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FOREWORD

In 1970, the OECD Ejropean Nuclear Energy Agency (now the Nuclear Energy
Agency, NEA) prepared a Guide on the radiation protection aspects of the use of
consumer products containing radioactive materials, entitled Basic Approach for
Safety Analysis and Control of Products Containing Radionuclides and Available to the
General Public. Its purpose was to provide national authorities with a set of
recommendations defining the policy and basic safety principles to be followed when
authorising the distribution of consumer products containing radioactive substances.
The Guide has been important in directing the attention of national authorities to the
need for control of such products at the national level and in providing the impetus for
the preparation of specific standards. The Guide was published in June 1970 after
adoption by the NEA Health and Safety Committee and approval by the Steering
Committee for Nuclear Energy.

Since 1970, when the Guide was published, there have been many developments, and
several new products containing radionuclides have been introduced onto the market.
Further uses of radioactive substances in consumer products can be envisaged, and
there is a continuing need for national authorities to maintain surveillance over such
products to ensure that the public are not unjustifiably exposed and that radiation
doses from justified products are limited in an appropriate way.

The 1970 Guide was drawn up in accordance with the recommendations of the
International Commission on Radiological Protection (ICRP) published in 1966 (ICRP
Publication No. 9). In 1977 the Commission published a major review of radiological
protection principles (ICRP Publication No. 26) which, although essentially endorsing
their previous recommendations, contained some substantial refinements. These new
recommendations of ICRP thus provided a further reason for revising the Guide.

The NEA Committee on Radiation Protection and Public Health (CRPPH) agreed in
1979 that the Guide was out of date and in need of revision, and the UK National
Radiological Protection Board (NRPB) volunteered to undertake the preparatory work
for this revision. This work was carried out by the NRPB in cooperation with experts
from Belgium, Denmark, Finland, France, Italy, the Netherlands, Norway, Sweden,
Switzerland and the United States.

On this basis, an NEA Working Group, composed of representatives of nine Member
countries as well as the Commission of the European Communities (CEC), the
International Atomic Energy Agency (IAEA) and the World Health Organisation
(WHO), prepared a draft of the new Guide, which was adopted by the CRPPH in



March 1985 and approved by the Steering Committee on Nuclear Energy in
April 1985.
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1. INTRODUCTION AND PURPOSE OF THE GUIDE

Radioactive materials have been added to consumer products for many years.
Uranium, for example, was in use for colouring glassware and ceramic products even
before the discovery of its radioactivity. The radioluminising effects of radium were
discovered early in the present century and radioluminised consumer products have
been in use for many decades. Radioactive materials are still being used for luminising,
and there are also many other applications of radioactivity in consumer products, it is
likely that additional uses will continue to arise in the future.

The doses to individuals from consumer products that are already in existence are very
low; the average per caput annual effective dose equivalent due to the use of such
products is less than 10 microsievert (uSv), almost entirely due to radioluminous
timepieces (Ionising Radiation: Sources and Biological Effects, UNSCEAR 1982
Report, page 123). The assumption is, however, generally accepted, for purposes of
radiation protection, that the risk of cancer and genetic effects is proportional to the
radiation exposure and there is no threshold below which these effects do not occur.
Even low levels of radiation exposure are considered by this cautious assumption to
entail some risk. Control of all sources of radiation should therefore be considered, in
order to ensure that all uses of radiation are justified and all doses are reduced to
acceptably low levels.

Consumer products containing radioactive substances will cause some exposure of the
public through use, misuse, accident and disposal. Such doses cannot be avoided
altogether. Members of the public will not in general be able to evaluate the
significance of any radiation exposure, and in many cases may not even be aware of
the presence of radioactive material in a product. There is, therefore, a need for
National Authorities to exercise appropriate forms of control over consumer products
containing radioactive substances. The purpose of this Guide is to piovide National
Authorities with a set of recommendations defining the policy and basic radiation
protection principles to be followed when controlling such consumer products. The
application of the Guide and its incorporation into national regulations and practices is.
of course, the responsibility of National Authorities, and depends on local socio-
economic and administrative situations. It is expected, however, that the adoption of
these recommendations would provide an adequate margin of safety for members of
the public, and could also lead to consistent national policies that will avoid difficulties
in international trade, since consumer products containing radioactive materials are
also exported to many countries.



This Guide replaces a previous Guide published in 1970 by the European Nuclear
Energy Agency of the Organisation for Economic Co-operation and Development
(OECD), entitled: Basic approach for safety analysis and control of products containing
radionuclides and available to the general public. There are several reasons why a new
Guide is necessary. Firstly, since 1970, several new products have appeared on the
consumer market, notably liquid crystal display digital watches containing gaseous
tritium light sources and ionisation chamber smoke detectors (ICSDs), the latter on a
large scale. Secondly, the International Commission on Radiological Protection (ICRP)
published in 1977 a major revision of radiological protection principles (ICRP
Publication No. 26), which, although essentially endorsing its previous recommenda-
tions, contained some substantial refinements. Finally, another factor which shouid
now be considered is the attitude of the public; since 1970 there has been a change in
the awareness and perception of the public towards radiation, which in turn reflects
upon public acceptance of consumer products containing radionuclides.

As well as including detailed recommendations, this Guide contains two annexes.
Annex 1 presents a survey of consumer products containing radionuclides known to
be currently available to the public in some OECD countries, and also a table listing
products containing radionuclides that, although no longer normally supplied as new
products, are still owned by some members of the public, and are sometimes sold in
shops and auction sales as second-hand goods. Annex 2 gives details of the prototype
tests normally carried out on ionisation chamber smoke detectors.

