Guideline for chromium
Safety aspects

« JECFA has not evaluated chromium.

« SCF found that the data on the essentiality and metabolism of chromium are so sparse
that the Committee was unable to specify any requirements (SCF, 1993).

+ WHO (1993) has set a maximum of 0.05 mg/l of Cr(VI1) in drinking water.

* Recent estimates of the daily intake range from 0.025-0.2 mg/day (Codex, 1995).

« The speciation of chromium is of great importance for the toxicity. Cr(Iil), the
most stable oxidation state in biological materials, is an essential element for normal
glucose metabolism, while Cr(VI) is highly toxic (Beliles, 1994; Costa, 1997; Nordic
Council of Ministers, 1995).  Cr(Ill) has a low toxicity due to low absorption (about
0.5%) (Nordic Council of Ministers, 1995). Toxic aspects of chromium are related to
Cr(V1) (Nordic Council of Ministers, 1995), due to its high absorption, easy
penetration of the cell membranes and its genotoxicity and oxidising properties (Codex,
1995). '

Conclusions and recommendations

Although there is no specific evaluation on chromium, is seems that anthropogenic

chromium in foodstuffs is not a toxicological problem because the recommended intake

is higher than actual values. However,

+ A specific evaluation on chromium should be conducted, by for instance SCF,
including evaluation on the aspect of allergy and chromium as at least one reference
refers to chromium allergy (Veien et al., 1994).

Guideline for copper
Safety aspects

* JECFA (1982) has established a PMTDI of 0.5 mg/kg body weight.

+ The daily requirement is 0.05 mg/kg body weight set by JECFA in 1982,

« SCF (1993) has proposed an upper limit of 10 mg/day.

+ WHO (1998) has set a provisional health-based guideline value for copper at 2 mg/l in
drinking water as a result of uncertainties in the dose-response relationship between
copper in drinking water and acute gastrointestinal effects in human.

+ The average total dietary copper intake ranges in the order of 0.9-2.2 mg/day exceeding
occasionally 5 mg/day (IPCS, 1998).

* There is greater risk of health effects from deficiency of copper intake than from excess
copper intake. Acute toxicity due to ingestion of copper is infrequent in humans.
However, when it occurs it is usually a consequence of the migration of copper into
beverages (including drinking water) or from accidental or deliberate ingestion of high
quantities of copper salts. Symptoms include vomiting, lethargy, acute hemolytic
anaemia, renal and liver damage, neurotoxicity, increased blood pressure and
respiratory rates. In some cases, coma and death followed (Environmental Health
Criteria for Copper, 1996). Chronic copper poisoning has not been described in
general population (Aaseth and Norseth, 1986).
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Conclusions and recommendations

« The level of contamination of copper observed does not constitute a safety problem. It
is recommended to avoid direct food contact with copper utensils when unacceptable
organoleptic effects could take place. There is no recommendation or restriction for
the use of copper coated with tin, stainless steel or another appropriate covering
material. The general recommendation should be taken into account when evaluating
individual food items in contact with copper utensils.

- The intentional migration of copper into for instance cheese, where copper is used as an
active component, is considered elsewhere.

Guideline for iron
Safety aspects

+ JECFA (1983) has established a PMTDI at 0.8 mg/kg body weight. The value applies
to iron from all sources except for iron oxides used as colouring agents, supplemental
iron taken during pregnancy and lactation and supplemental iron for specific clinical
requirements. The value is 8 times lower than the acute toxic dose.

- SCF (1993) has evaluated iron mainly to be a deficiency problem.

« WHO (1993) has proposed, that no health-based guideline value is set for iron in
drinking water.

* The recommended intake is 10-15 mg/day (Nordic Council of Ministers, 1995).

- The average intake is 15 mg/day (Beliles, 1994). A safety margin between the
tolerable and the essential dose is only 4-6 for women.

- Iron is an essential trace metal (JECFA, 1983). Iron is mainly a deficiency problem
and not a toxicological problem. Iron deficiency is generally acknowledged to be the
most common, single nutritional deficiency in both developing and developed
countries (Nordic Council of Ministers, 1995). Certain iron salts, mainly ferrous
sulphate and ferrous succinate, are frequently used for the treatment and prevention of
iron deficiency in humans (Beliles, 1994).  Under normal conditions, about 5-15% of
the iron is absorbed (Elinder, 1986). Ingestion of soluble iron salts by children in
doses exceeding 0.5 g of iron can give rise to severe lesions in the gastrointestinal tract,
followed by metabolic acidosis, shock and toxic hepatitis (Elinder, 1986).

