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About the Committees

Thisisthefourth joint annual report d the Committeeon Toxicity  Chemicalsin
Food, Consumer Products and the Environment (COT), the Committee on
Mutagenicity d Chemicalsin Food, Consumer Products and the Environment
(COM) and the Committee on Carcinogenicity d Chemicals in Food, Consumer
Productsand the Environment (COC). Theaim d these reportsis to provide the
toxicological background to the Committees' decisions for the concerned
professional. Those seeking further information on a particular subject can obtain
relevant references from the Committees administrative secretary.

Membersd the COT, COM and COC are appointed by the Chief Medical Officer
(CMO). The Committeesadvisethe CMO and, through the CMO, the Government.

Committee members are appointed asindependent scientific and medical experts
on the basis o their special skills and knowledge. They are appointed for fixed
time periods, generally three years, and are eligible for reappointment at the end
d their terms. Thetermsd referenceareat Annex 1.

Thereport a so containsthecommercial interestsd committee members. Members
arerequired to declareany commercid interestson appointment and, again, during
meetings if a topic arisesin which they have an interest. If a member declares a
specific interest in a topic under discussion, he or she may, at the Chairman's
discretion, be allowed to take part in the discussion, but they are excluded from
decision making. Guidance on thisisat Annex 2.

For thefirst timethisyear, thereport contains, at Annex 4, an al phabetical index to
subjectsand substancesconsideredin thisand the previousthreereports. A second
index, at Annex 5, containsdetails o the subjects on which the COT has given
advice since 1987 as part of its consideration d the results d surveillance for
chemicals in the UK diet. These considerations are published in the Food
Surveillance Papers which report this surveillance work, rather than in the
Committee'sannual reports.

The usual way in which committee reviews are conducted is that the relevant
secretariat critically assesses all the relevant data and prepares papers for the
Committee. These normally consist d appendices giving detailed summaries o




the studies reviewed - methodology and results- and a covering paper in which
the availabledata are briefly summarised, the most important points highlighted
and recommendations presented for discussion by the Committee. Although
origina study reports are not routinely circulated to members, they are made
available on request, and are circulated if the study is particularly complex.
Definitivesummaries are necessary because documentation on any one chemical
can amount to many hundreds d pages.

Many d the reviews conducted by the Committees are done so at the request o
other Government Departmentsand the Committeesecretariats liaise closdy with
colleaguesin these Departments. TheCommitteesofferadviceindependent d each
other in their area d expertise but will, if need be, work closely together. Thisis
helped by the closeworkingrelationshipsd thesecretariats. If, for example, during
areview d aparticular chemical by the COT, it becomesclear that thereis need for
expert adviceon mutagenicity or carcinogenicityaspects, it will bereferred to COM
or COC asappropriate. ThesethreeCommitteesal so provideexpert adviceto other
advisory committees, such as the Advisory Committee on Novel Foods and
Processes and the Food Advisory Committee. There are also links with the
Veterinary Products Committee, the Advisory Committee on Pesticidesand the
Steering Group on Chemical Aspectsd Food Surveillance.
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Preface }

Theisasustained and growing publicinterest in the saf ety aspectsd chemicalsin
food and the Committee on Toxicity  Chemicalsin Food, Consumer Products
and the Environment (COT) has, during the last year, continued to play akey role
in the network d committeesand working groups which assess chemical risks
and benefits. This roleis exemplified by the range o individual topics presented
in this report.

In my prefaceto last year'sreport | made reference to the continuing devel opment
d morerefined waysd using numerical assessment data as presented in the form
d an AcceptableDaily Intake (ADI). Through the publicationd statisticsrelating
to the dietary intake d food additives in the United Kingdom published by the
Steering Group on Chemical Aspects o Food Surveillance, it is possible to see
how theADI for aparticular compound isworkingin practicesofar astheconsumer
population is concerned.

During the year the policy d having a wide range d expertise available on the
Committee has been shown to be a great advantage. In addition, we have been
very well served by our administrative and scientific secretariats.

Onetopic covered in thisreport brings to attention a problemd toxicology which
may increasein both prevalence and importancein future years. Thisisthe issue
o Unlicensed Traditional Remedies. The Committee recognisesthe useful rolethat
traditional remedies can play in the treatment o illness. However, toxicologica
data collected by the Poisons Unit at Guy's Hospital has caused the COT to be
concerned about some preparations containing persistently dangerous
concentrationsd toxic heavy metals. We are also concerned about the presence o
wrongly identified herbs and extraneous materials added to remedies that have
caused widespread illness in countries outside the United Kingdom.

Thevaried topicscovered in thisreport and thedifficulty d many questions posed
to us made 1994 a challenging year for the Committee.

FRANK WOODS
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Azodicarbonamide

1.1 Thischemicd is used as aflour improver by the breadmaking industry. It is
used mainly to overcome certain difficultiesin breadmaking which can be caused
by natural variationsin thequality d theavailableflour, facilitating the production
d bread d aconsistent quality. It isnot used routinely in the UK other than for the
production of certain speciality breads.

12 The Committee had considered this flour treatment agent on a number o
occasions prior to1994. Itsdiscussionscentred on two issues: 1. whether therewas
adequate evidencethat no detectablelevels of azodicarbonarnideremained in the
bread after baking and the identity d a compound or compounds.to which it was
converted (breakdown products) and 2. whether its use gave rise to higher levels
o the contaminant ethyl carbamate than those normally found in bread. Ethyl
carbamateis produced naturally during fermentationin the production of various
foods and alcoholic beverages. It isa genotoxiccarcinogenin experimental animals
and is therefore regarded as a potential carcinogen in humans. As with other
genotoxic, naturally-occurring food contaminants, the COT advises that levels
should be kept to the lowest technologically achievable.

1.3 Duringitsinitial considerationsin previous years, the COT had been largely
reassured that no detectablelevel sof azodi carbonarnideremai ned after commercia

bakingof bread. It had, however, asked for confirmationd thebreakdown products,

the main one d which had been identified tentatively as the compound biurea. It

had al soasked for informationon the particlesizedistributionin commercia grade
azodicarbonarnideto ensure that this variable had been adequately considered in

the breakdown studies, and had indicated that some toxicity testing was likdly to
be requested on biurea, although it had not yet decided on the extent d testing
required. The COM had asked for a further study to confirm that the mutagenic
activity seen in some in vitro mutagenicity tests on azodicarbonarnidewas due to
the induction o oxidative free radicals rather than a mutagenic action o

azodicarbonarnidepa s Thiswasimportant becauseevenif noazodicarbonarnide
residues are detected in bread, it could till be present at levels less than the
analytical detectionlimit. The COT had also reviewed two surveyson thelevelsd

ethyl carbamatein bread made using azodicarbonarnideand was d the opinion
that these contained too few samples and that a further survey was necessary to
identify alevel d addition d azodicarbonarnideto flour which did not cause a
significant increase in levelsd ethyl carbamate.

1.4 Nofurther data had been forthcomingfrom industry on this subject and so,
in 1994, officials o the Ministry of Agriculture, Fisheries and Food sought
clarification d its current position from the Federation o Bakers regarding the
outstanding data requests from the COT. The federation replied that the further
work requested appeared to its membersto be d doubtful validity in assessing
the safety-in-use o azodicarbonamide. It indicated that it did not intend to
undertake the work requested.

1.5 The COT gave careful consideration to the arguments presented by the
Federation d Bakers.On theissued particlesize, it accepted the Federation'scase
that the 5 micron specification for the commercially used grade of
azodicarbonarnidewould not |eave detectableresiduesin bread. However, on the
other points o detail, which related to confirming the identity o breakdown
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products, the need for further mutagenicity studies on azodicarbonamideand the
increased levelsd ethyl carbamate, the Committee did not accept the arguments
presented. The Committeedecided that without data which satisfactorilyaddressed
its outstanding concernsor a commitment from industry to provide such data, it
had to advise the Food Advisory Committee that azodicarbonamide should no
longer be permitted for use as aflour treatment agent.

Comfrey

1.6 TheCOT publisheditsassessmentd thesafety-in-used comfrey and comfrey
products in its 1992 Annual Report. This included a recommendation that
concentratedforms d comfrey such as tablets and capsules should no longer be
available and this advice was subsequently acted on by the suppliers o these
preparations. During 1994 the Society for the Promotion o Nutritional Therapy
submitted to the COT theresultsdof asurvey d comfrey userswhichit had carried
out. The survey had collected information on the amounts and typesd comfrey
preparations used, and had asked respondents to supply details d any health
benefits they considered had resulted from use o these preparations and any
adverse hedlth effectsthey had experienced.

1.7 Theresultsd thesurvey were considered by the COT as part o areview d
its advice on comfrey. The Committee concluded that they provided insufficient
new scientific information to cause it to modify its previous advice, as set out in
the 1992 Annual Report.

- Emulgfier YN (Ammonium Phosphatides)

18 Thisfood additiveis used as an emulsifier and viscosity reducing agent in
the manufactured chocolate products and is produced from rapeseed ail. It was
reviewed by the Committee some years ago as part o the FAC/COT review o
The Emulsifiers and Stabilisersin Food Regulations, the report o which was
published in 1992. At that time the Committee classified Emulsifier YN as
provisionally acceptable for use in food, subject to the provision o teratology
studiesin two specieswithin twoyearsd publicationd the report. The reasonfor
askingfor these studies was to bring the toxicological data set on thisadditive up
to present day standards.

19 At itsJunel9 meeting, the Committee considered a new teratology study
on Emulsifier YN, which had been carried out in rats. It concluded that the study
was well-conducted and showed no adverse effectsof Emulsifier YN at levels up
to 5%in thediet o the test animals. The Committee also used the opportunity.to
review itsoutstandingdata requirementsfor thisadditiveand decided that asecond
teratol ogy study wasnolonger required. In making thisdecision it took intoaccount
the innocuous nature d the emulsifier, what is known about its manufacture,
composition and metabolism, and the uniformly negative toxicity results so far
reported even after administration d very high doses. The Committee set an
AcceptableDally Intake(ADIL,,) for Emulsifier YN of 0-30 milligramsper kilogram

994
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bodyweight (mg/kg bw), based ona NOAEL from along-termstudy in therat of
3000 mg/kg bw/day and a safety factor d 100.

Epoxidised soya bean oil

110 Epoxidised soya bean oils (ESBO) are used as heat stabilisers, plasticisers
and lubricantsin awide ranged plastics, including a number o cling films. The
Committee reviewed the availabletoxicology on ESBO in 1989 when it considered
a report on plasticiser levelsin food contact materials prepared by the Working
Group on Chemical Contaminants from Food Contact Materials o the Steering
Group on Chemical Aspectsd Food Surveillance. At that time the Committee
requested further genotoxicity, teratology and fertility studiesin order to complete
the evaluation d ESBO. Appropriate studies were subsequently submitted by a
consortium d manufacturers.

111 TheCOT reviewed thereportsd these new studies and concluded that ESBO
showed no genotoxic potential and that a teratology and a multigeneration study
in ratsgave no causefor concernabout thesafety of ESBO. Additional data supplied
onatwoyear feedingstudy in ratsconfirmed theCommittee'spreviousconclusion,
based on a summary report d this study, that the No Observed Adverse Effect
Level (NOAEL)was 100mg/kg bw/day.

112 TheCOT recommended atolerabledaily intake (TDI) for EBBOd 1 mg/kg
bw which wasderived by applying asafety factor o 100 to the NOAEL seeninthe
two year feeding study in rats. (A TDI was appropriate in thiscase, rather than an
ADI, as EBBO would be present as a contaminantin food rather than an additive).

Hemicellulase from Aspergillus Niger

1.13 During 1994 the COT considered submissions o data from a number o

companies on hemicellulase preparations produced by culture of the
microorganism Aspergillus niger (A. niger). All preparations wereintended for use
in the manufactured bread. The submission for each enzyme was assessed with
respect to theCommittee'sguidelinesfor thesaf ety assessmentd microbia enzyme
preparations used in food, which were discussed in the 1991 and 1992 annual

reports.In only onecase- asubmissionfor aspray dried hemicellulase preparation
- did the COT consider that the submission complied sufficiently well with its
guidelines to enableit to recommend approval at this stage. The Committee was
satisfied as to the safety-in-used this preparation subject to the provisiond an
acceptable specificationand the submission d further data within one year o the
Committee'sadvice being forwarded to the company concerned. This provisional

approval did not, however, extend to an ultra filtered product derived from the
same preparation. The further data requested were: data on the type d other
subsidiary enzyme activities present in the product in addition to endoxylanase
activity, dataonthevariationinthelevel o activity d theseenzymesfromanumber
d batchesd product, and results o TOS/E! estimations (endoxylanaseactivity)
prior to ultrafiltration. The Committee also asked for justification o the use of

1. TOS/E =Theratio d total organic solids to the actual enzyme present.
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germ filterswith a pore size o 0.4pm instead df 0.22pm which is the standard
grade used in the pharmaceutical industry.