2. DEFINITION OF CONSUMER PRODUCTS

The ICRP (Publication 26, Paragraph 229) distinguish between two categories of
product widely distributed to the public, those which include electronic equipment that
emit X-rays adventitiously, and those which contain radioactive materials. This Guide
is concerned only with the latter, i.e. all products and appliances in which radionuclides
have been incorporated, and which can be supplied to individuals of the general public
(the word public is used to refer to individuals not exposed as a result of their work), at
which point they are essentially beyond further control for purposes of radiation
protection by the competent National Authority. Such products will henceforth be
termed consumer products in this Guide.

3. SCOPE OF THE GUIDE

Consumer products are considered regardless of the purpose for which the
radionuclide is added. For example, the purpose may be to make use of the ionising
radiation emitted by the substance in the product itself (e.g. radioluminescent devices,
antistatic devices and ionisation chamber smoke detectors), or to make use of some
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other property of the material where the presence of radiation in the final product is
merely adventitious (e.g. thorium gas mantles, ceramics with uranium glazes, and
products containing radioactive tracers added to facilitate manufacturing and
inspection processes).

The Guide does not cover some products containing natural radioactive substances
which have not been intentionally added, such as building materials, spa waters and
geological specimens. These products will result in public exposure, but the subject of
their control warrants separate consideration.

The Guide does not cover bona fide medicinal products and Pharmaceuticals, nuclear
powered cardiac pacemakers, or electronic equipment, such as television receivers,
that emit X-rays adventitiously.

Unlike the 1970 Guide, this Guide does not consider those products, such as EXIT
signs containing gaseous tritium light sources, that would not be supplied directly to
members of the public, but which may cause radiation exposure of the public through
use in public places. Such products should be subject to separate control, and in many
countries such controls already exist.

The Guide is concerned mainly with the exposure arising from consumer products of
those persons who are not subject to any regulatory controls for purposes of radiation
protection in normal circumstances. Members of the public come under this heading,
but not workers involved in the manufacture of consumer products. These workers will
normally be subject to separate control. However, although workers involved in
storage, transport and retailing of consumer products will be subject to existing
radiation protection controls in some countries, National Authorities in other countries
may need to consider the exposure of such persons in their assessments of consumer
products.

4. RADIOLOGICAL PROTECTION CONCEPTS AND
POLICY FOR THE CONTROL OF RADIOACTIVE
CONSUMER PRODUCTS

4.1. General

Radiation protection is concerned with the protection of individuals, their progeny and
mankind as a whole against detrimental effects (somatic and hereditary) of radiation,
while still ailowing necessary activities from which radiation exposure might result.
The International Commission on Radiological Protection (ICRP) in its Publication 26
state that the aim of radiation protection is to prevent detrimental non stochastic
effects and to limit the probability of stochastic effects to levels deemed to be
acceptable. An important aim is also to ensure that the introduction of practices
involving radiation exposure is justified. The main features of the system of dose
limitation recommended by the ICRP are:
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a) no practice shall be adopted unless its introduction produces a positive net
benefit (Justification of a practice);

b) all exposures shall be kept as low as reasonably achievable, economic and social
factors being taken into account (Optimisation of protection); and

c) the dose equivalent to individuals shall not exceed the limits recommended for
the appropriate circumstances by the Commission (Limitation of individual
risk).

The dose equivalent limits recommended by the ICRP in 1977 (Publication No. 26) for
individual members of the public are 5 mSv in a year whole body or effective dose
equivalent and 50 mSv in a year for exposure of single organs and the lens of the eye.
The 1977 recommendations also stated that for repeated exposures over prolonged
periods, it is prudent further TO restrict the committed effective dose equivalent to
1 mSv from each year of lifelong exposure. The Commission has recently expressed
the view (Statement from the 1985 Paris meeting of the International Commission on
Radiological Protection, in press on Annals of the ICRP) that the principal limit is 1 mSv
in a yepr. However, it is permissible to use a subsidiary dose limit of 5 mSv in a year for
some years, provided that the average annual effective dose equivalent over a lifetime
does not exceed the principal limit of 1 mSv in a year. The lifetime effective dose
equivalent wouid not, therefore, exceed 70 mSv, and non stochastic effects would not
occur in any singie organ since the threshold doses for these effects could not be
approached, given the weighting factors used in the calculation of effective dose
equivalent.

In these conditions, the limitation of the committed effective dose equivalem is
sufficient to provide compliance over a lifetime with the limit for single organs, thus
avoiding non stochastic effects. The limit of 50 mSv is only appropriate, therefore, for
the skin and lens of the eye (i.e. organs not included in the computation of effective
dose equivalent). Although the ICRP have recommended 50 mSv as the non
stochastic limit for members of the public for the lens of the eye, other bodies (for
example the Commission of the European Communities) have reduced this to 15 mSv
(i.e. a factor of 10 below the corresponding limit for radiation workers). A limit of
15 mSv has also been used in this Guide as the non stochastic limit for members of the
public for the lens of the eye.

The !CRP Publication 26 (paragraphs 230 to 234) also has a number of comments on
the use of products widely distributed to the public. Those appropriate to consumer
products as defined in this Guide, are as follows:

• It is necessary to take into account external irradiation and also the possibility of
contamination resulting from normal use, abnormal events and disposal.

• The restriction of exposure should be based on a control system at the national level
aimed at ensuring that the exposures caused by each product are justified and then
limited in an appropriate way. The appraisal of the consequences of the use of these
products is generally based on the magnitude of the collective dose equivalent that
they cause, but in some applications it may also be necessary to take account of the
individual dose equivalents. The exposure resulting from a given application can
often be reduced by features of the design (for example by the choice of the
radionuctide used).
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• It is often the case that the benefits of a particular application, though real, are very
small, while the resulting exposures are also very small. It is then very difficult to
make a quantitative appraisal of the situation, and the final decision will often be
based on qualitative judgement.

• Although the exposures resulting from each type of these widely distributed
products are usually low, the national authority should ensure that the exposures
resulting from all the applications taken together remain within limits that it judges
to be acceptable.