Conclusions and recommendations
The levels of migration observed do not constitute a safety problem.

Guideline for lead
Safety aspects

« JECFA (1993) has established a PTWI at 0.025 mg/kg body weight.

+ SCF at its 91st meeting held on December 9-10, 1993 agreed with the JECFA
conclusion,

« WHO (1993) has set a health-based guideline value for lead in drinking water at 0.01
mg/l.

» Estimated daily dietary intake for adults range from 0.015-0.1 mg, depending on the
composition of the diet and where the consumer lives (Codex, 1995).
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- For the general population, exposure to lead occurs primarily via the oral route with
some contribution from the inhalation route (ATSDR, 1997). Lead is mainly
absorbed from the gastrointestinal tract (CE, 1994).  Children absorb more efficiently
than adults in this way. While lead absorption for adults normally will be
approximately 5-10%, children may absorb up to 40% of ingested lead (CE, 1994).
Lead in the blood has a half-life of about a month, whereas some compartments of the
bone may have a half-life as long as 27 years (Beliles, 1994). The toxicity of lead is
based on its ability to bind biologically important molecules and thus to interfere with
their function (CE, 1994). The most common form of acute lead poisoning is
gastrointestinal colic (Beliles, 1994). Lead compounds are mnot considered
carcinogenic to man (Tsuchiya, 1986).

Conclusions and recommendations

* Due to the low safety factor, all use of lead in food contact materials should be
abandoned or avoided. Parts made wholly or partly of lead and lead solder for repair
should not be used in materials and articles intended to come into contact with
foodstuffs including the use of lead in soldered cans. Consequently, limits for lead
in foodstuffs should not include special allowances for canned foodstuffs.

Guideline for manganese
Safety aspects

+ JECFA has not evaluated manganese.

* WHO (1993) recommends a daily intake of 2-3 mg/day.

* SCF (1993) recommends 1-10 mg/day as the acceptable range of intake.

* SCF (1996) recommends a maximum limit of 0.5 mg/l for manganese in natural mineral
waters.

- The average intake is 2-3 mg/day (SCF, 1993).

» According to WHO drinking water guideline (1993) effects can be seen after doses
ranging from 1-150 mg/kg body weight. WHO (1993) recommends a provisional
health-based guideline value of 0.5 mg/l for drinking water.

* Manganese is an essential trace element that plays a role in bone mineralization,
protein and energy metabolism, metabolic regulation, cellular protection from
damaging free radical species, and the formation of glycosaminoglycans (ATSDR,
1997). Although manganese is an essential nutrient, exposure to high levels via
inhalation or ingestion may cause some adverse health effects (ATSDR, 1997).
Excess manganese affects the central nervous system and the neurological effects have
been observed in case of occupational exposure. No problems are reported in
connection with intake of manganese with foodstuff as manganese is considered one of
the least toxic metals. Consistent with its role as an essential element, manganese
and its inorganic compounds have a relatively low order of acute toxicity (Beliles,
1994). However, the absorption is increased in individuals with iron deficiency
(Beliles, 1994). In humans, the degree of manganese absorption from the
gastrointestinal system is generally low, to the order of 3 % (Beliles, 1994).
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Conclusions and recommendations
* Although there is no specific evaluation on manganese, it seems that manganese in food
contact materials does not give rise to any problems. Therefore,
* No specific recommendation concerning migration is needed.
* A specific evaluation on manganese should be conducted.

Guideline for nickel
Safety aspects

« JECFA has not evaluated nickel.

« WHO (1997) has given a TDI of 0.005 mg/kg body weight.

* WHO (1997) has set a provisional health based guideline value at 0.02 mg/l for
drinking water.

* According to SCF (1993) some studies in animal models suggest that nickel may be
essential, but the current data are not sufficiently conclusive to justify setting any
recommended intakes.

» The daily intake of nickel via foodstuff is estimated at 0.15-0.7 mg/day (Codex, 1995).

* The dietary intake due to migration from metal cook ware is estimated to be 0.1 mg/day
(NiDI, 1994).

