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THE PROGRAMME OF WORK ON COMMITTEE 2
OF ICRP ON INTERNAL DOSIMETRY

JOHN W STATHER
National Radiological Protection Board, Chilton, Didcot, Oxon, OX11 ORQ, UK

Committee 2 of ICRP has the responsibility for establishing secondary standards based on the
Commission's recommended dose limits. The Committee has an extensive programme of work
related to internally incorporated radionuclides which was reviewed at its September, 1997 meeting
in Oxford, England. It is summarised below.

MEMBERS OF THE PUBLIC
Over the last four years the Committee has developed a number of reports giving ingestion and

inhalation dose coefficients for members of the public" 4>. These reports, prepared by Tasks Groups on
Internal Dosimetry (INDOS) and on Dose Calculations (DOCAL) are summarised in the Table. A
summary report (Publication 72)(5) has recently been issued giving a compilation of effective dose
coefficients for intakes by inhalation and ingestion of radionuclides of the 31 elements covered by
Publications 56, 67, 69 and 71. Additionally the report gives dose coefficients for radionuclides of a
further 60 elements for which age-dependent models have not been developed. The biokinetic models used
for these additional elements are those given for adults in Publication 30 and allowance has been made
only for changes in body mass and for doses from material in the excretion pathways. The dose coefficients
must therefore be used with care for infants and children. These dose coefficients are also given in the
International Basic Safety Standards'6' and in the new EURATOM Directive17'.

Publication 72 gives only committed effective doses and in the case of inhalation covers only
inhalation of aerosols of 1 urn Activity Median Aerodynamic Diameter (AMAD). A CD-ROM is now
being developed that will give inhalation dose coefficients for a range of particle sizes (0.001,0.003, 0.01,
0.03, 0.1, 0.3, 1, 3, 5 and 10 um AMAD) as well as ingestion dose coefficients. It will give equivalent
doses to tissues including all those with specific tissue weighting factors, wT and effective doses for a
range of integration times (1, 7,30 days, 1,5, 10, 20, 30 and 45 years) together with committed equivalent
doses and committed effective doses. It will also include similar data for the radionuclides for which
committed effective doses are given for workers in Publication 68 (see below). The CD-ROM will
include biokinetic models for the elements, as well as the relevant text from Publications 68 and 72. It is
expected that the CD-ROM will be issued by the Commission early in 1998 after essential quality
assurance checks have been carried out.

WORKERS
In Publication 68(8), ICRP gave dose coefficients for workers based on revised biokinetic and

dosimetric models191". It superseded Publications 30<9"'" and 61(l21. Many of these revised models were
physiologically based and developed for the purposes of bioassay interpretation as well as for dose
calculations. A Working Party of Committee 2, with membership from Committee 4 (which covers the
practical application of the Commission's recommendations) has prepared a revision of Publication 54<13).
This report provides information necessary for interpreting bioassay data that is consistent with the new
biokinetic and dosimetric models. The report will give information only on selected radionuclides of a
limited range of elements (H, Fe, Co, Sr, Ru, I, Cs, Ra, U, Np, Pu, Am, Cm, and Cf) considered to be of
most importance for radiation protection in the workplace. It has been approved for publication and should
be issued late in 1997. The Working Party is also preparing a CD-ROM to facilitate the interpretation of
bioassay data.

A long-term task of INDOS and DOCAL is a full revision of Publications 30 and 54. The aim is
to comprehensively review the biokinetic and dosimetric models used for adult workers and to provide
information in one document that is appropriate both for dosimetry and for bioassay interpretation, rather
than in separate documents as they are at present. The work on this revision is expected to go on over the
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term of the present committee and publication is not expected for at least four years. In the interim, INDOS
is preparing a Technical Document that will give practical guidance on the application of the Human
Respiratory Tract Model model to specific materials and circumstances of exposure. The development of
this report will be an essential input to the revision of Publication 30.