• The practical restriction of exposures, from products whose use is justified and
authorised, is achieved by compliance with technical standards dealing with the
characteristics of the products and, in some cases, with the conditions of their use
and, sometimes, by providing arrangements for their eventual disposal.

As consumer products pass out of control once they have been supplied to the public,
the only practicable way for National Authorities to ensure compliance with the three
principles of the ICRP system of dose limitation is by a procedure of authorisation
before distribution. Account should be taken not only of the doses arising from normal
use, but also of those arising from likely accidents, misuses and disposal.

4.2. Justification of the practice

4.2.1. Justified uses

Justification is a particularly important factor in the system of dose limitation
recommended by the ICRP. Various formal techniques, such as cost benefit analysis or
multi-criteria analysis, could be used when justifying consumer products. Factors to be
considered usually include, on the one hand, benefits to manufacturers, distributors,
workers involved in manufacture and distribution and product users, and, on the other
hand, costs of detriment {including radiation detriment) to workers, product users and
others (non-users) who may also be exposed (as a result of disposal, for example), and
costs of control and protection. The most important factors are benefits to users and
doses to members of the public (users and non-users). Much of the information
required would be very difficult to obtain, and it is considered that such formal
analyses would rarely be warranted for consumer products. More qualitative and
intuitive assessments of the various parameters involved in decision making will
usually be adequate.

For each product considered to be beneficial, the collective dose commitment resulting
from normal use, likely accidents and disposal, and also the dose to a typical individual
user should be estimated. National Authorities may decide that in some cases,
particularly where products are likely to be sold in very large numbers, the estimated
collective dose commitment could be significant and should therefore be taken into
account in the justification procedure. In a few cases, products might not be authorised
if the estimated collective dose commitment were unacceptably high. In most cases,
however, the collective dose commitment is likely to be considered insignificant, and it
would not be necessary to include collective dose assessments in the justification
procedure. In these cases, a necessary and sufficient condition for the authorisation of
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a consumer product found beneficial is that the individual doses are lower than
authorised values (see 4.4.1).

The doses resulting from the misuse of a product and/or accidental damage to the
product, should also be estimated and taken into account when considering the
approval of that product.

4.2.2. Orders of benefit

The 1970 Guide suggested the use of 3 different orders of benefit: outstanding
(life-saving devices), medium (safety and security devices, etc.) and lower (other
devices). The distinction between safety and life-saving devices is not always easy to
make, and it is now proposed that there should be 2 orders of benefit:

a) higher benefit - Category I products (all safety devices, e.g. all products
specifically designed to prevent injury to people or damage to property);

h) lower benefit — Category II products (all other products not considered unaccep-
table in principle, or not otherwise unjustified).

A higher dose to users is considered acceptable from products contributing to safety
(Category I products) than from products which do not (Category II products) (see
4.4.1).

4.2.3. Unjustified uses

There are some products in which the presence of radioactive material would appear to
be of no benefit to the users of those products, and therefore should be considered
unacceptable, in principle. A definitive list cannot be given, because National
Authorities may need to exercise judgement in particular cases. Examples of such
consumer products which are already considered unacceptable in some countries are
those designed for irradiating the human body (apart from those prescribed by a
qualified medical practitioner), articles for personal adornment, children's toys and art
forms. The distribution to the public of radioactive sources not incorporated in the
construction of complete consumer products is also unacceptable in principle, because
in this case the subsequent use and the associated risks could not normally be
anticipated, and the benefit could not be predicted in advance. A further reason is that
hazards are in general reduced when radioactive sources are incorporated in complete
devices.

4.2.4. Non radioactive alternatives

The existence of non radioactive alternative products must be considered when
justifying a product. It would be unreasonable, however, particularly at low levels of
radiation hazard, to refuse to approve a product containing a radioactive substance
solely on the grounds that there were non radioactive alternatives. The existence of
the latter should not, therefore, lead to automatic rejection of the radioactive product,
but the justification of the choice of the radioactive alternative must be assessed with
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particular care. Relative costs, reliability and any detriment associated with the
alternative should also be considered.

When making comparisons, it needs to be established that the alternative fulfils the
same function as the radioactive product. For example, phosphorescent paints are
now used to luminise some timepieces; however, such timepieces will remain luminous
for only a relatively short time when placed in the dark. Therefore, phosphorescent
paints cannot always be considered a true alternative to radioactive paints. Another
example is the optical smoke detector. Both optical and ionisation chamber smoke
detectors respond to smoke, but their responses are not the same. The optical type
reacts quicker to slow-burning fires, but slower to fast-burning fires where it could be
argued that a fast response is more important. An example of a radioactive product
which is considered by many to have no advantage over the non radioactive alternative
is a lightning conductor with radioactive attachments.

4.3. Optimisation of protection

4.3.1. General

Formal decision-aiding techniques, such as cost-benefit analysis, have been used as a
support in optimising the radiological protection of the public, i.e. in satisfying the
requirement that all exposures shall be kept as low as reasonably achievable,
economic and social factors being taken into account. The use of such techniques may
be warranted when large investments in radiological protection are being considered,
when individuals are being exposed at levels close to statutory limits, or when
collective doses are likely to be large. On the other hand, if the estimated collective
dose is small it may not be worthwhile to optimise on the basis of cost-benefit
analysis, because the cost of the effort to carry out such an analysis would exceed the
value of any reduction of collective dose. This is often the case with radioactive
consumer products, and for optimising radiation protection for such products it would
normally be appropriate to use a more qualitative approach.

4.3.2. Important factors relating to optimisation of protection for consumer
products

Important factors which affect optimisation of protection include the following:

a) selection of the least hazardous radionuclide, with the shortest half-life
consistent with the useful life of the product and the lowest radiation energy;

b) use of the minimum activity necessary for the product to function effectively;
c) selection of the chemical and physical form of the radionuclide which provides the

highest degree of intrinsic safety under all likely normal and accidental
conditions;

d) limitation of access to the radioactive substance without the use of special
tools;
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e) experience of ether products, particularly similar products, that have been
assessed previously.