- The absorption and retention of nickel in the gastrointestinal tract is influenced by
fasting and food intake. Food intake and gastric emptying are of substantial
significance for the bio-availability of nickel from aqueous solutions. The
absorption of free nickel ions released in the gastrointestinal tract may be 40 times
higher than that of complex-bound nickel from foodstuff (Sunderman et al., 1989).
The absorption of nickel from drinking water is increased by fasting (Nielsen et al.,
1999).  Inorganic nickel compounds are absorbed to 10% or less from the
gastrointestinal tract (Norseth, 1986). Nickel intake via foodstuff does not cause
hazards for the majority of consumers (Codex, 1995). A subgroup of the population
(app. 10%, mainly women) have contact allergy to nickel. Nickel allergy is only
caused by absorption of nickel through the skin (Codex, 1995). Use of stainless steel
utensils by nickel sensitised persons does not elicit an allergic reaction. Thus, there
is no advantage to be gained by nickel sensitised persons in avoiding the use of
stainless steel utensils (Cunat, 1997). However, some patients with certain types of
nickel dermatitis may get a flare-up of eczema through ingestion of even small
amounts of orally ingested nickel e.g. from foodstuffs rich in nickel or foodstuff or
drinks contaminated via nickel containing materials (Veien, 1989; Veien and Menn ,
1990).

Conclusions and recommendations

Although there is no specific evaluation on nickel, it seems that soluble nickel released

from contact material is more readily absorbed than complex-bound nickel from

foodstuff. Therefore, the contamination of foodstuff and drink from nickel containing
food materials, e.g. kitchen utensils and electric kettles should be reduced.

» The migration of nickel to foodstuffs should be as low as reasonably achievable and no
more than: 0.1 mg/kg as a general limit of migration into foodstuffs and 0.05 mg/l
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from electric kettles. In the case of stainless steel, these values can safely be reached
if, before initial cooking (first use of new items), the food contact items are exposed to
boiling water and the water is discarded.

 The frequency of descaling of electric kettels and immersion heaters should be as low
as possible and the first five cooking waters should be discarded.

* New electric kettles should be charged with fresh water, brought to the boil, and
emptied 2-3 times before being put to normal use.

» Water should not be left standing in the electric kettle and then reboiled for
use/consumption.

* Nickel-plated food contact materials should not be used.

» Nickel-containing food contact materials with the exception of stainless steel
should be labelled to ensure that the product meet the above recommendations.

Guideline for silver
Safety aspects

+ JECFA has not evaluated silver.

* WHO (1993) has proposed no health-based guideline value for silver in drinking water.
The levels of silver in drinking water are generally below 0.005 mg/l.

- Estimated daily intake is 0.007 mg (WHO, 1993).

- Silver salts may be absorbed by up to 10-20% following ingestion (Fowler and
Nordberg, 1986). The biological half-life for silver ranges from a few days for
animals up to about 50 days for the human liver (Fowler and Nordberg, 1986).
Water-soluble silver compounds such as silver-nitrate have a local corrosive effect and
may cause fatal poisoning if swallowed accidentally. Repeated exposure to silver
may produce anaemia, cardiac enlargement, growth retardation, and degenerative
changes in the liver (Fowler and Nordberg, 1986).

+ Acute human toxicity from silver is unknown, but some silver compounds such as
silver oxide and silver nitrate are irritating, and exposure is associated with
nosebleeds and abdominal cramps (Beliles, 1994).

Conclusions and recommendations

Although there is no specific evaluation on silver, it seems that there is no need for

recommendations for the use of silver. However,

+ A specific evaluation on silver should be conducted.

- Silver reacts with sulphide forming the black silver sulphide which has an unpleasant
taste. This reaction might occur when eating eggs with silver spoons.

Guideline for tin
Safety aspects
« JECFA (1989) has in 1988 established a PTWI at 14 mg/kg body weight per week
including tin from food additives. JECFA also states, that "tin levels should be as
low as practicable because of possibility of gastric irritation".
- WHO (1993) has concluded, that because of the low toxicity of inorganic tin, a
tentative guideline value could be derived three orders of magnitude higher than the
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normal tin concentration in drinking water. For this reason, the establishment of a
numerical guideline value for inorganic tin was deemed not necessary.