EMBRYO AND FETUS
A further report is in preparation that will give dose coefficients for the embryo and fetus from

intakes of radionuclides by the mother. It will cover radionuclides of the 31 elements covered in
Publications 56, 67, 69 and 71 (Table) and will apply to both members of the general public and to
workers. In the development of biokinetic models, two approaches are being used. Where .uffu ient
information is available, element-specific models are being developed. This applies, for example, to
tritiated water, caesium, iodine and the alkaline earths. Where only limited data are available, a generic
modelling approach will be used based on information on relative concentrations of radionuclides in fetal
and maternal tissues obtained principally from animal studies. As part of the development work needed
for this report DOCAL is developing dosimetric models that will allow the calculation of doses to the
embryo and fetal tissues from radionuclides deposited either in the tissues of the embryo/fetus, in the
placenta or in the mother. To provide data that can be used for assessing a range of possible intake
scenarios dose coefficients will be given for acute and chronic intakes by the mother at various times both
before conception or during pregnancy. Ingestion dose coefficients will be given for a range of possible
/, values while inhalation dose coefficients will be given for both 1 and 5 um AMAD aerosols; the default
values for members of the public and workers respectively.

For acute exposures, intakes of radionuclides will be taken to occur at the start of weeks 1,5, 10,
15, 25 and 35 of the pregnancy and at 6 months and 2Yi years before conception. For chronic exposures,
intakes are taken to occur during the year of pregnancy, starting from conception, for 1 year before
conception or for 5 years before conception. This range of intake scenarios should allow doses to the
offspring to be calculated for any pattern of intake by the mother. Equivalent doses to the date of birth will
be given for the brain from 8-15 weeks of gestation and for the tissue receiving the highest dose. The
effective dose to birth will also be given using the wTs recommended by ICRP in Publication 60. Whilst
these values are not strictly appropriate for exposures in utero, they have been used as no alternative
weighting factors are available and the calculation of effective dose provides a useful quantity for
comparison with doses to the reference adult. Effective doses (to age 70 years) received after birth will
also be given, together with the total committed effective dose (before and after birth) received by the
offspring. It is expected that the report will be ready for publication late in 1998.

RELIABILITY OF DOSE COEFFICIENTS FOR THE PUBLIC
A further document is being developed on the reliability of dose coefficients for the public. The

aim is to review parameter values used in the biokinetic and dosimetric models for a range of elements and
to examine how uncertainties in the models influence the reliability of the point estimates of committed
effective dose, and hence of radiation detriment. The report will examine inter alia variability in human
studies, the difficulties in extrapolating the results of animal experiments to man and the relevance of in
vitro solubility studies. The focus of the report will be to examine how uncertainties in the biokinetic and
dosimetric models for ingestion, inhalation and systemic activity influence effective dose. It will also
identify areas for future work.

DOSIMETRIC MODEL FOR THE HUMAN ALIMENTARY TRACT
The present model of the gastrointestinal tract as applied by ICRP in the preparation of dose

coefficients was first published in 1966. Whilst it has provided an essential basis for dose calculations for
nearly 30 years, there is now a need to develop a new dosimetric model for the human alimentary tract
which takes account of more recently published information. A Task Group has been set up to develop
a new model for the Human Alimentary Tract (HAT). The programme of work will cover: definition of
the anatomical regions needed for dosimetry; review and evaluation of information on the movement of
materials through the whole of the alimentary tract, including the mouth and oesophagus; the possible
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retention of radionuclides in the gut wall and absorption from different regions; review of information on
the location of cells at risk and methods for estimating radiation doses; provision of reference parameters
for the relevant biokinetic and anatomical parameters at various ages; and consideration of uncertainties
in dose calculations.

It is anticipated that the Group will complete its report in about four years time.

OTHER ISSUES
Committee 2 is keeping under review a number of issues of relevance to its work. A Working

Party with Committee 1 (which covers radiation effects) is reviewing information on the calculation of
doses from bone seeking radionuclides. For the skeleton, doses are presently calculated to cells lying
within 10 \xm of the endosteal bone surfaces. Information has recently become available which indicates
that the sensitive cells for bone tumour induction are present not only near endosteal surfaces but also
throughout the bone marrow and bone matrix. These data are being reviewed in the context of
epidemiological and experimental data on bone tumour induction. The aim is to give advice on the
location of sensitive cells in the skeleton for dose calculation and risk assessment.