4.4. Individual dose restrictions

This section contains on.'y recommendations on dose restrictions applicable to
individuals, although, as stated in 4.2.1, National Authorities, in some cases, may
need to consider the estimation of collective doses also.

It is usual to make conservative assumptions when estimating individual doses. When
collective doses are being estimated for purposes of optimisation of protection, the
analysis of the data should be as realistic as possible.

4.4.1. Exposure of users

Since the net benefit from the radioactive material in most non-safety consumer
products will, in general, be small, the maximum dose to any individual from a single
Category II product should be restricted to a value corresponding to a low level of risk.
This should also avoid the possibility of the ICRP dose limits being exceeded in case of
simultaneous exposure to several consumer products, and possibly to other sources. It
is suggested that the effective dose equivalent {external or committed from intake) to a
typical individual user of a Category II product from normal use should not exceed
0.005 mSv in a year. Considering the very small level of risk associated with this dose,
even the simultaneous exposure to several products would still result in an acceptably
low risk.

Since there is a higher order of benefit associated with products which contribute
towards safety, a higher annual dose equivalent restriction is appropriate for
Category I products. It is suggested that the effective dose equivalent to a typical user
of a Category I product should not exceed 0.05 mSv in a year (i.e., a factor of 10
higher than the dose restriction for a Category II product). It should be noted that there
are likely to be relatively few Category I products, and the eventuality of a
simultaneous exposure to several products of this category appears rather remote.
Also, optimisation of protection will normally lead to doses substantially below the
dose restriction of 0.05 mSv.

Compliance with these effective dose equivalent restrictions will ensure that doses to
single organs are well below the ICRP limits for members of the public, and it is only
necessary to consider separately those organs which are not included in the
calculation of effective dose equivalent, i.e. the skin and lens of the eye. As discussed
in 4 .1 , for the purposes of this Guide the non stochastic limits for members of the
public for the skin and lens of the eye are assumed to be 50 and 15 mSv a year
respectively. However, to cover the possible contribution from several sources, the
annual dose equivalents to the skin and lens of the eye should not exceed 5 mSv and
1.5 mSv respectively for a single product of either category. Where the skin is non
uniformly irradiated, such as might occur through wearing some radioluminous
watches, the average dose over 1 cm2 in the region of the highest dose should be
estimated and related to the above restriction.
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The following Table summarises the suggested dose equivalent restrictions for users
of consumer products.

INDIVIDUAL DOSE EQUIVALENT RESTRICTIONS FOR USERS
OF CONSUMER PRODUCTS

Category of product

1
(Safety)

II
(Other)

Restriction on dose equivalent
(mSv in a year)

Effective Skin Lens of the eye

0.05 5 1.5

0.005 5 1.5

4.4.2. Exposure of non-users

The effective dose equivalent to the most highly exposed individual non-user (e.g.
another member of the user's household or an individual living close to an urban landfill
or incinerator of domestic waste) is likely to be much lower than that to the individual
users, and no assessment of individual dose would normally be necessary. Since
non-users receive no benefit. National Authorities should make occasional reviews to
establish that doses to individual non-users are much lower than the relevant dose
restrictions for users. Doses to non-users should of course be included in the estimates
of collective dose, if any.

4.5. Accidents and misuse

It is general practice for manufacturers to inform their customers on how to use
products correctly, and some manufacturers also explain how to avoid damaging the
containment of the radioactive substance with a view to preventing unnecessary
exposure. Although this will help to reduce the probability of accidents and misuses, it
cannot be assumed that a consumer will necessarily follow explanations given by a
manufacturer. There is no way of ensuring that any products will be used in the manner
intended by the manufacturer. However, because adequate and clear instructions can
play a significant role in reducing the risk of accidents and misuses, manufacturers
should be strongly encouraged to supply their products with such clear instruc-
tions.

Products should only be approved if the expected incidence of accidents and misuses
is low. In these circumstances, the appropriate dose equivalent limit for members of
the public (5 or 1 mSv for effective dose equivalent, 50 mSv for the skin and 15 mSv
for the lens of the eye) should be used as a guide when assessing the significance of
doses that might be received as a result of accidents and forms of misuse. The likely
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frequency should be taken into account as well as the doses. Only in particularly
justified cases should a product be approved when the estimated doses from accidents
and misuse are close to the limits. Assessment of doses should be carried out with
adequate conservative assumptions.

4.6. Disposal

No product should be authorised if it is considered necessary, in order to limit doses to
acceptable levels, to specify operational procedures to be followed for dealing with its
disposal. From a practical point of view, no administrative system appears possible to
ensure controlled disposal of products which are in the hands of the general public.
Generally, with the levels of activity normally encountered in consumer products no
advantage relevant to radiological protection is to be gained by recommending the
return of waste products to a manufacturer or elsewhere. Nevertheless, for reasons of
general policy some National Authorities may advise users of products to dispose of
them by other means than as household refuse. Not all users would follow this advice,
however, and nearly all consumer products are likely to be disposed with normal
household rubbish; this must be taken into account in the analysis. When calculating
collective doses (see 4.2.1), it is therefore necessary to take into account the
radiological impact resulting from disposal in landfills and that resulting from
incineration and other relevant forms of disposal.

5. LICENSING AND POST-LICENSING
SURVEILLANCE

5.1. Prior authorisation

It is impossible to ensure that consumer products, once supplied, are used in the
manner intended by the manufacturer, or that they will be disposed of in any
recommended fashion. It would be impracticable, therefore, to contemplate exercising
control over doses to persons after the sale of the goods. The only practicable way to
ensure compliance with the three principles of the ICRP system of dose limitation (see
4.1) is a system of prior authorisation. The value of such a system is that doses can be
assessed before products are supplied, and unsatisfactory products can be prevented
from appearing on the market.

