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IN THE BEGINNING...

1895 RoOntgen discovers X rays
1896 Becquerel discovers radioactivity
Grubbe describes x ray dermatitis of hands

y _

Fuchs publishes advice for hands

“Keep exposure as short as possible
Keep at least 12 inches from the tube
Coat the exposed skin with vaseline”

1898 The Curies discover Radium and
Polonium

Wolfram Fuchs
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THE GESTATION OF ICRP

1925 15t International Congress of Radiology, London

Present were
Val Mayneord and Laurie Taylor
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THE BIRTH OF “ICRP’

1928
2hd Congress, Stockholm

The rontgen defined

International X ray and
Radium Protection
Committee established
Rolf Sievert




THE FIRST RECOMMENDATIONS, 1928

noted that
“The effects to be guarded against are injuries to
superficial tissues, derangements of internal organs and
changes in the blood”

--As a remedy, a prolonged vacation and limitation of working

hours were recommended.

The main emphasis was on shielding requirements and included
no dose limits, but did advise the worker
“should on no account expose himself unnecessarily to a
direct beam” and
“should place himself as remote as practicable from the
X-ray tube” .
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[HE EARLY PHASE 1928-1950

“Under satisfactory working conditions a person in
normal health can tolerate exposure to X-rays to an
extent of about 0.2 roentgens per day” -IXRPC, 1934

“The figure of 2 r per week seems very close to the
probable threshold for adverse effects”, -ICRP, 1950 -
leading to a proposed limit of 0.3 r per week for low LET radiation.

Implying the concept of a safe threshold for humans-
and no environmental concerns.
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1950 RECOMMENDATIONS

The Commission provided an impressive list of the health
effects that should be kept under review.

Superficial injuries.

General effects on the body, particularly blood and
blood-forming organs, e.g., production of
anaemia and leukaemia.

The induction of malignant tumours.

Other deleterious effects including cataract (and
other less likely examples).

Genetic effects.

It also proposed the establishment of five committees ( -V) on
permissible dose from: external radiation, internal radiation,

sealed sources, radiations above 3 MeV, and waste disposal.
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WHAT CHANGED?

The emergence of accelerators, reactors, atomic
weapons and
fallout

In 1950 IXRPC was
renamed ICRP

By 1955 excess leukaemia was seen in survivors of
Hiroshima and Nagasaki
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ICRP RECOMMENDATIONS, 1955

“In view of the incomplete evidence on which the (risk)
values are based...it is strongly recommended that every
effort be made to reduce exposure to all types of ionising
radiation to the lowest possible level.”

And Committee reported that

“no radiation level higher than the natural background can
be regarded as absolutely ‘safe™

and that the problem therefore was to

“choose a practical level that, in the light of present
knowledge, involves a negligible risk”, and

“*Maximum permissible doses should be set so as to

Involve a risk which is small compared with other hazards
In life.”
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EVOLUTION OF PROTECTION
1955-77(i)

In 1959, Recommendations were published by Pergamon Press
In what is usually referred to as ICRP Publication 1, and for the
first time the basis of the Commission’s policy was presented
and discussed.

The weekly dose limit of 0.3 rem was replaced by a limit of the
accumulated dose equivalent, 5(N-18) rem, corresponding to an
average annual dose of 5 rem (50 mSv). For the public, the dose
limit was set at 0.5 rem y1 (5 mSv y-1) with a genetic dose limit of
5 rem (50 mSv) per generation.
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EVOLUTION OF PROTECTION
1955-77(i)
In 1960, Karl Morgan had the Report
of Committee Il as ICRP Publication 2,
a major document on internal emitters

with tables on maximum permissible
body burdens and MPC-values.

Also Committee Ill published its report,

ICRP Publication 3, on Protection against
X rays and beta and gamma rays from sealed sources.

The three documents, Publications 1-3, together definitely
established ICRP as the leading international radiation protection
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EVOLUTION OF PROTECTION
1955-77(iii)

In 1962 Bo Lindell was elected to
The Commission and the Committees
Were reorganized into the present
Committees 1-4.

Henri Jammet was also elected to
The Commission and made Chairman

of Committee 4, which included new members
Dan Beninson and John Dunster.
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EVOLUTION OF PROTECTION
1955-77(iv)

In an important development, the threshold for stochastic effects
was dismissed in 1966

“... the Commission sees no practical alternative, for the
purposes of radiological protection, to assuming a linear
relationship between dose and effect, and that doses act
cumulatively. The Commission is aware that the assumptions of
no threshold and of complete additivity of all doses may be
Incorrect, but is satisfied that they are unlikely to lead to the
underestimation of risks.”

(Publication 9)
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ICRP RECOMMENDATIONS, 1977
PUBLICATION 26 (i)

THE SYSTEM OF DOSE LIMITATION

“no practice shall be adopted unless its introduction
produces a positive net benefit;

all exposures shall be kept as low as reasonably
achievable, economic and social factors being taken
Into account; and

the doses to individuals shall not exceed the limits
recommended for the appropriate circumstances by the
Commission.”