+ A normal diet without canned foodstuff or beverage contains approximately 0.2 mg tin
per day (Codex, 1995). The total average intake of tin is 4 mg/day (Beliles, 1994).

* Codex (1998) suggests a maximum limit of 250 mg/kg for tin in solid foods in cans and
a maximum level of 200 mg/kg for liquid foods in cans.

« National legislation in member states includes maximum limits in the range 50-250
mg/kg.

* There are no indications of chronic toxicity of tin in humans (Codex, 1995). Inorganic
tin compounds, especially the environmentally dominant tetravalent tins, are poorly
absorbed from the gastrointestinal tract (Magos, 1986). Tin compounds act as an
irritant for the gastrointestinal tract mucosa, causing nausea, vomiting, diarrhoea,
fatigue and headache (Codex, 1998). The number of cases of tin poisoning in
humans is limited, Cases of tin poisoning have been reported following the
consumption of canned fruit juices, tomato juice, cherries, asparagus, herrings and
apricots. The concentrations of tin in the products thought to have been associated
with the incidents of acute poisoning were uncertain in many cases, but were
probably in the range of 300-500 mg/kg (WHO, 1980). Tin appears to interfere with
iron absorption and haemoglobin formation. Tin also has an inhibitory effect on
copper, zinc and calcium absorption (Codex, 1998). Chronic exposure to high
levels of tin may result in growth depression and altered immune function, possibly
due to interactions between tin and zinc or selenium (Codex, 1998).

Conclusions and recommendations
At present, there are various maximum limits for tin in foodstuffs within the European
countries (150-250 mg/kg). Therefore, harmonisation of the maximum levels for tin in
foodstuffs is needed. Tin was prioritised by Codex for evaluation by JECFA in 2000
with respect to the acute toxicity. However, JECFA has not been in a position to make
the evaluation due to lack of toxicological data.

- It is recommended that setting maximum limits for tin is pending an evaluation by
JECFA and a decision in the Codex Committee on Food Additives and Contaminants
or an evaluation by the EU Scientific Committee on Food (SCF).

* Food contact with tin materials should be avoided at low pH and high temperatures
other than for food packaged in tin plated cans.

> Food storage in opened tin plated cans should be advised against.

Guideline for titanium
Safety aspeets

* JECFA has not evaluated titanium.

* The estimated intake of titanium is 0.3-1 mg/day (Beliles, 1994; Whitehead, 1991).

» Titanium compounds are generally considered to be poorly absorbed upon ingestion
(Nordman and Berlin, 1986). Studies on titanium alloys used in implants, and
titanium compounds used in cosmetics and pharmaceuticals do not indicate any local
effects on tissues (Nordman and Berlin, 1986). A distinct toxicological dichotomy
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exists between TiO,, the insoluble, unreactive non-metabolized form devoid of toxicity,
and the soluble, inorganic salts that metabolize normally with absorption, distribution,
and excretion (Beliles, 1994). However, little information exists on how titanium
acts as a toxic agent, and what does exist is of little or no value in understanding the
toxic actions of titanium (Beliles, 1994).
Conclusions and recommendations
Titanium (titanium dioxide) has been evaluated as a food additive. Based on this
evaluation it seems that no recommendations are needed.

Guideline for zine
Safety aspects

» JECFA (1982) has established a PMTDI of | mg/kg body weight.

* The required daily intake for adults is about 15 mg/day, however, the requirement
varies with age (JECFA, 1982).

« According to SCF (1993) it would be unwise to exceed a daily intake of 30 mg in
adults.

» The average daily intake is 15-20 mg/day (WHO, 1993).

+ WHO (1993) stated that derivation of a health-based guideline value for drinking water
is not required. However, drinking water containing levels above 5 mg/l may not be
acceptable to consumers.

+ Zinc is one of the most ubiquitous of the essential trace metals (Florence and Batley,
1980). The absorption of ingested zinc is highly variable (10-90%) (Elinder, 1986).
Zinc is an essential element necessary for the function of a large number of
metalloenzymes (ATSDR, 1992; Beliles, 1994). Zinc acts to diminish the toxicity of
cadmium and copper (Florence and Batley, 1980). Zinc may be a modifier of the
carcinogenic response; zinc deficiency or excessively high levels of zinc may enhance
susceptibility to carcinogenesis (Beliles, 1994).

