insufficient courage to stand for
the mission and broad demotivation to en-
gage against industry.

As shown above, most of our activi-
ties were not successful in reaching the
envisioned goals (which were mostly quite
challenging). The main achievements were
probably demonstrating gaps and prob-
lems, widening the view on food safety
and providing related analytical technol-
ogy, such as comprehensive analysis aim-
ing at producing a picture as complete as
possible of the substances migrating into
food. Consumer protection is more chal-
lenging than I perceived it earlier on and
great efforts will be needed to narrow the
worrying gap between consumer expecta-
tion (legislation) and reality.

Perhaps some more general conclu-
sions referring to safety of chemicals are
worth noting:

Respected Authorities
Being respected is of paramount im-

portance for enforcement authorities. This
has little to do with the number of samples
analyzed – an authority works best if it is
not even necessary to analyze samples.
Commanding respect is mainly related to
competence and strict enforcement of re-
ally relevant requirements.

Even for a limited field, gaining compe-
tence (in depth investigation of the matter
and solid analytical methods) takes years,



690 CHIMIA 2014, 68, Nr. 10 Food AnAlysis

which means focusing and temporary spe-
cialization. Once a problem is brought up,
it must be pursued, even if it takes many
more years and various creative methods
to succeed. Routine analysis is necessary
for some subjects, but it should not pre-
dominate.

Open Eyes for Neglected Issues
Control should not only enforce what

legislation spells out in detail, but serve
the more general scope of protecting the
consumers. It is difficult to size the fields
neglected so far, but it was worrying to
see how often and easily we encountered
them – many more than we could tackle.
Not all investigations revealed a real prob-
lem, but disturbingly many did. It left the
impression that authorities invest nearly all
resources into a perhaps small sector and
keep themselves so busy that even fairly
obvious other problems remain neglected.
Since the neglected problems are often far
worse than the ‘old’ ones, a substantial
proportion of the resources should be de-
voted to them.

Getting Problems Solved
It is naïve to believe that the thorough

description of something inacceptable
would automatically start a correction
process. All too often industry waits to
see whether the pressure grows such that
really something needs to be done, com-
monly using formal arguments such that
“it is not regulated” (meaning not “specifi-
cally regulated”). Competent authorities
might write a high standing evaluation of
the case, but usually “cannot do anything
in this case”. Hence the main work only
starts at this point.

Mobilizing engagement to solve a
problem often needs creativity and uncon-
ventional activity. Invitations of colleagues
from abroad to analyze their samples in
our laboratory were sometimes effective.
Collaboration with a willing producer to
gain competence and insight into what is
really feasible brought us forward several
times. Writing scientific papers and lectur-
ing at congresses was usually important to
strengthen our position. It may seem awk-
ward that a food control authority analy-
ses human tissues, but it appeared to be a
prerequisite to protect the consumers. To
avoid that the tax payer had to finance such
projects, thesis students paid by university
grants were engaged – which in turn pre-
supposed a reputation attracting such re-
searchers.

Communicating the Perception of
Chronic Toxicity

To receive the necessary attention,
chronic chemical intoxication requires ex-
planation. It is not like falling dead on the
next day, such as by poisons from mush-

rooms. Many might believe that they are
not affected, even though they are. There
is, for instance, evidence that mental prob-
lems or obesity can be triggered by chemi-
cals (of course you have to eat much to
gain weight, but you may do so because of
misguided regulation).

Unless effects are dramatic, chronic
intoxication is unlikely to be detected by
waiting for complaints, even if millions
suffer from it. It is likely to sneak slowly,
to weaken certain organs, reduce vitality,
render us more susceptible to other health
problems or mislead regulation.

Protection against chronic intoxication
has to proceed from the other direction: it
presupposes drawing up scenarios which
then can be investigated. This is tedious
work, also as it means investigating many
harmless chemicals before a dangerous
one is detected.

Politicians calling for further reduction
of the resources for control might not have
understood the danger, but this might be
the fault of authorities in their annual re-
ports stressing their success rather than the
large gaps they were unable to narrow. It
may also result from routine focusing al-
ways on the same and losing sight of the
probably far broader neglected field.

Collaboration and Networking
Enforcement authorities were created

to solve local problems, such as watered
milk, contamination of drinking water or
inadequate hygiene in restaurant kitchens.
However, today a large proportion of the
foods, process technologies and packaging
materials are from international companies
and many detected problems (like forma-
tion of acrylamide or fatty acid glycidyl
esters) are of international relevance.

Itmaybe argued that the tax payer of the
canton of Zurich should not be charged to
solve problems of international relevance,
but there is no structure to cover those.
Also in the EU, enforcement is strictly na-
tional or even regional. Hence all local au-
thorities should contribute, collaborating
to avoid duplication, harmonize evaluation
and join to implement measures.

Discussions on finances tend to kill
collaboration. They are usually inconclu-
sive, since the benefit cannot be calculated:
control performed in Zurich may have its
effect for the whole of Europe. It may also,
for instance, be more effective to analyze
samples from another authority to get the
required improvement on the local market.
This notwithstanding it is also true that
certain countries rely on the control per-
formed by others.

Finding the Best Moment
Networking is important to enhance the

effect of the activities: There is usually a
rather narrow time window of enhanced

attention for a subject. This is the moment
to produce data that fits into a campaign
or to launch a concern that can be linked
to it. Otherwise a subject has to be carried
forward alone, which is a heavy burden as
we noticed on several occasions.

Authorities without Measures
The lid campaigns[38] taught us how

little authorities can do in the case of per-
sistent non-compliance by big players:
the ultimate measure is removal from the
market, but used systematically this would
have meant an enormous waste of food
and a financial damage in Europe in the
order of billions of Euros, primarily hit-
ting the food producers. Authorities lack
an effective, though less drastic, more flex-
ible measure directly applicable to the re-
sponsible producer even if he is domiciled
abroad. Financial fines could be such a one
measure if there is no immediate health
risk, but should be sized related to the
whole European market. Strangely, most
European authorities seem not even have
noticed their weakness, despite plenty of
non-compliance over decades.

The real power seems to be with the
media. All too often scandals seem to be a
prerequisite for authorities to enact regula-
tions or implement these. This is highly un-
desirable: the power play between produc-
ers and authorities should not be carried
out on the back of the consumers and dra-
matized issues.Most consumers are unable
to evaluate risks and are often lost in what
they should do. Basically enforcement has
the power to implement legal requirements
without such help.
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