1.14 The COT considered representations from manufacturers d enzyme
preparationson the requirement in itsguidelinesto deposit the productionculture
withanindependent referenceculturecollection. Theidentificationd thesecultures
is commercialy sensitive information and some manufacturers have expressed
concern that deposition in a reference culture collection might enable rival
companies to gain access to the cultures. The COT decided to seek further advice
on thisissue.

Hydrocar bon Propéellants

1.15 1n 1993 the Committee was asked to consider the safety-in-used an aerosol
propellant consisting d a mixture d the low molecular weight hydrocarbons
propane, n-butaneand isobutane. The propellant wasintended for usein arange
d productsbased on vegetabl eoil sdispensed fromaerosol cans. The manufacturers
wereintending to market the sprays for three purposes: as a pan spray, asa garlic
flavoured spray for making garlic bread, or for spraying on to uncooked food as a
salad dressing. Limited residue studies had been carried out. These indicated that
no residuesd hydrocarbonweredetected in asample d food fried using the pan
spray. However, significant amounts d hydrocarbonwere detected in asample d
lettuce coated with oil dispensed from the aerosol containing the salad dressing
some time after spraying. This prompted the Committee to ask for further
informationon residuelevelsand on therate d disappearanced thesegasesfrom
foods.

1.16 Themanufacturerwasapprised o theCOT's view and decided to withdraw
the applicationfor use d the propellantsin the product to be marketed as a salad
dressing. The Committee reconsidered the application in 1994 and was satisfied
that for the other two products, which areintended for use in processesinvolving
heating, most d the propellant gaseswill be driven off. Consequently, it advised
that there were no toxicologica concernsassociated with the use o the propellants
in these products.

Immobilised Lipase from Rhizopus Niveus

1.17 The Committee was asked to consider the safety-in-use d an immobilised
lipase (an enzyme) prepared by fermentation d the fungus Rhizopus niveus. The
enzyme was intended for use in the production d interesterified fats for use as
cocoa butter substitutes. The COT considered that the data presented for this
enzyme, while not fully satisfying the requirementsd its guidelinesfor the safety
assessment d microbial enzyme preparations used in food, provided sufficient
evidence d safety and consistency. It agreed a temporary clearancefor one year
and asked for the following data to be submitted in that time: a more extensive
specification, clarification o the variation in protease activity values, a test for
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pathogenicity d the production strain, and an assay for chromosome aberrations
on aconcentrated extract of the enzyme prepared using an organic solvent which
simulates the reaction mixture o fatty acid esters and vegetableoil.

Potassum and sodium ferrocyanides

118 Theseadditives are used as anticaking agentsin salt and asfining agentsin
wine and cider. Intakes are very low compared to most food additives (afew
hundred microgramsper day). They werelast considered by the COT in1988 when
they were classified as provisionally acceptable for use in food subject to the
provision d an appropriate set d mutagenicity studies, the full report d a two-
year rat study on sodium ferrocyanide which had been carried out in the early
1970sand ateratology study ononed the salts. These data were submitted to the
COT for review in 1994.

119 The Committee accepted the advice of the secretariat o the COM that the
mutagenicity studies were well conducted and were consistently negative. The
teratology study d sodium ferrocyanideindicated no adverse effectsup to alimit

. dose d 1 g/kg bw/day. The COT noted that the two-year rat study was carried
out before the introduction d Good Laboratory Practice and had not been
performed to current day standards. Nevertheless, it was considered to be an
adequate study and to show no evidence o carcinogenicity. The only finding of
note was an increased cell excretion rate in two-hour urine samples. This was
considered not to be seriousin the absenced an increased rate  kidney damage
in ferrocyanide-treated rats compared to controls.

120 The Committee decided that, in view of the low intakes d these additives
by man and thereassuring resultsd theavailabletoxicitystudies, nofurther testing
was required. It set a group ADI,,, for ferrocyanidesd 0-50 pg/kg bw. Thiswas
calculated from a NOAEL in the long-term rat study o about 5 mg/kg bw/day
and a safety factor d 100.

Unlicensed Traditional Remedies

121 During1994, the COT saw theresultsd asurvey carried out by the National
Poisons Unit, Guy's Hospital on the occurrenced adverse effects in individuals
consuming unlicensed traditional remedies. After considering these data, the
Committee gave its advice on thisissuein the form of the following statement: -

(i) The Committee recognises that traditional remedies can play a useful role
as part d thearmamentarium against illness. Indeed many allopathicdrugs
have their antecedents in therapeutic traditional remedies. The use o
alopathic medicinesis based on the administration & known amounts o
an active principlewhich hasto conform to established standards o quality,
safety and efficacy. Traditional remedies should conform to similar
standards. Until they do so, inherent variability o content, dependent on
conditionsd growth o congtituents, as well as variability in prescribing
practice and the expertise o traditional practitioners, will continue to
increase the difficulty o investigating and demonstrating the presence or
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indeed the absence, d adverse effects. The result is that reportsd positive
adverse associ ationshave been restricted largely to magjor or lifethreatening
events and there is little information on the overall safety o traditional
remedies.

(i) Weare agreed that the clinical toxicological data collected by the Poisons
Unit, Guy'sHospital give sufficient cause for concern and suggest that the
use d some traditional remedies poses a seriousthreat to health.

Recommendations

(iii) We are concerned that preparations containing potentially dangerous
concentrationsd toxic heavy metals are widely available. Strong efforts
should be directed to prevent the importation d such productsif possible
and to minimisetheir saleand prescriptionto the public.

(iv) We are concerned that wrongly identified herbs and extraneous materials
added to remedies can and have caused widespread illnessin countries
other than the UK. Quality control of both theraw material sand thefinished
product are required. .

(v)  We wish to see more investigations on the extent o systemic exposure
especidly in those communitieswhich may be most at risk.

(vi) Healthcare professionalsand the public should be made awared the wide
use and the potential for toxicity that traditional remedies may pose.

Topics Still Under Congderation

122 Thefollowing topics, which were discussed by the COT at meetingsheld in
1994, are under review:

Acetyl Tributyl Citrate

Alitame

Boron in drinking water

Certain microbial enzyme preparations

Health aspectsd manganese exposurefrom the use o
Methylcyclopentadienyl Manganese Tricarbonyl in fuel

Polychlorinated biphenyls

Sucrose polyestersd fatty acids

Committee on Toxicity d Chemicalsin Food, Consumer Productsand the Environment 11
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Preface

When mutations occur in human genes they may lead to both somatic diseases,
such ascancer, and toavariety d inherited birth defects. Chemical swhichinteract
with the genetic material, DNA, or some o the components d the cdl division
apparatus may potentiallyinduce mutationsand thusimpact upon human health.
To prevent mutagenic chemical sentering the environment and thus exposing the
human population to genetic damage, a variety o test methods have been
developed to detect the mutagenic activity d chemicas. Information from such
testsmay beused to regulatethesafety o chemicalsused for industrial, agricultural,
medica or other purposes.

Thefunction d the COM isto provide adviceto Government Departmentson the
mutagenicpotential o chemicals. Thisinvolvesthedetailedevaluationd published
and unpublished data to determine the mutagenic activity and, where necessary,
to identify those missing piecesd information which may clarify the Committee's
evaluation. The Committee's evaluation o activity of a chemical is then made
available to the appropriate Governmental Departments or Agencies with
regulatory responsibility.

To ensure adequate standards of chemical testing there is a need for the
development d methods with high sensitivity and reliability An ongoing role d
the COM is to evaluate test methods and to provide advice on the status o
individual methods and their suitability for routine usage. During 1994 the COM
evaluated three test methods namely; cell transformation assays, in vitro
micronucleus assays and dominant lethal assays, and provided advice on their
suitability for current use, needs for development and appropriate methods for
data evaluation. Genera advice on the suitability o tests were provided for the
development o guidelinesfor chemicalsin general and human medicines.
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Dithiocarbamatesin Latex Products

21 Dithiocarbamatesareused asacceleratorsinlatex surgical examination gloves.
TheMedical DevicesDirectorate (MDD) requested adviceon 3 specificcompounds
namely zinc dimethyl- (ZDMC), zinc diethyl- (ZDEC) and zinc dibutyl-
dithiocarbamate (ZDBC).Availabledata showed that ZDMC was mutagenic both
in vitro and in vivo. MDD sponsored a number of studies to investigate the
mutagenic potential of ZDEC and ZDBC in comparison with ZDMC. The studies
commissioned were in vitro assays for gene mutation in Salmonella typhimurium
and in mammalian cells (the mouse lymphoma assay), an in vitro assay for
clastogenicityin mammalian cells (metaphaseanalysis) and anin vivo bone marrow
assay (amicronucleus test in the mouse). It was hoped that the higher homol ogues
in theseries, ie ZDEC and ZDBC would havesignificantly less mutagenic potential
than ZDMC.

22 These data were considered by the COM at meetings in 1993 and 1994 and
the following conclusions were drawn regarding ZDEC and ZDBE:-

(i) ~ ZDEC.Therewasclear evidencedf mutagenic activity invitrobothinbacteria
and in a cytogenetics assay in human lymphocytes. The in vitro mouse
lymphoma assay was unlikely to detect all clastogenic activity (most small
colonies not counted).

(ii)  ZDBC. There was no mutagenic activity in bacteria. However, there was
evidence d mutagenicity in an in vitro cytogenetics assay in human
lymphocytes. Thein vitro mouse lymphoma assay was unlikely to detect all
clastogenic activity for the reason given above.

(iii)  Negative results were obtained for both compounds in an in vivo
micronucleus test in mice.

2.3 The results of additional liver UDS assays using ZDMC, ZDEC, ZDBC,
commissioned by the MDD were considered during 1994.

(i) ZDMC appeared to be negative in theliver UDS assay when given orally to
male rats, but the significance of the compound related increase in both
nuclear and cytoplasmicgrain countsisunclear, and thereforethecompound
should beregarded ashaving demonstrated an equivocal result in thisassay.

(ii) ZDEC gave some indication o an increasein aliver UDS assay 16 hours
after treatment; the effectswere too small to be regarded as a clear positive,
but the result should be considered as equivocal.

(ii)  ZDBC gave negativeresultsin thein vivoliver UDSassay when given orally
to male rats.

(iv) Theavailabledataon ZDBCwasconsidered to provideadequatereassurance
that this substance does not have in vivo mutagenic potential. The use o
this accelerator (rather than ZDMC or ZDEC) in the manufacture o latex
gloves would significantly reduceany remaining concernsarising from the
potential mutagenic effect d the small residual amountsd this accelerator
present in latex gloves.
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Polycyclic Aromatic Hydrocarbons

24 Polycyclic aromatic hydrocarbons (PAHSs) are a group o highly lipophilic
chemicalsthat are present ubiquitously in theenvironment as pollutants. The PAHs
are compounds with structures made up d two or more fused benzenoid rings.
The principal sourced” PAHsin the atmosphereare the combustiond fossil fuels,
refuse burning and coke ovens; vehicle emissions are also a major source in
developed countries. Humans are exposed to a mixtured PAHsfrom inhalation
d air pollution and ingestion through food and drinking water. Workersin
industries such as aluminium production, coa gasification, coke production and
iron and steel foundingareexposed to higher level soccupationally. Cigarettesmoke
isalso amagjor sourced PAHsfor thoseindividual s who smoke.

25 TheCOM and theCOC wereasked for adviceby DoE and MAFFon eva uation
d theindividual compounds so that priority or representativecompounds could
be identified for monitoring and/or surveillance. DoE's urban air monitoring
programme will monitor 21 members d the class, and the Expert Panel on Air
Quality Standardsisto consider optionsfor regulatory control d thesecompounds.
In a similar fashion MAFF's Working Party on Organic Environmental

Contaminantsin Food is concerned with the presence o 18 PAHSs reported to be
present in food. Many d these PAHs are the same as those monitored in air. The
COM and COC were asked for adviceon the prioritiesfor surveillance within the
group d compounds, based on carcinogenic activity, Conclusions were reached
for 16 out o the 25 PAHSs considered.