Conclusions and recommendations

Zinc has a high solubility by contact with acidic foodstuffs. The use of zinc, zinc

alloys or zinc galvanised consumer goods with food contact is banned in some countries.

Exceptions from the banning is zinc alloyed containers for oil or such containers made

of galvanised zinc, zinc galvanised baskets for bakery products, etc. Therefore:

+ Zinc should not be used in contact with wet or humid acidic foodstuffs.

+ Zinc galvanized utensils must not contain cadmium or release cadmium.

« Zinc galvanised utensils can be used in contact with dry foodstuffs and with non-acidic
foodstuffs.

Guideline for alloys other thap stainless steel
Safety aspects
- There are no specific toxicological evaluations of the individual alloys used for direct
food contact.
+ The constituting elements of an alloy migrate from the alloy as the individual elements.
+ The migration of the constituting elements is in general lower compared to migration
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from non-alloyed metals due to the microstructural binding of the elements in the
alloys. Migration of an element from an alloy is controlled by the atomic binding
forces within the alloy. In most alloys the constituent elements are chemically bound
together, essentially forming new compounds at the microstructrual level. This
chemical binding anchors the constituent elements in place throughout the alloy and
they are not free to migrate independently to the surface or through the surface
(EIMAC, 1997). The composition of some alloys can minimise the migration of
some of the metals as well as increase the chemical stability of the products compared
to the migration from the pure metals. Therefore, compared with pure metals, alloys
behave differently in a given foodstuff and, in general, this helps to reduce the
migration of metallic ions while increasing the chemical stability of the product.

 All alloys should preferably be evaluated individually with respect to migration.

« Upon testing migration from alloys, the migration of the individual elements should be
evaluated on the basis of the toxicological information on the individual elements.

Conclusions and recommendations

* Preferably, each alloy should be evaluated specifically, independently of the
constituent metallic elements.

* Data on migration from the individual alloys used as food contact materials are needed.

« In the absence of a safety evaluation of an alloy, the migration of the individual
elements should be evaluated. Following this, the migrated elements should be
evaluated according to the guidelines on the individual elements.

+ Alloys for food contact should contain only aluminium, chromium, copper, gold, iron,
magnesium, manganese, molybdenum, nickel, platinum, silicone, silver, tin, titanium,
zinc, cobalt, vanadium and carbon.

> Alloys used for solders which may come into contact with food should contain a
maximum of 0.5% cadmium. Cadmium may not be intentionally added.

Guideline for stainless steel
Safety aspects

» There has been no formal evaluation of stainless steel products used in food contact
applications in relation to their potential to give rise to concern for health.

» Numerous studies of corrosion in various media and of uptake of metals by foods
cooked in stainless steel pans give rise to no concern for health due to excessive
intakes of nickel or chromium from the stainless steels.

* Special grades of stainless steels are available for use in particular applications (e.g.
those involving contact with relatively high levels of chloride ions) where particular
corrosion resistance characteristics are required.

Cadmium
Safety aspects
- JECFA (1993) has established a PTWI at 0.007 mg/kg of body weight stating that "the
PTWI does not include a safety factor" and that "there is only a relatively small safety
margin between exposure in the normal diet and exposure that produces deleterious
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effects".

> SCF (1997) endorsed the JECFA PTWI of 0.007 mg/kg b.w. The committee
concluded that for a significant part of the population, exposure to cadmium from
dietary sources alone is at a level close to the PTWI. Also, the committee could not
exclude a carcinogenic risk from dietary exposure to cadmium.

* WHO (1993) has established a guideline value for cadmium in drinking water at 0.003
mg/l.

- The average ingested amount of cadmium in most European countries is 0.01-0.02
mg/day (European Commission, 1996).

> Cadmium is unique among the metals because of its combination of toxicity in low
dosages, fong biologic half-life (about 30 years in humans), its low rate of excretion
from the body, and the fact that it is stored predominantly in the soft tissues (liver and
kidney) (Beliles, 1994). The PTWI is based upon kidney damage and the long
half-life of cadmium. The effects of cadmium on humans are nephrotoxicity,
osteotoxicity, cardiovascular-toxicity and effects on reproduction and development
and genotoxicity (European Community, 1996). Kidney damage also occurs as a
result of cadmium exposure (Beliles, 1994). Occasional peaks in cadmium intake
may cause a drastic increase in fractional absorption of cadmium (Lind, 1997).
Ingestion of highly contaminated foodstuffs or drinks results in acute gastrointestinal
effects in form of diarrhoeca and vomiting (Friberg et al., 1986). About 5% of
ingested cadmium is absorbed (Friberg et al., 1986). The speciation of cadmium in
foodstuffs may be of importance for the evaluation of the health hazards associated
with areas of cadmium contamination or high cadmium intake (WHO, 1992).