In general, prior authorisation should not be given to a type of product (e.g. all
ionisation chamber smoke detectors), but rather should be given to a specific product
as it is to be made available to the public and identified by a particular manufacturer's
trade name and model number.
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5.1,1. Assessment of a product

In general, there will be four classes of product:

A novel products of a given type which have not previously been authorised and are
not already on the market; this includes new applications of radionuclides in a
form or of a type not covered by an existing assessment;

8 products of a given type which have been previously approved (e.g. a new model
of an ionisation chamber smoke detector);

C products already on the market before a prior authorisation scheme has been
established by the National Authority;

D products already supplied to the public but no longer marketed.

5.1.1.1. Novel products (Class A)

Authorisation should be given only after the National Authority is satisfied that the
principles relating to justification, optimisation and individual dose restriction outlined
in section 4. of this Guide are complied with. The assessment to show compliance
should include estimated annual doses to individuals from normal use and also those
resulting from accidents and misuses. Collective doses resulting from normal use,
accidents, and disposal should also be estimated as necessary.

Labelling should be in accordance with section 5.1.4 of this Guide.

Although specific standards for such products will not exist, it may be appropriate to
demonstrate compliance with general standards (e.g. NEA Radiation Standards for
Gaseous Tritium Light Devices).

5.1.1.2. Products of a given type already approved (Class Bj

If radiological safety standards laying down design criteria, upper limits of activity,
tests, maintenance procedures, etc. are available, the applicant should demonstrate
that the product is in conformity with the standards. The National Authority should
verify the quality of the assessment and the objectivity of the demonstration.

If such standards are not available, the National Authority should take into account the
assessment which has previously been carried out and used as the basis for granting
the first authorisation.

Labelling should be in accordance with section 5.1.4 of this Guide.

5.7.7.3. Products already on the market without authorisation (Class C)

In the case of products that are already on the market at the time when the prior
authorisation scheme is established. National Authorities should normally allow
further supplies of such products for a definite period (e.g. 1 year after the scheme
comes into operation). This time should be sufficient to enable manufacturers to carry
out design modifications, if necessary, and demonstrate that their products conform
with these recommendations. In exceptional circumstances, when it is known that the
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risks associated with a given product are unacceptable. National Authorities should
give consideration to prohibiting immediately further supplies of the product.

The National Authority should work towards the establishment of safety standards if
they do not exist for some products already on the market.

5.1.1.4. Products already supplied to the public but no longer marketed (Class D)

No regulatory action is required for products already in the hands of the public,
although in some cases surveys and assessments to estimate the degree of
radiological detriment associated with these products may be appropriate. Table 2 of
Annex 1 is included to make National Authorities aware of what products have been
available in the past. Many of these products will still be owned by members of the
public, and some of them will occasionally be sold as second-hand goods in markets,
jumble sales, second-hand shops and auctions.

5.1.2. Documentation and certification required from the applicant

The manufacturer, importer or other applicant should provide the National Authority
with sufficient documentation and certification to enable it to review and assess the
proposed product. This information should normally include:

a) A description of the product, its intended use, its expected lifetime of use, and
the function served by the radionuclide(s). Documentary evidence that the
radioactive material fulfils its function should also be given.

b) The identification, concentration and total activity of the radionuclide(s) to be
used in the product. The applicant should justify his choice of radionuclide(s),
particularly in relation to other radionuclides that could be used which emit less
penetrating radiation and/or have shorter half-lives.

c) The category of the product (safety or other) and comparisons with any non
radioactive alternatives. The manufacturer or importer should demonstrate that
the doses that may be received from the use and disposal of the product comply
with the restrictions in section 4.4 of this Guide.

d) The chemical and physical form of the radionuclide(s) to be applied to or
incorporated in the product.

e) Details of the construction and design of the product, particularly as related to
containment and shielding of the radionuclide(s) under normal and adverse
conditions of use and disposal, as well as the degree of access of man to the
radioactive substance.

f) The quality control procedures to be applied to radioactive sources, components
and the finished products.

g) The external radiation level from the product and the method of measure-
ment.

h) The total numbers of the product expected to be distributed annually.
i) Instructions for use, installation and maintenance.
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j) A safety analysis evaluating the consequences and likelihood of misuse, damage
or failure.

k) Description of tests for demonstrating the radiological integrity of the product in
normal use, misuse and accidental damage. Results of these tests.

!) Details on information concerning the radioactive material in advertising matter,
technical and maintenance instructions, guarantee certificates, etc.

m) Information on how it is intended to label the product.

5.1.3. Testing and quality control requirements

The safety assessment of a product or type of product is based on the assumption that
the product will contain certain safety features and will behave as specified during
normal use, in abnormal situations, and after disposal. The National Authority should
establish a system which assures that those assumptions used in the safety
assessment relating to the design of the product are valid. This is usually accomplished
through a three-tiered system of control, as follows:

a) Safety performance specifications
These are requirements applied to products or types of products to enhance
safety. While it is not feasible to recommend requirements for specific types of
p-oducts in a general Guide of this nature, such requirements typically include
specifications for radiation levels or radionuclide content, durability of the source,
solubility or dispersibility of the radionuclide, fire resistance, etc.

b) Prototype tests
These are laboratory tests developed to determine that the materials of
construction and methods of manufacture are such that the ultimate product or
its components will meet the safety performance specifications as well as any
other design requirement which might be imposed on the product. Such tests
should confirm some of the assumptions used in the safety assessment related to
the design safety of the product prior to authorising distribution of the product to
consumers.

As an example, Annex 2 gives the detailed prototype tests recommended by the
NEA for ionisation chamber smoke detectors.

c) Quality control
This consists of statistical sampling of products, components, materials and
manufacturing methods coupled with a test regimen sufficient to confirm that the
products are within the specifications of the prototype.