26 TheCOM concluded that the PAHs could be grouped into 4 classes:

1 - Clear invivo mutagens.

2 - Compounds with someindication & mutagenic potential.

3 - Compounds with no significant in vivo mutagenic potential.

4 - Compounds on which there were inadequate data and no decision could

be made.

2.7 With regard to category 2, it was felt that in vitro assays using exogenous
metabolic activation systems such as 'S-9' could not be used as definitive
informationin the ranking system for PAHs and that category 2 should be used
when there was some indication o in vivo activity or in vitro activity using cell
mediated activation assays.

28 O the PAHs considered the groupings based on mutagenicity data were as
follows:
1 Benzo(a)pyrene, Dibenz(ah)anthracene, Benzo(a)anthracene

2 Chrysene, Cyclopenta(cd)pyrene, Benzo(b)fluoranthene,
Benzo(ghi)perylene, Benzo(k)fluoranthene, Indenol1, 2, 3-cd]pyrene,
Benzo(b)naphl2, 1-dlthiophene.

3 Pyrene, Benzo(e)pyrene, Anthracene, Phenanthrene, Fluoranthene.

29 Thedata on the remaining 9 PAHsindicated that they fell into category 4. A
further review d these compounds would be undertaken at a future date.
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Hydroquinone and Phenal

210 HSE asked for advice on the interpretation of the mutagenicity data on
hydroquinone and phenol. The principal use for hydroquinone isin the
manufacture of black and white film developers. Other uses included the
manufacture of antioxidants and polymerisation inhibitors; as a chemical
intermediate in the manufacture d pharmaceutical, agrochemicalsand dyes; in
the production d cosmeticsand topical creams; and asalaboratory reagent. Phenol
is mostly used during the manufacture of phenolicresins, but isalso used in the
manufacture d disinfectants, some shampoosand in the preparation of soaps.

211 The following conclusions were agreed:

Hydroguinone

(i) Hydroquinone was an in vivo mutagen in somatic cells, but there was no
convincing evidence for effectsin germ cdls in vivo. Any risk to human
health by ingestion would be likely to be greatly reduced becaused two
protective mechanisms, namely rapid conjugation and detoxification via
the glutathione pathway. Mutagenicity also appeared to be related to
peroxidaseactivity and catalasecould havea protectiverole. Actual systemic
exposure levelswould be very much lower than levels at which positive
results had been achievedin studies in animals.

(i)  The Committee concluded that by the oral route there was potential for a
threshold o activity based on the protective mechanisms outlined at ().
Becaused this, regulatory authorities could adopt a saf ety factor approach.
Thesituation regarding dermal exposurewaslessclear. Toxicokineticstudies
would be needed in skin and if similar protective mechanisms were
demonstrated the same threshold approach would be appropriate. Itis not
possiblewith the presently avail able data to assume a threshold existed for
activity on the respiratory tract following exposure by inhal ation.

(iii) A recent epidemiology study o hydroquinone workers (employed during
1949-1990) was considered. Certain limitations of the study were noted:
small numbers, inadequate description of a major change in operating
procedure during the period of interest and deficienciesin the exposure
measurements; however, theseobservationsdid not detract from theoverall
conclusion that there was no significant increase in cancer incidence in
workers exposed to hydroquinone.

Phenol

(i) Invitro mutagenicitydataon phenol wered poor quality and resultsdifficult
to interpret, but in vivo data showed phenol to be a somatic cell mutagen at
very high dose levels. Data from germ cell studies in vivo were inadequate
to allow any definite conclusionsto be drawn. It was noted that negative
results had been obtained in long term carcinogenicity bioassaysin both
rats and mice.

(i)  Any risk to human health by ingestionwould belikely to begreatly reduced
because d two protective mechanisms, namely rapid conjugation and
detoxificationvia the glutathione pathway. M utagenicity also appeared to
be related to peroxidase activity and catalase could have a protectiverole.
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Actual systemic exposure levels would be very much lower than levels at
which positiveresults had been achieved in studiesin animals.

(iii)  The Committee concluded that by the oral route there was potential for a
threshold o activity based on the protective mechanism outline at (ii).
Becauseof this, regulatory authorities could adopt asafety factor approach.
Thesituation was less clear with regard to dermal exposure. Toxicokinetic
studieswould be needed in skinand if similar protective mechanismswere
demonstrated the same threshold approach would be appropriate. It is not
possible on the presently available data to assume a threshold existed for
activity on the respiratory tract following exposure by inhalation.

Palychlorinated Biphenyls (PCBs)

212 The Committee was asked for advice on the mutagenicity d PCBs by the
COT Secretariat who werereviewingthetoxicityd thesecompounds. Thefollowing
conclusions were reached;

(i) The majority d the available data on the mutagenicity d PCBsrelates to
commercial preparations principally Aroclor 1254 but also Aroclor 1242 and
Kanechlor 500. These products consist d mixtures o a large number o
compounds, and trace amounts d other chemica contaminants, such as
polychlorinated dibenzofurans. Very limited data are available on specific
PCBs.

(i)  Extensivestudies on Aroclor 1254 using the Salmonella assay for gene
mutation in bacteriawere consistently negative. Negative resultswere also
obtained with Aroclor 1221 and 1268. Data from other in vitro tests are too
limited to draw any definite conclusions.

(i) Commercial PCBs (Aroclor 1254,1242 and Kanechlor 500) have been fairly
extensivelyinvestigated for induction of clastogeniceffectsin bone marrow
d rodentsin vivo. Negative results were consi stently obtained. In addition,
negative results were also obtained when Aroclor 1254 was investigated
for DNA adduct formationintheliver by 2 groupsusing the *P-postlabelling
technique. Negativeresults were al so obtained with both Aroclor 1254 and
1242in assaysto detect genotoxic effectsin germ cellsusing both cytogenetic
analysisand the dominant lethal assay.

(iv) Commercial PCBs do not have mutagenic effects in the Salmonella assay
nor wasthereany evidenced genotoxicity in vivoin studiesin bone marrow,
liver or male gonads. They can be regarded as essentially 'non-genotoxic'
and any carcinogenesisin animal studiesis likely to be produced by 'non-
genotoxic' mechanisms.

(v)  Vay little mutagenicity data are available on specific congeners. There is
l[imited evidence that 3, 4, 3', 4'-tetrachlorobiphenyl and mixtures of
3, 4, 3', 4-tetrachlorobiphenyl and 2 5, 2, 5'-tetrachlorobiphenyl, but not
the pure form o 2 5, 2', 5'-tetrachlorobiphenyl, have clastogenic potential
in an in vifroassay using human lymphocytes. There are, however, no
adequatein vivo data on specific congenersand the absence d activity with
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the commercia PCBsin thisregard would suggest that these congenersdo
not have significant mutagenic potential.

(vi)  The commercial PCBs (Aroclor 1254 and Kaneclor 500) have been
investigated by several groupsfor promoting effectsin 2 stagein uiuomodels
of chemically induced hepatocarcinogenesisin rats. In al casesevidenced
promoting activity was obtained. There is also evidence in animals that
PCBs act as complete carcinogens.

Trihalomethanesin Drinking Water

Chloroform, Bromodichloromethane [BDCM],
Chlor odibromomethane [DBCM] and Bromoform

213 The Committee was asked to consider these four trihalomethanes by the
Department d the Environment'sDrinking Water | nspectorate. These compounds
arisein drinking water largely as theresult of disinfection, although they may also
occur individually as theresult d contamination. The following conclusions were
reached;

Chloroform

(i) Chloroform had been extensively investigated for its mutagenic potential
inuitro. Essentially negativeresultswere obtained in standard testsfor point
mutation in bacteria, and in limited tests for chromosome aberrationsin
mammalian cdlls. Equivocal results were obtained in a recent poor quality
mouse lymphoma assay, but all earlier studies for gene mutation in
mammalian cells gave negativeresults. The weight o evidencefromthein
uitro data was negative.

(i) Conflicting results had been reported in uiuo. Positive results had been
claimed in assaysfor clastogenicity (metaphase analysis) in rats and SCE
induction in miceand also for alow level & DNA binding in theliver and
kidney d rats. However, the Committee had strong reservationsabout the
quality o these studiesand the resultsreported. In contrast, negativeresults
had been obtained in four good quality micronucleus testsin mice, in a
DNA binding study in the mouseand in in uiuo liver UDS studiesin rats
and mice. In conclusion, theCommitteeagreed that therewas no convincing
evidence that chloroform was genotoxic.

Brornodichloromethane

() Bromodichloromethane has shown some mutagenic activity when
investigated in the Salmonella assay under conditions which minimised
vapour loss. Positiveresultswere obtained with TA100 in the presenceand
absenced S9. Negativeresultswere obtained in plate incorporation assays
in Salmonella where no attempt had been made to prevent vapour loss.
Positive results were also obtained in the mouse lymphoma assay in the
presenced S-9and in ametaphase analysisfor clastogenicity using Chinese
hamster lung cells. These in uitro data indicate that bromodichloromethane
has mutagenic potential.
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(ii) Negativeresultswere obtained in a bone marrow micronucleustest using a
comprehensive protocol and the intraperitoneal route. No conclusionscan
bedrawnfromareported result in abone marrow metaphaseanalysisstudy
due to the questionable nature d the data available. In addition, the very
small increase in SCES seen in a separate bone marrow study was not
significant. The bone marrow data were therefore considered essentially
negative.

(iii)  However, results are needed from an assay using a second tissue in vivo
before the mutagenic potential seen in vitro can be discounted; an in vivo
liver UDS assay was recommended. Until such data are availableit would
be prudent to assume that this compound isa potential in vivo mutagen.

Chlorodibromomethane

(i) Chlorodibromomethane has shown some mutagenic activity when
investigated in the Salmonella assay under conditions which minimised
vapour loss. Positiveresults were obtained with TA100 in the presence and
absenced S9 and with TA98in the presenced S-9. Negative resultswere
obtained in plateincorporation assaysin Salmonellawhere no attempt had
been made to prevent vapour loss. Positiveresults were also obtained in a
metaphase analysisfor clastogenicity in Chinese hamster lung cells. These
in vitro data indicate that chlorodibromomethane has mutagenic potential.

(ii)  Negativeresultswere obtained in abone marrow micronucleus test usinga
comprehensive protocol and the intraperitoneal route. No conclusionscan
be drawn from areported positivestudy due to the questionable nature o
the data available. The very small increase in SCEs seen in a separate bone
marrow study was not significant. The bone marrow data were therefore
considered essentially negative.

(iif)  However, results are needed from an assay using a second tissue in vivo
before the mutagenic potential seen in vitro can be discounted; an in vivo
liver UDS assay was recommended. Until such data are availableit would
be prudent to assume that this compound is a potential in vivo mutagen.

Bromoform

(i) Bromoform has been shown to induce gene mutation in SalmonellaTA98
in the presence d S9 and in TA100 in the absence S99 when using a
system that prevented loss o vapour. Negative results were obtained in
plate incorporation assays in Salmonella where no attempt had been made
to prevent vapour loss. Equivocal results were obtained in the mouse
lymphoma assay and in a metaphase analysis for chromosome damage in
Chinese lung cdls in the presence & S9. The in vitro data indicate that
bromoform has mutagenic potential.

(iiy  Bromoform has been subjected to a number o in vivo assays to investigate
clastogenicity in bone marrow. Negative results were obtained in a
micronucleus test using a comprehensive protocol and the intraperitoneal
route. A dlight increase in micronuclei was seen in an oral micronucleus
study at the top dose used, and this study was regarded as equivocal. There
isonereport d apositivemetaphase analysisbut thesedata are questionable.
No conclusionscan be drawn from the very small increasein SCEs seen in
another study using the oral route.
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(iii)  Inlight of the equivocal nature of the in vivo bone marrow clastogenicity
studies, it isrecommendedthat bromoformbestudied for further clastogenic
activity in a micronucleus assay in the bone marrow. If this is negative,
results from a second tissue would be needed to provide adequate
reassurance that bromoform does not have in vivo activity. An in vivo liver
UDS assay was considered appropriate. Until such data are available it
would be prudent to assume that this compound is a potential in vivo
mutagen.