In calculating doses for Auger electron emitters, the assumption presently made is that energy is
deposited uniformly throughout cells and tissues. In some circumstances, however, they may concentrate
in particular parts of the cell and result in inhomogeneity of energy deposition. In particular, where
radionuclides become localised within the cell nucleus, it is possible that higher local doses to sensitive
sites would be underestimated by calculating average tissue dose. The Committee intends to stimulate
work in both Committees 1 and 2, with the aim of developing more work in this area.

The present phantom used for dose calculations is the MIRD phantom which represents the body
as a set of geometrical shapes. DOCAL has considered the question of developing phantoms for dose
calculations based on medical imaging data. These would have the advantage that they could cover a range
of ages, they could be used both for external radiation and internally incorporated radionuclides, they
would be more flexible in use and more realistic. In particular if further organs are identified for which
dose calculations are needed they could be readily identified in the phantom. DOCAL will work towards
developing new phantoms but it is expected to take some years before a family of reference phantoms will
be available.

The Committee is reviewing information available for retrospective dosimetry that will permit the
assessment of doses resulting from the release of radionuclides into the environment, either in routine
situations or after accidents such as that at Chernobyl. The Committee will, in due course, consider how
this issue should be taken forward.

INDOS is to develop parameters for the transfer of radionuclides to mother's milk and dose
coefficients for intakes by the offspring. The issue of dose coefficients for the offspring can have a
potential impact on advice for maximum levels of radionuclides in foodstuffs. The task is to cover:
assessing the transfer of radionuclides to breast milk following intake by the mother; determining /,
values for intakes of radionuclides in milk by the newborn child (appropriate/, values may well be higher
than those adopted for the 3 month infant as it is known that gut absorption falls rapidly in the first few
weeks and months of life); and calculation of dose coefficients for the transfer from food to mother's milk
to the newborn.

To date, ICRP has not given advice on the interpretation of wound monitoring data following
accidents involving radionuclides. The biokinetic models that have been developed for various
radionuclides are, however, applicable to the soluble component of any deposit in wounds that enters the
blood circulation. Committee 2 has considered the need to give advice on doses from material deposited
in wounds. The United States National Committee on Radiological Protection and Measurements (NCRP)
has recently set up a Committee to review the problem of wound contamination. ICRP will, for the
present, follow the work of this Committee.

The human respiratory tract model is not at present readily applied to the dosimetry and risk
assessment for exposures to radon and its decay products. The issues are complex and influenced by the
reference values adopted for deposition and clearance in the respiratory system as well as the radiation
weighting factor, wR for a particle irradiation of the lung and the dose and dose rate effectiveness factor
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(DDREF). At present, exposure limits for radon recommended by ICRP041 are based on dose-response
relationships from epidemiological studies. Committees 1 and 2 are to review the epidemiological and
dosimetric approaches to assessing the consequences of exposure to radon with the aim of harmonising
the two approaches.
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Table

Summary of Reports on Dose Coefficients for Members
of the Public and Workers from Intakes of Radionuclides

ICRP Publication

ICRP Part number

Ingestion dose coefficients

Gastrointestinal tract modelh

Inhalation dose coefficients

Respiratory tract modelh

Tissue weighting factors'1

56h

1

+

30

+

30

26

67C

2

+

30

-

na

60

Dose coefficients (Sv Bq ')

Public3

69d

3

+

30

-

na

60

7T

4

-

30

+

66

60

72'

5

+

30

+

66

60

Workers

68g

na

+

30

+

66

60

a Age-dependent dose coefficients (3 months, 1-, 5-, 10-, and 15-years and adult).
b For selected radioisotopes of H, C, Sr, Zr, Nb, Ru, I, Cs, Ce, Pu, Am and Np.
c For selected radioisotopes of S, Co, Ni, Zn, Mo, Tc, Ag, Te, Ba, Pb, Po and Ra (model updates for Sr, Pu,

Am, Np).
d For selected radioisotopes of Fe, Sb, Se, Th and U.
e For selected radioisotopes of elements in Parts 1, 2 and 3, plus Ca and Cm.
' Compilation of dose coefficients for radionuclides in Parts 1-4, plus radionuclides of a further 60 elements in

Publication 30.
8 Dose coefficient for elements/radionuclides in Publication 72.
h ICRP Publication number
+/- Dose coefficients given/not given in report,
na not applicable.
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