* The bio-availability of cadmium differs depending on the form of cadmium present.
For instance, cadmium of animal origin has been shown to have a lower
bio-availability in mice than cadmium of vegetable origin (Lind, 1997). Cooking
does not seem to alter the bio-availability of cadmium of animal origin.

Conclusions and recommendations

Use of cadmium in metals and alloys in materials in contact with foodstuffs is

unacceptable due to the extremely long half-life and the high toxicity of cadmium.

+ Cadmium plated utensils in food processing and preparation is forbidden according to
Directive 91/338/EEC.

- Electroplated equipment should be coated.

Cobalt
Safety aspects

- JECFA has not evaluated cobalt.
« The estimated intake is 0.2 to 1.8 mg/day (Codex, 1995).
= Cobalt is an essential element. An amount of 5 mg in the body is required for vitamin
B, to avoid pernicious anaemia, a fatal illness. Generally cobalt has a low toxicity
(Codex, 1995). Gastrointestinal absorption of soluble cobalt compounds can be
estimated to about 25% (Elinder and Friberg, 1986). Cobalt is used in fertilisers,
since a low cobalt concentration in soil may cause cobalt deficiency in sheep and cattle.
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Also, cobalt is used in human medicine in the treatment of certain iron-resistant
anemias (Elinder and Friberg, 1986). Even though cobalt is essential to both humans
and animals a few cases of poisoning have been seen. Effect on heart, blood pressure,
pain in the abdomen, difficulties of breathing and in the worst cases death were seen
after intake of cobalt via large amounts of contaminated beer (cobalt used to prevent
fermentation) (Elinder and Friberg, 1986).

Conclusions and recommendations

Although there is no specific evaluation of cobalt it secems that the use of cobalt in

general causes no problems. Therefore,

+ As cobalt is used in alloys, glass and glazing pottery only, which normally do not rise
any problem by correct use, no specific recommendation concerning migration is
needed.

Mercury
Safety aspects

- JECFA has in 1978/1988 established a PTWI at 0.005 mg/kg body weight for mercury,
however, with a maximum at 0.0033 mg/kg body weight for methyl mercury. It was,
however, stated that this PTWI might not adequately protect pregnant women, i.e. the
foetus.

+ WHO (1993) has set a guideline value for total mercury in drinking water at 0.001
mg/l.

+ The average daily intake of mercury is reported to be between 0.002-0.02 mg, mainly
varying with the amount of fish products in the diet (Codex, 1995).

» Mercury, in its metallic form, is unlikely to cause poisoning by ingestion whereas the
vapour is toxic. Methyl mercury and ethyl mercury are the most toxic forms of
organic mercury (Codex, 1995). The oral absorption of elemental mercury is limited
and may be approximately 0.1% (Beliles, 1994), whereas methyl mercury is absorbed
100%. Some inorganic mercury salts may be better absorbed as well as organic
mercury compounds (Beliles, 1994). The toxic properties of mercury vapour are due
to mercury accumulation in the brain causing neurological effects, involving an
unspecific psychoasthenic and vegetative syndrome (micromercurialism) (Berlin,
1986). At high exposure levels mercurial tremor is seen, accompanied by severe
behavioural and personality changes, increased excitability, loss of memory and
insomnia (Berlin, 1986). Low concentrations of methylmercury causes cell death and
inhibition of cell proliferation in cell cultures, whereas mercury primarily disrupted
the plasma membrane (Braeckman et al., 1997). Methyl mercury is listed as one of
the six most dangerous chemicals in the environment. Inorganic mercury is
classified as a carcinogen. However, there is a lack on data on humans (Beliles, 1994).
Mercury and silver interferes with copper distribution. The general population is
exposed to methyl mercury primarily through diet (organic mercury) and dental
amalgam "fillings" (inorganic mercury) (ATSDR, 1997).

Conclusions and recommendations
« Mercury should not be used in food contact materials.
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