Sucralose

214 1n1989 the company manufacturing this proposed new sweetener had been
asked for further data on the potentialin vitromutagenicityd itshydrolysisproduct.
The COM advised, in 1993, that an in vitroliver UDS assay should be undertaken
in thefirst instance. The study reports were considered by the COM during 1994
who concluded that anegativeresult had been obtained and agreed that no further
work was required.

Acetyl Tributyl Citrate (ATBC)

215 ATBC is used as a plasticiser in polyvinylidene chloride cling films, and
wasconsidered by theCOM in Junel989when further data wererequested, namely
arepeat invitrometaphase study usingeither rat or human lymphocytesconducted
to an adequate protocol with the resultsconfirmed in an independent experiment;
in addition, an in vitro study to investigate gene mutation in mammalian cellshad
been requested in view o the widespread exposure to relatively low levelsd the
compound. The COM considered reports d the further studies requested which
had been submitted by a consortium d manufacturers.

216 The Committee agreed' that following conclusions:

(i) ATBC has given negative resultsin studies to investigate gene mutation in
Salmonella and negative results were also obtained when the clastogenic
potential d ATBC was investigated by metaphase analysisin rat peripheral
lymphocytes. In addition, the compound does not have chemical structural
alerts.

(i) A study to investigate gene mutation in mammealian cdls using the CHO/
HGPRT assay could not be evaluated due to the inadequate protocol used
(relatively small number o cdls, large variation in spontaneous mutation
frequency and inconsistencies in cytotoxicity data [apparently 100%
cytotoxicity at several concentrations]).No conclusionscould bedrawn from
the negative data reported and the Committee thus recommended that a
further gene mutation assay in mammalian cells conducted to an adequate
protocol (preferably a mouse lymphoma assay) should be undertaken.
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Furocoumarinsin the Diet

217 TheCOM was asked to advise on the mutagenic risk arising from thelevels
o 8-methoxypsoralen (8-MOP), 5-methoxypsoralen (5-MOP)and psoralenin food
which are naturally occurring constituents o several plant speciesincluding a
number of food plants (eg parsnip, celery citrus fruits and peas). The Committee
was aware that MAFF were currently in the process o collating the results o
surveillancedata on furocoumarinsfor afuture Food SurveillancePaper. The COM
was also asked to consider whether the review should be limited to these 3 linear
bifunctional psoralensor whether data on angular monofunctional furocoumarins
(eg angelicin) and other linear furocoumarins present in food should also be
reviewed.

218 The Committee was aware that there were extensive data available on the
photomutagenicity d 8-MOP as this compound has been widely used in PUVA
therapy for psoriasis. The following conclusionswere agreed.

(i) The mechanism o the photomutagenicity o the bifunctional psoralen 8-
MOP plus UVA is well established. For practical purposes 5--MOP and
psoralen can be regarded as having similar activity. The monofunctional
angelicin is a significantly less potent photomutagen (by an order o
magnitude).

(i) Inview o the very weak mutagenic potential & 8-MOP, and related
compounds, in theabsenced WA , thelow levelsdf exposure arising from
the diet (afew pg8-MOP/mg total furocoumarin) are unlikely to be d
concern with regard to systemic mutagenic effects.

¢ii)  The possibility o a local photomutagenic effect on the skin due to a
combinationd the psoralen plusW A exposure cannot be totally excluded
but blood levelsarisingfromdietary intakesarelikely to bevery low; around
an order d magnitude below those resulting from PUVA treatment.
Exposureto W A from natural sunlight is also considerably less. Any risk
isthuslikely to be very small.

Tet Methods

219 The Committeecontinued to provide advice on test methods particularly in
the context d the international guidelines developed by the OECD which are
currently being updated. Advicewas provided prior toan OECD nominated expert
meeting held in Rome in September 1994 to finalise the updating d 7 existing
guidelines and to consider 2 new guidelines. In particular the Committee
recommended the acceptanced the peripheral blood inicronucleustest in miceas
an acceptable aternative to the bone marrow assay and agreed that a combined
guideline covering both approaches could beaccepted. Advicewas also provided
for input into discussions by the Genotoxicity Working Party d the International
Conference on Harmonisation o the Technical Requirements for Registration of
Pharmaceuticalsfor Human Use (ICH).

220 Inaddition, considerationwasgiven toanumber d areasrelating to specific
test method development. These are considered in the following sections;
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Cdl Trandormation Assays

221 The COM reviewed the use of cdl transformation assays using cultures
prepared from rodents in eval uating the potential genotoxicity o chemicals. The
Committeefocusedits review on the Syrian Hamster embryoassay and the Syrian
Hamster Dermal assay (SHD) but also considered mechanistic studies on
transformation in SHD cells. The COM agreed that transformation assays using
Syrian Hamster cells were not yet ready for routine use, but warranted further
work on both validation and understanding d the underlying mechanisms. It was
noted that there were many problemswith the murine assayswith regard to their
use in general screening and it was agreed that further work on the murine cell
transformation assays was not a priority at the present time.

In Vitro Micronucleus Tet

222 Aninvitro micronucleustest, if adequately validated as a general screening
test, would have significant advantagesin costs compared to metaphaseanalysis.
The COM considered the progressin the development d thein vitro micronucleus
test. The Committee concluded that the in vitro micronucleus assay should be
validated as an alternative in vitro assay for screening for potential clastogenicity
by an inter-laboratory collaborativestudy, and agreed that more data were needed
before the additional value d this assay in screening chemicals for aneugenic
potential could be fully assessed.

Presentation on Dominant Lethal Assay

223 Professor Ashby gave a brief presentation on the rodent dominant lethal
assay, drawing attention to a draft paper for publication on the topic. He outlined
the basisd the assay, and discussed some d the parameters and problems that
might obscurethe assay endpoint. He concluded that there was a need to present
data from dominant lethal studiesin alogica manner and proposed a graphical
presentation of total implants/female, number o post implantation losses, and
percentaged pregnant females (dataanalysed on aweekly basis). The possibility
d fase positives due to toxic rather than genotoxic effects should be recognised,
di-2-ethylhexyl phthalate being noted as an example where positive results were
associated with a marked reduction in the number of pregnant femaes.

Topics Still Under Condderation

224  Thefollowingtopicswhich werediscussed by the COM at meetings, held in
1994, are under review;

Ethanol, acetaldehydeand acoholic beverages
Phenol and hydroquinone
Polycyclic aromatic hydrocarbons
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Preface

The COC evaluateschemicals for human carcinogenic potentia at the request of
the Department of Health and other Government Departments. Thisyears work
amply demonstrates the wide range d topics which the Committee can be asked
to consider. The Department o the Environment (DoE) requested advice on
guidelinevaluesfor arsenic, four individual trihalomethanes,and benzo(a)pyrene
in drinking water and on the potential carcinogenicrisk o fluoranthenein water.
TheCommitteewasalso asked to undertakefurther reviewsd polyurethanecoated
breast implants by the Medical DevicesDirectorate(MDD) and certain Man Made
Minera Fibres (MMMFs) by-the Health and Safety Executive (HSE). Regarding
chemicals in food, the Committee assessed the carcinogenicity data on
polychlorinated biphenylsat the request d the COT, gave advice to MAFF on the
carcinogenic risk o certain naturally occurring furocoumarins in the diet, and
considered a.toxic equivalency approach to mixtures of polycyclic aromatic
hydrocarbonsinfood. Inaddition toitswork on specificsubstances, the Committee
was also asked for advicefrom the Ethnic MinoritiesSection of the Department of
Healths Health Promotion section on whether the chewingd betel nut and areca
products without tobacco was a carcinogenicrisk.

On a more general issue, the Committee agreed a schemefor the prioritisation o
carcinogenic chemicals. Theschemeisintended toaid MAFFand DH in prioritising
action on putative carcinogenic chemicalsin food. Future work will involve testing
the appropriatenessd the prioritisation scheme by considering known chemical
carcinogens.

RICHARD CARTER
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Arsenicin Drinking water

31 The Department d the Environment asked the COC for its opinion on the
revised guideline value d 10 pg/1 reported in the second edition o the WHO
guidelineson drinking water quality published at theend of 1993. The COC views
would assist the Drinking Water Inspectorate'sreview d domestic regulationsand
negotiationswithin the European Commission.

3.2 The Committee concluded that:

Q) Inorganic arsenic compounds have clastogenic potential and are human
carcinogens. It is prudent, in the absence o further data, to assume that
they aregenotoxiccarcinogensand that thereisno thresholdfor such effects.

(ii) Levelsd arsenicindrinking water should belowered asfar asisreasonably
practicable. The proposedreductiond theregulatory limitin drinking water
from 50 pg/litre to 10 pg/litre was welcomed.

Trihalomethanesin Drinking Wate

Chloroform, Bromodichloromethane [BDCM],
Chlorodibromomethane [DBCM] and Bromoform

3.3 The Committee was asked to consider this group d trihalomethaneshy the
Department d the Environment'sDrinking Water | nspectorate. The COC wasalso
asked whether the four compounds could be considered as a single group. The
mutagenicityd thesetrihalomethaneswas considered by the COM (seeparagraph
2.13). The COC came to the following conclusions.

(i) It is unlikely that adequate epidemiological data will become available in
the near future for the evaluation o these compounds in drinking water
and thus risk assessmentswill have to be based on animal studies.

(ii) In considering concentrations o trihalomethanes in drinking water, it is
appropriate to proceed asif each individual ‘compound carried a potential
carcinogenichazard. Their pattern o tumour inductionin animal bioassays,
mechanism d carcinogenicaction and level o potency are not sufficiently
similar to justify considerationas a single group.

(iii)  Thesecompoundsarisein drinking water largely asaresult o disinfection,
although they may also occur individually as the result d contamination.
In public water supplies in England and Wales, the total concentration o
the four trihalomethanes rarely exceeds 100 microgrammes per litre (100
pg/1). Thusfor a @ kg individual, daily ingestion d each trihalomethane
would normally be considerably lower than 3 microgrammesper kilogram
body weight (3pg/kg bw).

Chloroform

(iv) Chloroform induced renal adenomas and carcinomas in rats and mice.
Administration of 38 mg/kg bw/day or more via the drinking water for
104 weeks produced a dose related increasein renal tumours in male but
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not female rats; both genotoxicand non-genotoxic mechanisms have been
demonstrated for renal tumours occurring exclusively in male rats due to
other chemicals. Thelowest reported carcinogenic dosein micewas@) mg/
kg bw/day in an experiment where mae mice were given oral doses of
chloroform by gavage, 6 days per week for 80 weeks. The reported increase
in hepatocellular adenomas and carcinomas noted in carcinogenicity
bioassays where chloroform was given by gavage in corn oils is
uninterpretable, with respect to assessing human hazard, due to the
pronounced liver toxicity. Thereis no convincing evidenced genotoxicity,
and thus chloroform should be regarded as a non-genotoxic animal
carcinogen.

BDCM

(v) ~ BDCM induced renal adenomas and carcinomasin ratsand miceand there
is some evidencefor induction d adenomas and carcinomasd the large
intestinein rats. The lowest reported dose that gave rise to a carcinogenic
effect in rats was 100 mg/kg bw/day in male and female rats given oral
doses & BDCM by gavage, 5 days per week for 102 weeks. The lowest
reported carcinogenicdosein micewas50 mg/kg bw/day in an experiment
where the animals were given oral dosesd BDCM by gavage, 5 days per
week for 102 weeks. BDCM was mutagenic in vitro but was negativein an
in vivo bone marrow micronucleusassay. Resultsare needed froman in vivo
assay using a second tissue in order to complete the evaluation d the
mutagenicity & BDCM. It is prudent, at the present time, to assume that
BDCM is a potential in vivo mutagen and hence provisionally a genotoxic
carcinogen.

DBCM

(vi) DBCM induced asmall increaseintheincidenced hepatocellularadenomas
and carcinomasin maleand female miceafter gavageadministration o 100
mg/kg bw/day, 5 days per week for 104-105 weeks. This result is
uninterpretable, with respect to assessing human hazard, due to the
pronounced liver toxicity resulting from the administration o DBCM by
gavagein corn oil. There was no evidenced carcinogenicity in rats given
DBCM by gavage (at up to 80 mg/kg bw/day, 5 days per week for 102
weeks) or in mice given DBCM via thedrinking water (at up to 400 mg/
litre for 102 weeks). DBCM was mutagenicin vitro but was negativeinanin
vivo bone marrow micronucleus assay. Results are needed from an in vivo
assay using a second tissue in order to complete the evaluation o the
mutagenicity  DBCM. It is prudent, at the present time, to assume that
DBCM is a potential in vivo mutagen and hence provisionally a genotoxic
carcinogen.