The Commission was aware that it was making ethical
judgements, but considered them included by use of the
adjective ‘social’ in the principle of optimization-
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ICRP RECOMMENDATIONS, 1977
PUBLICATION 26 (ii)

The concept of ‘critical organ’ was abandoned as it was felt that
there was sufficient knowledge of cancer risk to a number of
organs to permit the calculation of a weighted whole-body dose.

In the recommendations the Commission
Introduced the weighting procedure without
presenting the result as a new guantity.

This was first made in a statement in
1978, when the name

effective dose equivalent was introduced,
following the proposal of the German
radiation physicist Wolfgang Jacobi.
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ICRP RECOMMENDATIONS, 1977
PUBLICATION 26 (i)

- the basis for deciding what is reasonably achievabl ein
dose reduction

“Is the Collective Dose sufficiently low that further
reduction in dose would not justify the incremental cost
required to accomplish it? Use differential cost-benefit
analysis where the independent variable is the Collective
Dose and assign a monetary value to the unit of
Collective Dose.”

Classical Cost Benefit Analysis addresses the question —
‘How much does it cost and how many lives are saved?”’

Protect SOCIETY and the INDIVIDUAL is adequately protected
from any source.
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IN 1977 DOSE LIMITS WERE SECONDARY
Occupational

The dose limits were justified on the basis that average doses
corresponded to risks that were comparable with average
risks in ‘safe’ industries. Maximum risk was not considered.

Public
The argument for the dose limit was convoluted.

“The assumption of a total risk of the order of 102 Sv -1
would imply restriction of the lifetime dose to the
iIndividual member of the public to 1 mSyv per year.

The Commission’s recommended limit of 5 mSv in a
year, as applied to critical groups, has been found to
give this degree of safety and the Commission
recommends its continued use.”
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THE MODERN ERA 1990-

During the 1980’s estimates of risk increased.
The ICRP response was that OPTIMIZATION was sufficient.

But in the 1990 Recommendations a five-fold increase in fatal
cancer risk coefficients was adopted in Publication 60.

Unlike in Publication 26, much of Publication 60 was on
establishing the risk per unit dose and the acceptable maximum
iIndividual risk----- to justify the dose limits.

The occupational dose limit was set at an average of 20 mSv/yr
averaged over 5 years with no more than 50 mSv in a single year,
while the public limit was maintained at 1 mSv/yr with 5 mSv being
allowed in exceptional years.
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THE MODERN ERA 1990-
1990 SYSTEM OF PROTECTION

Little advice was given on Optimization, although significant
changes to its application were made.

(JUSTIFICATION) OPTIMIZATION (LIMITATION)

“In relation to any particular source within a practice, the
magnitude of individual doses, the number of people
exposed, and the likelihood of incurring exposures,
should be as low as reasonably achievable, economic
and social factors being taken into account.”

“This procedure is to be constrained by restrictions on
doses to individuals ﬁDose Constraints) so as to limit the
Inequity likely to result from the inherent economic and
social judgements.”

IeRP -Publication 60
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PUBLICATION 77 ON THE USE OF
SOCIETAL CRITERIA

But the Commission was concerned that there was an increasing
misuse of optimization and in Publication 77 it said:
“The optimisation of protection...... has become too
closely associated with collective dose and with the use
of cost-benefit analysis and other gquantitative
procedures.”

and
“Misunderstandings in the use of collective dose,

unrestricted in space and time, sometimes lead to the
misapplication of resources.”

As a result Committee 4 produced Publication 101-
Optimization of Radiological Protection: Broadening the Process.
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TOWARDS THE 2007
RECOMMENDATIONS-(j)

Recommendations since 1990 include the recognition of individual
rights by firstly setting restrictions on individual dose
- then a requirement to optimize protection

When Publication 60 is included, there are some 10 reports which
specify 30 different numerical values for restrictions on individual

dose for differing circumstances.
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TOWARDS THE 2007
RECOMMENDATIONS-(ii)

But there were misunderstandings of concepts;

-the difference between source-related and individual-
related protection.

-the distinction between ‘practices’ and ‘intervention’

-the scope of radiological protection recommendations

while emphasis was put on radiological protection in medicine

and there was an increasing need to consider protection of the
environment.

There was nearly a decade of a policy of transparency and
Involvement of those with a serious interest in protection.

The result was Publication 103, the 2007 Recommendations.
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CONCLUSIONS

In the 80 years of its existence, the Commission has sought to
utilize the best scientific data in preparing recommendations
that address the practical needs of the profession.

The basis of that protection policy has changed as the
scientific data have emerged and as the uses of radiation have
broadened.

In recent years the Commission has adopted a more open
policy in the development of its policies, publications and
Recommendations.

This involvement of the profession has been beneficial to all
parties and may be expected to continue into the future.
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