5.1.4. Labelling requirements

For radioactive products that comply with the criteria on dose restriction outlined in
this Guide, labels are not essential to safety, although they may be desirable for other
reasons. It is recognised, for example, that some consumers require appropriate
information at the time of purchase. It is recommended, therefore, that information
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that is observable at the time of purchase, e.g. on the packaging, should indicate that
the product contains radioactive material and has been assessed and authorised by the
National Authority. This information should also be on the product itself, except when
the National Authority agrees that it is not practical to do this.

Any guidance that is considered desirable for the purpose of reducing exposures due to
accident, misuse or disposal (see 4.5 and 4.6) should be given on the package, in the
accompanying instructions and, if appropriate, on the product itself.

5.2. Post-licensing surveillance

5.2.1. Retrospective reviews

It is recommended that National Authorities carry out retrospective reviews {at least
every 10 years) to determine that individual doses are being maintained within the
restrictions established in the authorisation. These reviews should include effective
dose equivalents to individual users and non-users from specific products. The reviews
should also include results of investigations of accidents and examples of misuse.

Estimates should also be made of the collective dose equivalents for types of
consumer product (e.g. all (CSDs supplied to the public) and also for al! consumer
products. On rare occasions, it may be necessary for a National Authority to limit
further supplies of a product if the collective dose is deemed to be too significant.

The appropriateness of standards used by National Authorities when considering a
consumer product for authorisation should also be reviewed periodically (e.g. every
10 years).

5.2.2. Periodic revision of licenses

It is recommended that the authorisation granted for any product should be for a fixed
number of years (e.g. 5), to be decided upon by the National Authority, or a shorter
time if changes are proposed that could result in increased doses to users or non-users.
Applicants should seek reapproval after the time decided by the National Authority or
when any significant change to the product has been proposed.
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Annex 1

Tabie 1 gives details of consumer products currently available in OECD countries.
Table 2 gives brief details of products that have been available in the past. There
is some overlap in the two tables.
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Table 1

SURVEY OF CONSUMER PRODUCTS AVAILABLE IN OECD COUNTRIES*

Product Nuclide Activity or mass per product References Notes

to

lonisation chamber smoke
detectors

Timepieces containing radioactive
paint

241Am Up to 0.04 MBq

3H Up to 280 MBq
147Pm Up to 5.5 MBq
226Ra Up to 5,5 kBq

1, 2, 3, 4

5, 6, 7, 8,
9, 10, 11,
12

Compasses containing radioactive
paint

Other products containing
radioactive paint

Liquid crystal display digital
watches with gaseous tritium light
sources (GTLSs)

Compasses containing GTLSs

Fishing floats containing GTLSs

Telephone dials containing GTLSs

Other products containing GTLSs

Static eliminators (antistatic
brushes)

3H
147Pm
226Ra

3H
147Pm

3H

3H

3H

3H

>H

2 4 ' Am

Up to 300 MBq
Up to 6 MBq
Up to 200 kBq

Up to 300 MBq
Up to 4 MBq

4000 to 7500 MBq

Up to 7500 MBq

Up to 7500 MBq

Up to 7500 MBq

Up to 7500 MBq

Up to 18 MBq
Up to 1 MBq

4, 6, 12,
13, 14

14

14

14

14

6, 15. 16

Some existing detectors have
higher activities.

Activities quoted are maximum
values allowed by IAEA standard
(ref 5) for wristwatches. Higher
activities allowed for clocks. Some
existing timepieces have higher
activities. Radium now very little
used.

Radium now very littlf used.

E.g. switch markers, bell pushes,
lock illuminators, etc. Very few
new products.

Not available in Sweden, Norway,
Belgium and Denmark. Use
declining.

Not available in Norway, Sweden
and Denmark.

Not usually on modern push button
phones. Not available in Norway,
Sweden and Denmark.

E.g. light switch markers, bell
Pushes. Not available in Norway,
Sweden and Denmark.

Not recommended for supply to
general public in UK.
Not available in Norway, Sweden
and Denmark.



CJI

Incandescent gas mantles

Opthalmic glass lenses

Camera lenses

Glassware and ceramic tableware

Ceramic tiles

Enamelled badges, cloisonne
jewellery

Electron tubes

Fluorescent lamp starters

Lightning conductor attachments

Th

Th

Th

U
Th

U
Th

3H

60Co
63(MJ
85Kr

" " P m

Th
3H

226Ra
2 4 1 Am

1 to 1.6 kBq
(250-450 mg)

Up to 0.1 kBq
(Up to 20 mg)

Up to 15 kBq

Up to 20 % by
weight (glaze)

Up to 400 Bq/g
(enamel)

800 kBq
1700 kBq
6 kBq
35 kBq
7 kBq
40 kBq
320 kBq

0.05 mg

Up to 40 MBq
Up to 400 MBq

19. 20

6, 12, 21,
22

6, 12, 23,
24, 25, 26

27

6, 28

6, 12

6, 12

29

Large numbers of items of
cloisonne jewellery recently
supplied in USA.

Not recommended in Italy. Not
available in Sweden and Denmark.
Not supplied direct to public in
most countries.