Bromoform

(vii) Bromoforminduced adenomas and carcinomasd thelargeintestineinmale
and femalerats dosed by cornoil gavageat 200 mg/kg bw/day, 5 days per

ke week for 105 weeks. There are no published studies of bromoform
2 administered in the drinking water which could be used to clarify the

significanced this result. Bromoform was mutagenic in vitro and gave an
equivocal responsein an in vivo bone marrow micronucleus assay. Results

Committee on Carcinogenicity Chemicalsin Food, Consumer Productsand the Environment 33




arerequired from afurther bone marrow assay and, if thisisnegative, from
an in vivo assay using asecond tissuein order to compl ete the eval uation of
the mutagenicity o bromoform. It is prudent, at the present time, to assume
that bromoform is a potential in vivo mutagen and hence provisionally a
genotoxic carcinogen.

(viii) Levelsd BDCM, DBCM and Bromoformin drinking water should be kept
as low as is compatiblewith adequate disinfectiond drinking water.

34 The Committee agreed that these conclusionsshould be reviewed when the
resultsfrom additional studies requested by the COM are available.

Polycyclic Aromatic Hydrocarbons (PAHS)

Carcinogenicity Evaluation and Use of Toxic Equivalency
Factorsto Assess Mixtures

3.5 The PAHSs had been previously considered by the COM and had been
classified, into four broad groups: clear in vivo mutagens, compounds with some
mutagenic potential, compounds with no significant in vivo mutagenic potential,
and compounds on which there were inadequate data and no decision could be
made (seeparagraph 2.4-2.9 above). The COC was asked to prioritisethe 25 PAHs
previously considered by the COM. The COC considered comparative
carcinogenicity studies on groups d PAHSs, and developed a classification using
an approach based on toxic equivalency factors (TEF). MAFF had approached the
DH foran opinion on thesuitability d TEFs andonthesized thefactorssuggested.

36 It wasconcluded that the use o TEFs, despite a number o limitations, were
appropriate for ranking the carcinogenic potential & PAHs and interpreting the
resultsd monitoring surveys of these compoundsin food. The Committee agreed
a prioritisationfor 16 out d the 25 PAHSs (seebelow). The remaining PAHswould

be considered at a future date.
Concern Compound
(TEF)

High (1.0) Dibenz(a, h)anthracene, benz(a)pyrene

Medium (0.1) Benz(a)anthracene, benzo(b)fluoranthene, benzo(k)luoranthene,
indeno(1,2,3-cdlpyrene, benzo(ghi)perylene, chrysene,
cyclopenta(cd)pyrene, anthanthrene, benzo(b)naphl[2,1-d]
thiophene.

Low (0.001) Fuoranthene, pyrene, phenanthrene, anthracene, benz(e)pyrene

Fluoranthenein drinking water

3.7 Fluoranthene, was also considered individually. The Department o the
Environment had asked for specificadviceon thiscompound whichwasthebiggest
single PAH contaminant in drinking water.
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3.8 Thefollowing conclusions were reached:

(i) Fluoranthene showed mutagenic activity in vitro with exogenous metabolic
activation and formed low levelsd DNA adducts in Vivo in various tissues
in therat. Fluoranthene had not been adequately tested forin vivo mutagenic
activity, and should therefore be regarded for the moment as a potential in
Vivo mutagen.

(ii)  The available data were inadequate for a definite conclusion to be drawn
on the carcinogenicity o fluoranthene. Data from skin-painting
carcinogenicity studiesin micewere negative, although the numbers tested
were small. A positive result was obtained in a short term lung tumour
assay in neonatal mice, but the predictivevalue d thistest is questionable.
Inview d thechemical structured fluorantheneand itsmutagenic potential,
it would be prudent to assume that fluoranthene hascarcinogenicpotential.

(iti)  The Committee recommended that in vivo mutagenicity studies such as a
bone marrow assay for chromosomedamage and a liver UDS assay, should
be performed using oral administration. If thesetests gave negative results
fluoranthene, could beregarded ashaving no significant genctoxic potential
in vivo and hencewould not be regarded as a genotoxic carcinogen.

39 It wasagreed that the Committee would reconsider thelevelsd fluoranthene
in drinking water when the additional in vivo data were available.

Quantitativerisk assessments o benz(a)pyrene in drinking
water

3.10 Particular consideration d the maximum admissible concentration (MAC)
d benzo(a)pyrene [BaPlindrinking water in the UK wasrequested by theDrinking
Water Inspectorate. At present, the prescribed concentration d BaP in drinking
water in the UK under the Water Supply (Water Quality) Regulations1989is10 ng
{0.01 ng)/litre asan annual average. Thisstandard was based on the WHO (1984)
guideline value for drinking water o 0.01 pg/litre for BaP. In 1993 the WHO had
set a new higher guideline value o 0.7 ng/litre: this was based on a different
mathemati cal model, but used the sameinadequateexperimental data, astheearlier
value. The mgjor reason for the increasein the guideline value was that the new
WHO estimate made no correction for thedifferencein body surfacearea between
mice and humans.

311 The Committee agreed the following conclusions:

(i) Benzo(a)pyrene is a potent genotoxic animal carcinogen and should be
assumed to be a human carcinogen.

(i)  Varyingestimatesd the carcinogenic risk associated with exposures to BaP,
based on differingdata setsand using differing assumptions, demonstrate.
the problemsd mathematical modelling d such risksand theinadvisability
d relying exclusively on such estimatesfor the setting o regulatory limits.

(iiiy  SinceBaPisagenotoxiccarcinogen and levelsin UK drinking water conform
to the present regulatory limit of 0.01 pg/litre as an annual average, levels
should not be allowed to rise (ie the regulatory limit should not be raised)
and efforts should be made to decrease concentrations wherever possible.
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Polyurethane Coated Breast | mplants

312 The Committee had previously considered this topic in 1991 when studies
from the USA became available which suggested that polyurethane
(polyesterurethane) used in the manufacture of breast implants had the potential
todegradein vitro to form the probablecarcinogen 2, 4-toluenediamine (2,4-TDA).
At that time, the COC had concluded that:

(i) 2, 4-TDA should be regarded as a probable genotoxic carcinogen.

(ii)  Therewasevidencethat small ainountsof 2, 4-TDA could be released from
polyurethane foam in vitro.

(iii)  Therewasindirect evidencethat implanted polyurethane foam brokedown
in vivo in rats, but the identity o the breakdown products had not been
established and their possible effects on local tissues were not known.

(iv)  There was no information on the breakdown o implanted polyurethane
foamin human tissues.

(v)  Therewerenodataon the possiblerdleased harmful substancesother than
2, 4-TDA fromimplanted polyurethane foam either in vitro or in vivo.

(vi)  Therewasnodirect evidencethat 2, 4-TDA was released from polyurethane-
coated breast implants in vivo in women. If it were released, a carcinogenic
risk could not be excluded but it was not possibleto estimate thesized any
such risk.

3.13 The Committee considered new information on the degradation and the
pharmacokineticsd polyurethanefoam in vivo.

3.14 The following conclusions were agreed:

(i) The Committee's advice remained that 2, 4-toluenediamine (2, 4-TDA)
should be regarded as a probabl e genotoxi ¢ carcinogen when administered
oraly.

(i)  Direct evidence had showed that small amounts d 2, 4-TDA (estimated at
less than 100 pg per day) were released in vivo from polyurethane coated
breast implantsinwomen. Since2, 4-TDA can be metabolishedto agenotoxic
metabolite, this release might represent a potential carcinogenic hazard. The
effects might occur locally around the implant, or elsewhere in the body,
following absorption into the systemic circulation. It was not possible to
estimate the sized the potential risk from this exposure.

(iti)  Information on the breakdown o implanted polyurethane foam in human
tissues suggested that breakdown occurred over a period d severa years.

Betel Quid, Pan Masala and Areca Nut Chewing

3.15 The Committee was asked for advice from the Ethnic Minorities Section d
the DH Health Promotion section on whether the chewing o betel nut and areca
products without tobacco was a carcinogenic risk.
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3.16 The Committee reached the following conclusions:

(i) There was evidence d mutagenic and carcinogenic activity o Areca nut
extracts and derived compounds in experimental systems. In particular,
the potent carcinogenic activity o the areca-derived nitrosamine, 3-
(methylnitrosoamino) - propionitrile (MNPN) had been confirmed, and
methyl and cyanoethyl adducts had been detected in the DNA o the target
tissuesin which tumours developed. There wasevidencethat endogenous
nitrosationd areca nut alkaloids can occur in animals and humans; and
arecanut derived nitrosoamines,including MNPN, have been detected in
the salivad betd quid chewers.

(i)  Therewerevery limited data from epidemiological studies on the effect o
betel or areca nut products without tobacco, which did not allow any
conclusion to be drawn. There was, however, sufficient epidemiol ogical
evidence d alink between the chewing o betel quid containing tobacco
and cancer in humans.

(iii)  The Committee concluded that the use d these products without tobacco
was possibly carcinogenic in humans.

Polychlorinated Biphenyls (PCBS)

3.17 TheCommitteewas asked to review the carcinogenicityd PCBsby theCOT
who were reviewing the toxicology o these chemicas. The COM had previously
considered the mutagenicity o these compounds, and concluded that PCBs were
not genotoxic (seeparagraph 2.12). The Committeeconsidered that therewassome
evidencethat PCBsacted astumour promotersby avariety & mechanisms, possibly
involving theAh receptoror by stimulatingcdl proliferationand enzymeinduction.
Little information was available on specific PCB congeners. The following
conclusionswere agreed:

(1) Polychlorinated biphenyls (PCBs) are manufactured by the progressive
chlorinationd biphenyl, such that all commercia productsarea mixtured
several different congeners. Almost all commercial PCB mixtures contain
small quantitiesd polychlorinated dibenzofurans. All the epidemiological
data and carcinogenicity tests considered by the Committee were based on
commercia mixtures, so it was not possible to draw conclusions on any
individual congeners. PCBs have very long hdf lives within the human

body.

(i)  Commercial PCBsdid not have mutagenic effectsin the Sdlmonella assay,
nor was thereany evidenced in vivo genotoxicityin bone marrow, liver or
testes. They could be regarded as essentially non-genotoxic and any
carcinogeniceffectsin animal swerelikely to be produced by non-genotoxic,
but at present ill-defined, mechanisms.

(iii)  Anumber of commercial PCBs have been shown to be carcinogenicin rats;
Aroclor 1254 and 1260 and Clophen 60 induce hepatocellular carcinomeas.
Limited studiesin miceindicated that Aroclor 1254 and Kanechlor 400 and
500 induce liver tumoursin this species.
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(iv)  There were few data available on the carcinogenicity d PCBsin humans.
Investigations on patients who consumed PCB-contaminated rice oil
suggested that there was an increased incidenced liver cancer. Mortality
studies in workers exposed to PCBs at capacitor manufacturing plantsin
the USA also suggested an increasein mortality from liver cancer. A report
from a manufacturing sitein Italy was uninterpretable becaused the use o
unrepresentative controls and lack of exposure data. In al the available
studies the numbers involved were small and the results very difficult to
interpret. Becaused theseinadequaci esit wasnot possibleto reachadefinite
conclusion from the epidemiological data.

(v) Commercial PCBs(Aroclor 1254 and Kanechlor 500) have been investigated
by several groups for promoting effectsin 2 stage in vivo models o
chemicallyinduced hepatocarcinogenesis; in all casesevidenced promoter
activity was obtained.

(vi) It would be prudent to assume that all PCB congenersare potential human
carcinogens.

Man Made Mineral Fibres(MMMFES: Glass Fibres, Rock
and Slag Wooal, but not Refractory Ceramic Fibres)

3.18 Man Made Mineral Fibres is a generic term denoting fibrous organic
substances made primarily from rock, clay, slag or glass. These fibres can be
classifiedinto 3 general groups d glassfibres (glasswool and glassfilament), rock
wool or slag wool, and refractory ceramic fibres (RCFs). It is the first two types
that are widely used in industrial and domestic insulation, with RCFs only being
used for more speciaised industrial purposes. The Committee provided adviceto
HSE and DoE on the MMMFs used in domesticinsulation (ie glassfibres, rock and
dag wool - but not RCFs) in 1986. The European Union was now considering the
classificationd MMMFs on thebasisd their potential carcinogenicity (under the
Dangerous Substances Directive 67/548 /EEC) and HSE requested advice from
the COC specificaly on the classification question. The IARC published a review
d MMMFsin 1988, which had reached broadly the same conclusionsastheearlier
COC consideration. Since then there have been little new epidemiology but there
have been some new information from well conducted inhalation bioassaysin
rats using the respirablefraction from commercial fibres as the test material.

319 The Committee reached the following conclusions:

(i) TheCommittee noted that occupational exposureto rock/slag wool or glass
wool in the early technological phase d the use d these materials showed
alink with an increase in lung cancer although other confounding factors
may have been present. There was no evidence o a risk o lung cancer
associated with occupational exposure to rock/slag wool under modern
working conditions, but the data areinadequate to reach afirm conclusion.
Thereare no recent epidemiological data and, in view d the possibility d
long-term effects d such exposures, there should be continued monitoring
(includingfor mesothelioma)d workersexposed under modern conditions.
The Committee understood that further epidemiological data would be
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available from the European multisite study during 1995. The results will
be considered by the COC.

(i)  Some doubts still remain and thusit would be prudent to act on the basis
that sufficient exposure to any form @ MMMFsin the production d user
industries may increase the risk d lung cancer among the workforce. The
informationisinsufficient toindicate a particular level d exposureto these
fibres at which no adverse affects would be apparent. Current evidence
confirms the appropriateness d the present limits for exposure.

(iii)  Wdl conducted inhalation studies exposing rats to high levelsd respirable
rock and dag wool and glass fibres for two years showed no increasein
lung tumours.

(;v) TheMMMFs considered in thisreview (ie rock/slag wool and glass wool)
should not beclassified for carcinogenicity under thecriterialaid out in the
Dangerous Substances Directive (67/548 /EEQC), in view o the negative
resultsin inhalation studies in animals.

Furocoumarinsin the Diet

320 Furocoumarinsare naturally occurring constituentsd several plant species
including food plants. They occur particularly in the Umbelliferae(e.g. parsnip,
cdery, parsley and coriander) but also in the Rutaceae (e.g. citrus fruits) and the
Legumionosae (e.g. peas, beans, peanuts). The most commonly detected linear
furocoumarins are 8-methoxypsoralen (8-MOF, xanthotoxin), 5-methoxypsoralen
(5-MOP, bergapten) and psoralen itself.

321 The Committeewas asked to advise on the carcinogenic risk posed by the
concentrationsd 8MOP,5-MOPand psoralenin certain foods to be reported in a
forthcoming MAFF Food Surveillance Paper and to confirm whether there was a
lower carcinogenicrisk from angular furocoumarins such as angelicin in food.
Theadviceappliestooral rather than skin exposureand totheusual concentrations
d furocoumarinsin thedieti.e. derived from normal vegetablesand fruit. However,
higher concentrationshave been reported after extremefungal contamination.

322 The Committeenoted that many of the studies on 8-MOP weredesigned to
assess the risk d PUVA therapy, used in the treatment o psoriasisand other skin
diseases. Treatment consists o an oral dose d a psoralen (usually 8-MOP) o
0.5 - 0.6 mg/kg bw (around 40 mg) followed, 2 hours later, by UVA exposure at
0.5- 11 J/ecm? accordingto skin typeor minimum erythemicdose. For comparison,
dietary intakes are 0.02 mg/kg bw (1.4 mg) at most and daily UVA exposure is
around 1 J/Jcm?in thesummer in the north d the UK.

3.23 The Committee came to the following conclusions:

(i) PUVA therapy (8-MOPwith UVA) clearly causesand increasein squnmous
cell carcinomas d the skin in humans. The evidence for an increased
incidenced other cancers with PUVA therapy is unconvincing.

(ii)  Assessingthe carcinogenicrisk from thelevelsd furocoumarinsin the diet
ismoredifficult. Thereare no adequate epidemiol ogical studiesd exposure
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to furocoumarins other than by PUVA therapy; most studies have only
examined 8-MOP and most pharmacokinetic data are based on patients
with psoriasis rather than healthy volunteers.

(iii)  The mutagenicity of the furocoumarins has been considered by the COM
who concluded that 8-MOP plus UVA was photomutagenic. Psoralen and
5-MOP plus UVA could be regarded as having similar activity but angelicin
was a significantly less potent photomutagen. In the absence o UVA, 8-
MOP and related compounds had very weak mutagenic potential. The risk
d aloca photomutageniceffect at dietary exposureswas considered to be
very small.

(iv) Thereare few adequate data on the carcinogenicity d furocoumarinsafter
oral exposurein animals. In one carcinogenicity study in rats, which used
high doses (37.5and 75 mg/kg bodyweight) & 8-MOP by gavagein corn
ail, an increased incidenced neoplasmswas seen only in males. Therewas
a significant increase in malignant tumours in males at only one site (the
Zymbal gland), and this increase was not dose-related. There was a non-
significant increase in rena adenocarcinomasand significantly increased
incidences of renal adenomas, subcutaneous fibromas and alveolar/
bronchiolar adenomas. Thus, for 8-MOP without UVA, there is limited
evidence for weak carcinogenic potential in male rats but it is difficult to
base any conclusionswith regard to human risk on these results.

(v)  Although there are no oral carcinogenicity studies using 5MOP, psoralen
or angelicin, there are topica application studies comparing these three
furocoumarinswith 8MOP. With UVA, 5-MOPand psoralen are similar to
8-MOP in terms o induction of skin tumours in animals after topical
application but theincidenced skin tumours with angelicin and UVA was
only two-thirdsd the incidencewith the other furocoumarins. Noned the
furocoumarinsproduced skin tumours by topical applicationwithout UVA.

(vi)  Thecarcinogenicrisk resultingfrom consumption d linear furocoumarins
in food and exposure to UVA in sunlight is likely to be minimal for the
following reasons.

- extremedietary intakesd linear furocoumarinsare estimated to be
25 fold lower than the doses used in PUVA therapy.

high and variable blood concentrationsd 8-MOP (0 to 600 ng/ml)
are present followingoral dosesd 8-MOP given astabletsas part o
PUVA therapy, which employs doses which saturate first-pass
metabolism. In contrast, linear furocoumarinswere not found at a
detection limit d 2 - 4 ng/ml in the blood d a small number o
volunteers(14) consuminglargeamounts o celery (300- 700g). This
difference between PUVA therapy and dietary intake is considered
to arisefrom differencesin the dose given and the rate and extent of
absorption from adrug formulation and from afood matrix. Thus,
blood concentrations o linear furocoumarinsafter eating celery are
likely to beat least 75 fold lower than average blood concentrations
during FUVA therapy.

- theintensity o UVA lamps used in PUVA therapy is approximately
twice that o summer sunlight.
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- thetotal area d the skin exposed to UVA is greater during PUVA
therapy than during typical sun exposure.

- PUVA therapy isdesigned to ensure maximum 8-MOP levelsin the
skin at the same time as maximum UVA exposure. This will not
necessarily occur with food consumption and sunlight exposure.

(vii) Insummary, any carcinogenicor photocarcinogenicrisk arising from linear
furocoumarinsin the diet is likely to be very small.

A Scheme for the Prioritisation of Carcinogenic Chemicals

3.24 The scheme was intended to aid MAFF and DH in prioritising action on
putative carcinogenicchemicasinfood. TheCOC had assessed polycyclicaromatic
hydrocarbons{PAHSs) using a draft scheme as model compounds. The Committee
considered that threeareas should bedevel oped further; improvement in assessing
population exposure, indication o potency, and how to address important
information gaps. A paper dealing with these issues was considered.

3.25 Members concluded that:

(i) They would be content to operate the prioritisation schemein conjunction
with the Secretariat. This scheme would constitute a useful guide to
assigning broad prioritiesfor putativefood carcinogens,and would help to
focusofficid attention and resources where they were most needed.

(i) A measure of potency might be included within the scheme (for example
when comparing genotoxic carcinogens). It should be based on the best
available data which allowed a comparison to be made, including
epidemiol ogicaldata, comparativestudiesin animals,and TD50 estimations.
The Maximum Tolerated Dose (MTD) could be used as a surrogate for
carcinogenic potency when ranking chemicalsin circumstances where no
other data were available.

(iii)  ThePAHscould be taken further through the scheme by the Secretariat and
afina prioritisation presented to the Committee. Other compounds which
have been considered by the Committeesin the recent past such asbenzene,

and chlorinated hydrocarbons could a sobe ranked and prioritised in order

to provide model or index classificationsto test theappropriateness o results
d the prioritisation scheme.

Topics Still Under Consideration

3.26 Thefollowing topics which were discussed by the COC at meetings held in
1994, are under review:

Alcoholic beverages, ethanol and acetaldehyde
Prioritisation o remaining polycyclic aromatic hydrocarbons.
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Annex 1

Terms of Reference

To advise at the request of:

Department d Health

Ministry o Agriculture, Fisheries and Food

Department o the Environment

Department o Trade and Industry

Department d Transport

Health and Safety Executive

MedicinesControl Agency: Section 4 Committeesand the Licensing Authority
Committeeon the Medicd Aspectsd Food Policy

Home Office

Scottish Home and Health Department

Department d Agricultureand Fisheriesfor Scotland

Wesh Office

Department o Health and Socid Servicesfor Northern Ireland
Other Government Departments

(a)

(b)

(c)

(d)

(e)

To assess and advise on the toxic risk to man d substanceswhich are:

used or proposed to be used asfood additives, or used in such away that they
might contaminatefood through their use or natural occurrencein agriculture,
including horticultureand veterinary practiceor in the distribution, storage,
preparation, processing or packaging o food;

used or proposed to be used or manufactured or produced in industry,
agriculture, food storage or any other workplace;

used or proposed to be used as household goods or toilet goods and
preparations,

used or proposed.to be used as drugs, when advice is requested by the
MedicinesControl Agency, Section 4 Committeed the Licensing Authority;

used or proposed to beused or disposed o insuchaway astoresultin pollution
d the environment.

To advise on important general principles or new scientific discoveriesin
connection with toxic risks, to co-ordinatewith other bodies concerned with
the assessment o toxic risks and to present recommendations for toxicity
testing.




Annex 2

Declaration of Interests: A Code N
of Practice for Members |

Introduction

1

ThisCode d Practiceisintended to act asa guide for membersd thesethree
Committees as to the circumstancesin which they should declare an interest
in the chemical industry.

The adviced these Committees concerns matters which are connected with
the chemical industry and it is therefore desirablethat members should have
a good understanding o the work o the industry. It is also desirable that
some membersshould have practical experienced the scientific problems o
product development. To avoid any public concern that commercid interests
might affect the advice o the Committees it has been decided that the
arrangements which govern rel ationshi pshetween membersand thechemical
industry and information on significant and relevant interests should be on
public record.

Definitions

3.
(a)

(b)
(c)

4.

In this code, 'the chemical industry' means

companies, partnerships or individuals who are involved with the
manufacture, sale or supply o products subject to the following legidation:-

The Food Safety Act 1990

The Medicines Acts1968 and 1971

The Food and Environmental Protection Act 1985

The Consumer Protection Act 1987

The Cosmetic (Safety) (Amendment) Regulations 1987
The Notificationd New Substances Regul ations 1982

trade associ ations representing companiesinvolved with such products

companies, partnerships or individuals who are directly concerned with
research, development or marketing of a product which is being considered
by the Committeeson Toxidity, Mutagenicity or Carcinogenicity & Chemicals
in Food, Consumer Products and the Environment.

In this code 'the Secretariat’ means the Secretariat o the relevant Committee.

Different Types of Interest

5.

Thereareanumber of different typesof interestsand thefollowingisintended
only asaguide.




A personal interest involves payment to the member personally. The main
examplesare.—-

Consultancies: any consultancy, directorship, positionin or work for thechemical
industry, which attracts regular or occasional paymentsin cash or kind.

Fee-Paid Work: any work commissioned by the chemical industry for which
the member is paid in cash or kind.