This table is included to give general information on consumer products currently available (January 1985). It does not pretend to be exhaustive as far as products or
practices are concerned.
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Table 2

CONSUMER PRODUCTS NO LONGER PRODUCED IN SIGNIFICANT QUANTITIES
BUT WHICH HAVE BEEN SUPPLIED TO MEMBERS OF THE PUBLIC IN THE PAST

AND MAY STILL SOMETIMES BE AVAILABLE IN SECOND-HAND MARKETS*

Product Nuclide Activity or mass
per product

lonisation chamber smoke detectors

Timepieces containing radioactive paint

Compasses containing radioactive paint

Other products containing radioactive paint
(for example, instrument dials, thermostat
dials and pointers, car lock illuminators, bell
pushes, speedometers, light switch
markers)

Electron tubes

Fluorescent lamp starters

Vending machine coins

Bank cheques

Luminising kits

Electric compress (blanket)

Emanators, soda syphon bulbs and other
devices designed to add radon to drinking
water

Ointments, creams and powders

Driver's licenses

Identity cards

85Kr

9°Sr

226Ra

226Ra

Up to 550 kBq
250 MBq

Up to 200 kBq

Up to 200 kBq

Up to 50 kBq

14C

14C

3H

Natural
uranium
Natural
thorium

4 kBq

40 kBq

10 % by weight

80 kBq

0.4 kBq
Up to 100 kBq
Up to 1 GBq

Up to 3 MBq

1 kBq to 3 MBq

40 kBq

40 kBq

This table includes some but not all products available in the past.
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Annex 2

PROTOTYPE TESTS FOR lONISATION CHAMBER
SMOKE DETECTORS (ICSDs)

The following is a modified form of the annex to Recommendations for ionisation
chamber smoke detectors in implementation of radioactive protection standards,
published by NEA in 1977. This is reproduced as an example of a typical set of tests
that could be carried out. Values in mrem/h and ftd in the original document have
been converted to,uSv/h and Bq respectively.

1. Preliminary tests on ICSDs

These shall include:

a) General inspection noting any obvious design defects. The competent National
Authorities shall be satisfied that the ICSD is so constructed that, under normal
conditions of use, direct contact with the radioactive source(s) shall be
impossible, that the ionisation chamber for single station ICSD shall be
sufficiently tamper-proof, and that the source(s) will not become detached or
suffer loss of integrity in ordinary use during the lifetime of the ICSD.

b) Measurement of external dose rates. The competent National Authorities shall be
satisfied where appropriate that the external dose rate averaged over 10 cm2 is
less than 1 uSv/h at 0.1 m from the surface of the device.

c) Measurement of radioactive contamination on the external surfaces and those
accessible during maintenance operations of the ICSD. The ICSD shall be deemed
to have failed if the levels exceed a mean of 0.4 Bq/cm2 for «-emitters or
4 Bq/cm2 for S-emitters on all examined surfaces.

2.1. Additional tests on ICSDs

The competent National Authorities shall be satisfied that the source(s) will not
become detached or suffer loss of integrity as a result of the following tests. A
separate ICSD shall be used in each test.
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a) Temperature: The ICSD shall be cooled to -25 °C, kept at this temperature for
one hour, then allowed to return to ambient temperature. It will then be heated to
100 °C, kept at this temperature for one hour, then allowed to return to ambient
temperature.

b) Impact: The equipment and procedure for the impact test is a modified form of
those described in ISO 2919. A steel hammer weighing 0.5 kg shall be dropped
from a height of 0.5 m on to the ICSD which is positioned on a steel anvil so as to
suffer the maximum damage.

c) Drop: The ICSD shall be dropped from a height of 10 rn on to a hard unyielding
surface so as to suffer the maximum damage. This test may be relaxed for single
station ICSDs, where a 4 m drop test is considered sufficient.

dl Vibration: If the ICSD has not been successfully subjected to a vibration test
which is specified in a national or international standard concerned with the
proper functioning of the ICSD, then the following test shall be applied. The iCSD
shall be vibrated sinusoidally in a direction perpendicular to its normal plan of
fixation; the frequency of vibration being swept from 5 to 60 Hz at a rate of
4 octaves/hour. The peak acceleration shall be 0.24 g for the range 5-20 Hz.
0.40 g for 20-40 Hz and 0.51 g for 40-60 Hz. T.vo sweeps through the range
shall be made, and the ICSD shall then be vibrated for one hour at any resonant
frequencies found, the peak acceleration being 0.7 )'f ms"2, where f is the
resonant frequency.

2.2. Additional tests on sources

a) Maintenance: In addition to the ISO/C 32222 classification tests, two sources
mounted in their holders shall be subjected to twice the number of cleaning
operations to be carried out during the expected lifetime of the ICSD according to
the instructions of the manufacturer. The sources shall be considered to have
passed this test if they have maintained their integrity.

2.3. Evaluation

a) Sources containing solid radioactive substances: Following each test, wipe or
immersion leak tests shall be carried out according to the recommendations and
methods described in ISO DTR 4826 (April 1975). The wipe test shall be carried
out over the source(s) and the inactive surfaces of the detector paying particular
attention to the source holder. The immersion test shall be carried out using the
complete detector. If the removed activity is less than 200 Bq from each source,
then the source shall be considered to have retained its integrity.

b) Sources containing krypton 85 gas: Following each test, the activity of the
source(s) shall be determined by appropriate means to confirm that rupture of the
source(s) has not occurred. Leak tests shall then be carried out on the source(s). If
the detected leak rate corresponds to less than 4 kBq per day from each source,
then the source shall be considered to have retained its integrity.
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3.1. Tests for the effects of fire

The competent National Authorities shall be satisfied that the source(s) in an ICSD will
not result in an unacceptable level of contamination in the event of a fire. A fire test
shall therefore be carried out on the complete ICSD or on the source(s) mounted in their
source holders in the presence of parts of the ICSD which are sufficiently
representative of the whole ICSD. Air shall be passed through the furnace for the
duration of the test at a flow rate of 1 to 5 l/min, and condensed and filtered before
release to atmosphere. The ICSD (or the parts thereof) shall be heated from room
temperature to 600 °C, and retained at this temperature for one hour.

!f the sum of the activity remote from the source(s) (that is. that which is in the
condenser and on the filters and in the debris) and that removed from the source(s) and
holder(s) either by wipe or by immersion leak testing (using the methods and f-
procedures described in ISO DTR 4826), exceeds 200 Bq per source, then the
source(s) shall be considered to result in an unacceptable level of contamination.

iCSQs containing 85Kr need not be subjected to this test.