Shareholdings: any shareholding in or other beneficia interest in sharesd the
chemical industry. This does not include sharehol dings through unit trusts or
similar arrangements where the member has no financial management.

A non-per sonal inter est invol ves payment which benefitsa department for which
amember is responsible, but is not received by the member personally. The main
examples ae-

Fellowships: the holding d a fellowship endowed by the chemical industry.

Support by industry: any payment, other support or sponsorship by thechemical
industry which does not convey any pecuniary or material benefit toamember
personally but which does benefit their position or department, for example:-

(i) agrant from a company for the running d a unit or department for
which a member is responsible;

(ii) agrant or fellowship or other payment to sponsor a post or a member
o gaff in the unit for which a member is responsible. This does not
include financial assistance for students;

(iii) the commissioning o research or other work by, or advice from, seff
who work in a unit for which the member is responshile.

Trusteeship: where amember isa trustee d a charity with investmentsin the
chemical industry, the Secretariat can agree with the member a general
declaration to cover thisinterest rather than draw up a detailed portfolio.

6. Membersare under no obligation to seek out knowledged work done for or
on behdf o the chemical industry within departments for which they are
responsibleif they would not normally expect to be informed.

7. Membersshould inform the Department in writing when they are appointed
d their current personal and non-personal interests. Only the name o the
company and the nature d theinterest is required; the amount o any sdary,
fee, sharehol ding, grant etc need not be disclosed to theDepartment. An interest
iscurrent if themember hasan ongoing financial invol vement with thechemical
industry, eg if he or she holdssharesin achemical industry, has a consultancy
contract, or if the member or the department for which heor sheisresponsible
isin the process d carrying out work for the chemical industry. Members are
asked to inform the Department at any time d any change in their personal
interests, and will be invited to complete a declaration form once a year. It
would besufficient if changesinnon-personal interestsarereportedin theannual
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(b)

(c)

(d)

10.

declaration form following the change. (Non-personal interestsinvolvingless
than £1000 froma particular company in the previousyear need not bedeclared
to the Department.)

Members are required to declare relevant interests at Committee meetings,
and to state whether they are personal or non-personal interestsand whether
they are specific to the product under consideration or non-specific.

A member must declarea personal specific interest if he or she has at any time
worked on the product under consideration and has personally received
payment for that work, in any form, from the chemical industry. If theinterest
is no longer current, the member may declareit as a lapsed personal specific
interest. The member may then only take part in the proceedings at the
Chairman's discretion.

A member must declarea personal non-specific interest if heor she hasacuwent
personal interest in the company concerned which does not rel ate specificaly
to the product under discussion. The member may then only take part in the
proceedings at the Chairman's discretion.

A member must declarea non-personal Specific interest if he or she is aware
that thedepartment for which he or sheis responsible hasat any timeworked
on the product but the member has not personally received payment in any
form from theindustry for the work done. The member may then take part in
the proceedings unless the Chairman should decide otherwise.

Amember must declareanon-personal non-specific interestif he or sheisaware
that the department for which he or she is responsibleis currently receiving
payment from the company concerned which does not relate specificaly to
the product under discussion. The member may then take part in the
proceedings unless the Chairman should decide otherwise.

If a member isaware that a product under considerationisor may becomea
competitor d aproduct manufactured,sold or supplied by acompany inwhich
the member hasacuwent personal interest, he or sheshould declaretheinterest
in the company marketingthe rival product.

A member whoisin any doubt during a meeting as to whether he or she has
aninterest whichshould bedeclared, or whether to takepart in the proceedings,
should ask the Chairman for guidance. The Chairman has the power to
determine whether or not a member with an interest shall take part in the
proceedings.

If the Chairman should declareaninterest d any kind he or she should stand
downfrom thechair for that item and the meeting should be conducted by the
Deputy Chairman.

Record d Interests

12.

A record iskept by the Department d Healthd namesd memberswho have
declared interests to the Department d Health upon appointment, as the
interest first arises or through the annual declaration, and the nature d the
interest.
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13. It isthe responsibility of individual membersto declareall relevant interests.
The Secretariat does not check whether members have done so. However,
members can seek advice from the Secretariat if they have any doubts as to
whether or not an interest should be declared.



Annex 3

Glossary of Terms

ADDUCT A chemica grouping which is covalently bound (strong bond formed
by the sharing o a pair of electrons) to a large molecule such as DNA (qv) or
protein.

ADENOCARCINOMA A malignant tumour arising from the epithelia (qv) (see
‘tumour’).

ADENOMA  (see Tumour).

ADI  Acceptable daily intake, defined as 'An estimate o the amount d a food
additive, expressed onabody weight basis, that can beingested daily over alifetime
without appreciable health risk'.

Ah RECEPTOR TheAh (Aromatic hydrocarbon)receptor protein regulatesgene
expression. The identitiy of the natural endogenous chemical which bind to the
Ah receptor areunknown. A ranged chemical such as chlorinated dibenzodioxins
and polychlorinatedbiphenylsbind to Ah receptor. Theavailable researchsuggests
that binding to the Ah receptor isanintrical part o thetoxicological mechanismd
these compounds.

ALKALOIDS A diverse group d nitrogen-contai ningsubstances produced by
plants which may have potent effectson body function.

ANEUGENIC Inducing aneuploidy (qv).

ANEUPLOIDY The circumstancesin which the total number o chromosomes
witin acdl isnot an exact multipled the normal haploid (see'Polyploidy")number.
Chromosomes may belost or gained during cdl division.

ANTIOXIDANT A compound which is capable o delaying or preventing the
development in food d rancidity or other flavour deteriorationdue to oxidation.
May be used as a general term for an ingredient which prevents oxidation.

CARCINOGENICITYBIOASSAY  Tedtscarried out inlaboratory animals, usually
ratsand mice, to determine whether a substanceis carcinogenic. Thetest material
isgiven, usually in thediet, throughout life to groups d animals, at different dose
levels.
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CARCINOGENESS Theorigin, causationand development o tumours. Theterm
applies to all forms d tumours, benign as wel as malignant (see ' Tumour') and
not just to carcinomas(qv).

CARCINOGENS Thecausa agentswhichinducetumours. They includeexternal
factors(chemicals, physical agents, viruses)and internal factorssuch as hormones.
Chemical carcinogens are structurally diverse and include naturally-occurring
substancesaswell assyntheticcompounds. Animportant distinctioncan bedrawn
between genotoxic (qv) carcinogenswhich have been shown to react directly with
and mutate DNA, and non-genotoxic carcinogens which act through other
mechanisms. The activity of genotoxic carcinogens can often be predicted from
their chemical structure- either o the parent compound or o activated metabolites
(qv). Most chemical carcinogensexert their effectsafter prolonged exposure, show
adose-responserel ationshipand tend toact on alimited range of susceptibletarget
tissues. Carcinogensare sometimesspecies- or sex-specificand thetheterm should
bequalified by theappropriate descriptiveadjectivestoaid clarity. Several different
chemical and other carcinogens may interact, and constitutional factors (genetic
susceptibility,hormonal status) may also contribute,emphasisingthemultifactorial
nature d the carcinogenic process.

CARCINOMA  Mdignanttumour arisingfrom epithelial cellslining (forexample)
the alimentary, respiratory and urogenital tracts and from epidermis, also from
solid viscera such as the liver, pancreas, kidneysand some endocrine glands. (See
also "Tumour").

CELL TRANSFORMATION ASSAY  (See Transformation).

CHROMOSOMAL ABERRATION Deviation from the normal structure of
chromosomes (qv) (seeClastogen).

CLASTOGEN An agent that produces chromosome breaks and other structural
aberrations such as translocations (qv). Clastogens may be viruses or physical
agentsaswell as chromosomal abchemicals. Clastogenicevents play an important
part in the development o some tumours.

COVALENT The type o binding formed by the sharing of an electron pair
between two atoms. Molecules are combinations d atoms bound together by
covalent bonds.

CYTOGENETIC Concerning chromosomes, their origin, structure and function.

DNA (DEOXYRIBOSENUCLEICACID) The carrier d genetic information for
all living organismsexcept thegroup o RNA viruses. Each o the 46 chromosomes
in normal human cells consists o 2 strands o DNA containing up to 100,000
nucleotides, specific sequences o which make up genes (qv). DNA itsdf is
composed o two interwound chains o linked nucleotides, each nucleotide
consisting o 3 elements. a pentose sugar, a phosphate group and a nitrogenous
base derived from either purine (adenine, guanine) or pyrimidine (cytosine,
thymine).

DOMINANT LETHAL ASSAY  (See Dominant Lethal Mutation).



DOMINANT LETHAL MUTATION A dominant mutation that causes death o
an early embryo.

EPIDEMIOLOGY Study o the distribution and, in some instances, the causal

factorsof diseasein communitiesand popul ations. Originally confined toinfectious
diseases - epidemics- but now increasingly applied to non-infectiousconditions
such as cancer.

EPITHELIA The tissue covering the outer surface o the body, the mucous
membranes and cavitiesd the body.

FREE RADICAL An unstable, highly reactive molecule which is capable o
reacting with cellular proteinsand DNA giving rise to adverse effects.

GENE Thefunctional unit of inheritance: aspecificsequenced nucleotidesalong
the DNA molecule, forming part o a chromosome.

GENOTOXIC The ability o a substance to cause DNA damage, either directly
or after metabolic activation (seeaso Carcinogens).

GERM CELL Reproductive cdl eg spermatid.

GUIDELINE VALUE (For drinking water) A guideline value represents the
concentration of a constituent that does not result in any significant risk to health
d the consumer over alifetimed consumption.

HEPATOCARCINOGENICITY Ability to induce liver tumours.
HEPATOCELLULAR Relating to the cellsd the liver.
HYDROLYSS The breakdown of a chemical by water into simpler products.

INVITRO A Latinterm used to describe effectsin biological material ouside the
living animal.

INVIVO A Lain term used to describe effectsin living animals.

LEUKAEMIA A group of neoplastic disorders (see Tumour) affecting blood-
forming elementsin the bone marrow, characterised by uncontrolled proliferation
and disordered differentiation (qv) or maturation (stage which forms final cell
types). Examples include the lymphocytic leukaemias which develop from
lymphoid (qv) cellsand the myeloid leukaemias which are derived from myeloid
cdls (producing red blood cells, mainly in bone marrow).

LYMPHOCYTE Typed white blood cell.
LYMPHOMA Malignanttumoursarisingfromlymphoid tissues. They areusually
multifocal, involving lymph nodes, spleen, thymus and sometimes bone marrow

and other sites outside the anatomically defined lymphoid system. (See also
Tumour).
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MAXIMUM TOLERATED DOSE Usually the highest dose used in a
carcinogenicity bioassay (qv). Commonly chosen froma preliminary 90 day study
and set at the highest dose at which thereis no organ toxicity or grossfunctional
effect. If thereis no specific toxicity the dose which will causea10%reductionin
weight gain over the life span o theanimalsis conventionally used.

MESOTHELIOMA A rare tumour, usually malignant (qv), which developsfrom
the thin, flattened (mesothelial) cells which line the lung, heart and abdominal
cavities. The commonest cause o mesotheliomais asbestos.

METABOLICACTIVATION Conversionby enzymesd achemical from onestate
to another, for example by chemica reactions such as hydroxylation, epoxidation
or conjugation. Thetermisused in a more narrow senseto describethe addition of
amammalian cdl free preparationfrom liversd rats pre-treated with a substance
which stimulates production o metabolising enzymes. These preparations are
added to in vitro short term tests to mimic the metabolic activation typical of
mammals.

METABOLITE Product formedfromtheoriginal compound by enzymicreactions
in the body/cell.

METAPHASE Stage o cdl division (mitosis and meiosis) during which the
chromosomesare arranged on theequator d the nuclear spindle (thecollectiond
microtubulefilamentswhich are responsiblefor the movement o chromosomes
during cdl division).Asthechromosomesare most easily examined in metaphase,
cdls are arrested at this stage for microscopical examination for chromosome
aberrations (qv) - known as metaphase analysis.

MICRONUCLEI Isolated or broken chromosome fragments which are not
expelled when the nucleusis lost during cell division, but remain in the body o
the cdl forming micronuclei.

MICRONUCLEUSTEST (See Micronuclei).

MITOSIS The type d cdl division which occurs in somatic cells when they
proliferate. Each daugter cell has the same complement as the parent cell.

MOUSE LYMPHOMA ASSAY  An in vitro assay for gene mutaion in mammalian
cdls using a mouse lymphoma cell line L5178Y, which is heterozygous for the
gene (carriesonly onefunctional generather thana pair) for theenzymethymidine
kinase (TK*/). Mutation o that single gene is measured by resistance to toxic
trifluorothymidine. Mutant cells produce two forms o colony - large, which
represent mutitions within the gene and small, which represents large genetic
changesin the chromosome such as chromosomeaberrations. Thus this assay can
provide additional informationabout the type d mutation which has occurred if
colony sizeis scored.

MUTATION A permanent change in the amount or structure of the genetic
material in an organism which can result in a changein the characteristicsd the
organism. The alternation may involveasinglegene, ablock o genes, or awhole
chromosome. Mutationsinvolving single genes may be a consequence d effects



on single DNA bases (point mutations) or o large changes, including deletions,
within the gene. Changes involving whole chromosomes may be numerical or
structural. A mutation in the germ cdlsd sexually reproducing organisms may be
transmitted to the offspring, whereas a mutation that occursin somatic cells may
be transferred only to descendant daughter cdlls.

NEOPLASM .(See Tumour).
NON-GENOTOXIC See (Carcinogens).

OSTEOMAS AND OSTEOSARCOMAS Benign and malignant tumours (qv) of
the bone.

PLASTICISER A substance which increases the flexibility of certain plastics.

POLYPLOIDY Having three or more times the haploid (single set o unpaired
chromosomesasfound in germ cells) number o chromosomes. Somatic cellsfrom
animals generaly contain a diploid set of chromosomes, with pairsd equivalent
chromosomes, so that twice the haploid number are present.

POLYURETHANE A thermoplastic polymer produced from the condensation
of a polyisocyanateand a hydroxyl containing material. Polyurethane coatings
have excellent hardness, flexibility and abrasion resistance.

PUVA THERAPY A treatment used to' treat the skin disease psoriasisin which
patients consume a psoralen (another word for the natural plant constituents
furocoumarins) and are then exposed to UVA radiation.

RECEPTOR Part o a cdl which specifically combines with an agent.
SOMATIC Occurringin cellsd the body other than germ cells (see Mutation).

SQUAMOUSEPITHELIA Atyped epithelium consistingd squareshaped célls.
Examplesare theskin and thelining d the oesophagus. (seealso Epithdlia.)

STABILISER A typed food additive which maintains the uniform dispersion o
two or more immiscible substances.

TDI Tolerabledaily intake.
TERATOLOGY Thestudy d development abnormalitiesand their causes.

THRESHOLD Thelowest dosewhichwill produceatoxic effect and below which
no toxicity is observed.

TOXIC EQLTIVALENCY FACTOR (TEF) A measure o relative toxicological
potency o a chemical compared to awell characterised referencecompound. TEFs
can be used to sum the toxicologica potency d a mixtured chemicalswhich are
al membersd the same chemical class, having common structural, toxicologica
and biochemical properties. Systems have been published for chlorinated



dibenzodioxins and furansand for polycyclic aromatic hydrocarbons.

TOXICOIUNETICS Thedescriptiond thefated chemicasin thebody,including
amathematical accountd their absorption, distribution, metabolismand excretion.

TRANSFORMATION The process by which a normal cdl acquires the capacity
for neoplastic growth. Complete transformation occurs in several stages both in
vitroand in vivo. One step which has beenidentified in vitrois 'immortalisation’ by
which acdll acquirestheability todivideindefinitely in culturewithout undergoing
senescence (agingand death). Such cellsdo not have the capacity to form tumours
in animals, but can beinduced to do so by extended passagein vitro, by treatment
with chemicals,or by transfectionwithoncogeneDNA.. Thetransformed phenotype
(qv) s0 generated is usually, but not always, associated with the ability o thecells
to grow in soft agar and toform tumourswhen transplanted into animals. It should
be noted that each o these stages of transformation can involve multiple events
which may or may not be genetic. The order in which these events take place, if

they occur at al, in vive isnot known.

TRANSLOCATION The transfer d a region d one chromosome to another
chromosome.

TUMOUR (Synonym- neoplasm) A massd abnormal,disorganisedcdls, arising
from pre-existing tissue, which are characterised by excessive and uncoordinated
proliferationand by abnormal differentiation (qv). BENIGN tumoursshow aclose
morphological resemblanceto their tissue d origin; grow in a slow expansile
fashion; and form circumscribed and (usually) encapsulated masses. They may
stop growingand they may regress. Benign tumoursdo not infiltratethroughloca
tissues and they do not metastasise (qv). They are rarely fatal. MALIGNANT
tumours (synonym - cancer) resemble their parent tissues less closely and are
composed d increasingly abnormal cellsin termsd their form and function. Wl
differentiated examples still retain recognizable features d their tissue d origin
but these characterisitics are progressively lost in moderately and poorly
differentiated malignancies. undifferentiated or anaplastictumours are composed
d celswhich resemble no known norma tissue. Most malignant tumours grow
rapidly, spread progressively through adjacent tissues and metastasise to distant
sites. Tumours are conventionally classified according to theanatomical sited the
primary tumour and its microscopical appearance, rather than by cause. Some
common examplesd nomenclature are as follows:-

Tumours arising from epithelia (qv): benign - adenomas, papillomas;
malignant — adenocarcinomas, papillary carcinomas.

Tumoursarisingfrom connectivetissuessuch asfat, cartilageor bone: benign
- lipomas, chondromas, osteomeas, malignant - fibrosarcomas, liposarcomas,
chondrosarcomas, osteosarcomas. Tumours arising from lymphoid tissues
are malignant and are called lymphomas (qv); they are often multifocal.
Malignant proliferationsd bonemarrow cellsare called leukaemias. Benign
tumours may evolve to the corresponding malignant tumours; examples
involvetheadenoma -> carcinomasequencein thelarge bowel in humans,
and the papilloma—> carcinoma sequencein mouse skin.



UVA Ultravioletlight o a particular range d wavelengths (315to 400 nm).

%2P-POSTLABELLING TECHNIQUE A relatively new, sensitive, but non specific,
method o detecting chemical adducts betweenatest compound (oritsmetabolites)
and DNA. The resultsgive ameasure d the effective dose rather than a measure
d biological effect.
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Index to subjects and

substances considered In
previous Annual Reports of the
Committees on Toxicity,
Mutagenicity and Carcinogenicity
of Chemicals in Food, Consumer
Products and the Environment

Subject

Acrylamide

Acceptable Daily Intakes

Additivesin foods especidly prepared for infantsand
young children

Additives in infant formulae and follow-on formulae
Agaritine

Air quality guidelines

Alitame

Aniline

Aneuploidy Inducing Chemicas

Ascorbyl palmitate

Aspartame

Astaxanthin in farmed fish

Avoparcin

Benzene

Bracken

Breest implants

Bromate

Butylated Hydroxyanisole
1, 3-Butadiene

Captan

Caramd (Type1)
Carcinogenicity guidelines
Carrageenan

Year

1992
1992

1991
1991
1992
1992
1992
1992
1993
1991
1992
1991
1992

1991
1993
1991
1993
1992
1992

1993
1991
1991
1991
1993

Page

54-55
15-16

22
14
36, 54
58-59
36
40-41
36-38
15
12-15
15-16
56

45-46
33
46-47
50
16-18
41, 58

35-36, 50-51
30
44
14
12
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Chlorine 1993 33-34
Chymosin from genetically modified E. Coli K12 1991  16-17,28
Chlorinated drinking water 1991 32-33

1992 55-56 i
Comfrey 1992 19-23 {
Di-2-Ethylhexyl Adipate 1991  17,28-29
Diesdl exhaust 1991 47
Dietary restriction, effectson carcinogenesisin rats 1991 51
Diethylstilboestrol 1993 38

! Dimethyldicarbonate 1992 24,37
| Dimethoate 1992 39

DNA Gyrase inhibitors 1992 42,58
Enrofloxacin 1992  56-57

1993 50
Erythrosine 1991 29-30
Florfenicol 1993 12-13
Food Surveillance Papers 1991 22

1992 27

1993 23-24
Fumonisins 1993 48
Gallates 1992 37-38
Gellan Gum 1993 13-14
Guar gum 1991 14
Imidocarb 1992 38,57
lodine 1992 25
Lactic acid producing cultures 1991 14
Malachite Green 1993 14-15
Microbial enzyme preparations (safety assessment of) 1991 17-18

1992 24-25
Minera hydrocarbons 1993  15-21
Mycotoxins 1991 31, 48-50
Mutagenicity testing strategies 1991 33-35

1992 43
Mutagens, classification o 1992 43
Mouse Spot Tes 1992 44
Natural toxins 1992 44-45,59
N-Nitroso Compounds 1992  59-60
Non-Hodgkin's Lymphoma 1993  51-52
Novel fat for use in Confectionery 1992 18
Nuclear establishments, chemicals used at 1991 35-36
Ohmic heating 1991 19
Olestra 1993 35
Omethoate 1992 38-39
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Passive smoking

Paternal exposure to chemicals

P-53 Tumour Suppressor Gene
Perchloroethylene (Tetrachloroethylene)
Peroxisome Proliferators
2-Phenylphenol

Polyurethane

Propoxur

Propylene Carbonate

Sucralose

Sulphur dioxide and other sulphiting agents
2, 3, 7, 8-Tetrachlorodibenzo-p-Dioxin
Test methods (mutagenicity)
Thiabendazole

Thiamphenicol

Toltrazuril

Vitamin A

1993
1991
1993
1993
1992
1992
1991
1991
1992
1993
1991
1993
1993
1991
1992
1992

1993

52

36-37
39-40
21-22, 48
45

3940
4647

47

26

34

19-20, 30-31
49-50

39

20-21
26-27

57

22-23
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Index of considerations by the
Committee on Toxicity, of
Chemicals in Food, Consumer
Products and the Environment of
MAFF Food Surveillance Papers

Subject FSP No. Page  Year
Nitrate, Nitrite and N-Nitroso
Compounds in Food 20 52-56 1987

Survey o Plasticiser Levelsin Food

Contact Materials and in Foods 21 45-53 1987
Di-2-ethylhexyl adipate 47-48
Di-2-ethylhexyl phthalate 48-49
Dibutyl phthalate 49-50
Butyl benzyl phthalate 50
Diethyl phthalate 50-51
Dicyclohexy phthalate 51
Di-isooctyl phthalate 51
Di-isodecy! phthalate 52
Diphenyl 2-ethylhexyl phosphate 52
Acetyl tributyl citrate 52-53
Dibutyl sebacate 53

Anabolic, Anthelmintic and
Antimicrobial Agents 22 28-30 1987

Report o the Working Party on
Pesticide Residues: 1985-88 25 58-63 1989

Lead in Food: Progress Report 27 A-37 1989

Intakes of Intense and Bulk Sweeteners

in the UK 1987-1988 2 48 1990
Plasticisers: Continuing Surveillance 30 27-32 1990
Di-2-ethylhexyl adipate 28-29
Acetyl tributyl citrate 29-30
Polymeric plasticisers 0
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Epoxidised soya bean oil
Azelates

Phthalates

Beaby foods

Dioxinsin Food

Nitrate, Nitriteand N-Nitroso
Compounds in Food: Second Report
Veterinary Residues and Animal
Products 1986-90

Stibenes

Growth-promoting hormones

Sulphonamides

Chloramphenicol

Furazolidone

Tetracyclines

Other antimicrobial agents

Clenbuterol

Benzimidazoles

Levamisole

Nitroxynil

Lasdocid

Oxalinicacid

Oxytetracycline

Report d the Working Party on
Pesticides Residues 1938-90

Mycotoxins. Third Report
Aflatoxins
Ochratoxin A
Moniliformin
Patulin

Aluminium in Food

Naturally Occurring Toxicantsin Food
Aquatic bictoxins
Non-licensed herbal preparationsand
other sdlected foods
Pyrrolizidine alkaloidsin herbal
products and other selected foods
Other dkaoidsin herbd products
Ethyl carbamate

31

33

34

36

42

30-31
31
31
31

46-50

39-43

54-59
54-55
55
55
55
56
56
56
56
56-57
57
57
57-58
58
58

83-88

59-63
59
59-60
60
61

49

50-54
50

51
51-52

52
52-53

1992

1992

1992

1992

1993

1993

1994
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