3.2. High temperature industrial fire and incineration test

The competent National Authorities shall be satisfied that the source(s) in an ICSD will
not result in an unacceptable release of activity to atmosphere in the event of a high
temperature fire (for industrial ICSDs) or of incineration of waste (for single station
ICSDs). A high temperature fire and incineration test shall therefore be carried out on
the complete ICSD or on the source(s) mounted in their source holders in the presence
of parts of the ICSD which are sufficiently representative of the whole ICSD. The
procedure shall be the same as that described in paragraph 3.1, except that the ICSD
(or the parts thereof) shall be heated to 1 200 °C and retained at this temperature for
one hour.

If the activity detected in the condenser and on the filters exceeds 1 percent of the
activity of the ICSD (radioactive daughters of 226Ra are excluded) then the source(s)
shall be considered to result in an unacceptable release of activity to atmosphere.

ICSDs containing 85Kr need not be subjected to this test.
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Edison Building. Bliss Street. P.O. Box S641. BEIRUT.
Tel. 354429 - 344425

MALAYSIA - MALA1SIE
University of Malaya Co-operative Bookshop Ltd
P.O. Boi 1127. Jalan Panlai Baru
KUALA LUMPUR Tel 5777O1/577O72

THE NETHERLANDS - PAYS-BAS
Staalsuilgevcru. Verundboekhandcl.
Chr. Plantiinslraat I Poslbus 20014
2500 EA S-GRAVENHAGE Tel nr 070 789911
Voor bestcllingen Tel. 070 7K920K

NEW ZEALAND - NOUVELLE-ZELANDE
Publications Section.
Government Printing Office Bookshops
AUCKLAND. Retail Bookshop 25 Rutland Sired.
Mail Orders 85 Bcdch Road Pn. Me Big C PO
HAMILTON. Retail Ward Street
Mail Orders. P O Box 857
WELLINGTON- Retail- Mulgravc Strccl (Head Olh.cl.
Cubacade World Trade Centre
Mail Orders Private Bag
CHRISTCHURCH Rclsil 159 Hertford Slrecl.
Mail Orders Private Bag
DUNEDIN Retail Prints Street
Mailorder. l>0 io i 1 !04

N0RWA\ - NORVEGE
J G TANUM A/S
P O Box 1177 Senlrum OSI O I Tel (02! KO 12 60

PAKISTAN
M i r a Book Agency. 65 Stwhiah Quaid P-Ajjm. I AHURr '
Tel 66S39

PORTUGAL
Livrana Portugal. Riu do Carmo 70-"'4.
1117 LISBOA CODEX Tel 360582/1

SINGAPORE - SINGAPOl'R
Information Publications Ptc Lid.
Pei-^u Induslnal Building.
24 New Industrial Road \° (!?-06
SINGAPORE 1953. Tel 283178b. l»l\T)k

SPAIN - ESPAGNE
Mundi-Prensa Libros. S A
Caste'ld 37. Apjrladn 1223. MADRIDO800I Tel 275 46 ?s
Libreria Bosch. Ronda Universidad I I . BARCELONA 7
Tel. 317 53 08. 317.53 58

SWEDEN - SUEDE
AB CE Friues Kungl Hovbokhandcl.
Box 16 356. S 103 27 STH. Regcringsfjian 12.
DS STOCKHOLM Tel. O8/23.8« 00
Subscription Agency/Abonncmems
Wennereren-Williams AB.
Box 30004. SI04 25 STOCKHOLM
Tel. 08/54 12.00

SWITZERLAND - St ISSE
OECD Publicalions and Information Ccmci
4 Simrockstrassc 5300 BONN (Germans) Tel (0: :«l 21 60 4*
Local Agems/Afems focaux
Librairic Payot. 6 rue Grenus. 1211 GENf Vfc 11 Tel 02: 11 »1 50

TAIWAN - FORMOSE
Good Faith Worldwide In!'I Co. Lid
9th floor. No 118. Sec 2.
Chung Hsiao E Road
TAIPEI. Tel. 391 7396/391 7397

THAILAND - THA1LANDE
Suksit Siam Co.. Ltd . 1715 Rama IV Rd.
Samyan, BANGKOK' 5. Tel 2511630

TURKEY - TURQUIE
Kultur Yasinlan Is-Turk Ltd Sli
Ataturk Bulvari No 191/Kat 21
Kavaklidere/ANKARA Tel 17 02 66
Dolmabahce Cad No : 29
BES1KTAS/ISTANBUL Tel 60 71 88

UNITED KINGDOM - ROVAt M E - l ' M
H.M Stationer) Oflicc.
P.O.B. 276. LONDON SW8 5DT.
(postal orders only)
Telephone orders: <0l) 622.3316. or
49 High Holborn. LONDON WC1V 6 HB (personal callers)
Branches at. EDINBURGH. B IRMINGHAM. BRISTOL.
MANCHESTER. BELFAST.

UNITED STATES OF AMERICA - FTATS-INIS
OECD Publications and Information Center. !>uuc 1207.
1750 Pennsylvania Ave.. N.W. WASHINGTON. D C 20006 - 4582
Tel (202)724.1857

VENEZUELA
Libreria del Esle. Avda. F Miranda 52. Editicio Galipjn.
CARACAS 106 Tel. 32.23.01/33.26.04/31 5B.3S

YUGOSLAVIA - YOUGOSLAVIF.
Juloskivcnska Knjiga. Kne7 Mihajlova 2. P O B 36. BEOGR AD
Tel. 621.992

Les comnwtxles nrovenam de pays oil I'OCDE n'a pas encore designe de dcpositaiie peuvent etre adressce-
OCDE. Bureau des Publicalions. 2. me Andre-Pascal. 7577S PARIS CEDEX 16

Orders and inquiries from countries where sales atenls have not yet been appointed may be sent to:
OECD. Publications Office. 2. n c Andre-Pascal, 75775 PARIS CEDEX 16

6S7B7


