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ACTIVITY
EXPOSURE
ABSORBED DOSE
TISSUE MODIFYING FACTOR



ACTIVITY



ACTIVITY

THE EMISSION OF IONIZING 

RADIATION OR PARTICLES CAUSED 

BY THE SPONTANEOUS 

DISINTEGRATION OF ATOMIC NUCLEI

ci/Kci/Bq



EXPOSURE



EXPOSURE

EXPOSURE OF X-RAYS AND GAMMA 

RAYS. IT IS DEFINED AS THE ELECTRIC 

CHARGE FREED BY SUCH RADIATION IN 

A SPECIFIED VOLUME OF AIR DIVIDED 

BY THE MASS OF THAT AIR

rontgen



ABSORB



ABSORBED DOSE

The quantity of ionizing 

radiation absorbed by a 

body, measured (usually in 

Grays) as the energy 

absorbed per unit mass

rad/Gy



Retained/IQ



TISSUE MODIFYING FACTOR

RELATIVE SENSITIVE OF 

DIFFERENT TISSUES AND 

ORGANS AFTER EXPOSED 

TO RADIATION 

rem/sv







CGS/SI



























DIAGNOSIS
TREATMENT

MEASUREMENT
INDUSTRY

PROTECTION
INSTRUMENTATION



History 
1. The ICRU (originally known as the International X-Ray Unit

Committee and later as the International Committee for
Radiological Units)

2. Was conceived at the First International Congress of Radiology
(ICR) in London in 1925 and officially came into being at ICR-2 in
Stockholm in 1928.

3. The primary objective was to propose a unit for measurement of
radiation as applied in medicine. From 1950 the ICRU expanded
its role significantly to embrace a wider field.

4. Initially meetings were held every 3 years at ICR congresses
(excluding the 13-year period encompassing World War II) with
one physicist and one radiologist from each participating country
having the right of attendance with the Chairman being
nominated by the ICR host country.

5. A permanent Commission was elected in 1953
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Administration

The Commission's secretariat is in Stockholm 
and its legal status is that of British charity

(Not-for-profit organisation).

https://en.wikipedia.org/wiki/Charitable_organization


90th year celebration

STOCKHOLM



Radiation quantities

The commission has been responsible for
defining and introducing many of units of
measure. The number of different units
for various quantities is indicative of
changes of thinking in world metrology,
especially the movement
from CGS to SI units

https://en.wikipedia.org/wiki/Centimetre%E2%80%93gram%E2%80%93second_system_of_units
https://en.wikipedia.org/wiki/International_System_of_Units


SISTER

1. The ICRU is a sister organisation to the International 
Commission on Radiological Protection (ICRP). 

2. In general terms the ICRU defines the units, and the 
ICRP recommends how they are used for radiation 
protection

https://en.wikipedia.org/wiki/International_Commission_on_Radiological_Protection
https://en.wikipedia.org/wiki/Radiation_protection


AIMS

1. To collect and evaluate the most relevant
data and information pertinent to the
problems of ionizing radiation for inclusion in
its reports.

2. To strive to maintain close contacts with
organizations, professional societies and
statutory bodies that benefit from its work.





UNIFORM REPORTING



MISSION

To develop and promulgate internationally accepted
recommendations on radiation related quantities and
units, terminology, measurement procedures, and
reference data for the safe and efficient application of
ionizing radiation to medical diagnosis and therapy,
radiation science and technology, and radiation
protection of individuals and populations.



BENEFICIARIES

1. Radiation oncologists
2. Radiotherapists, 
3. Diagnostic radiologists,
4. Nuclear medicine physicians,
5. Medical physicists,
6. Radiation dosimetrists, 
7. Radiation protection practitioners and scientists in research,
8. Industry (including nuclear power) and universities,
9. Regulators,
10.Radiobiologists,
11.Epidemiologists,
12.Emergency preparedness engineers,
13.Environmentalists and
14.Instrument designers



Yearly  commission meeting



Gray medal



Liaison with other Organizations

American Association of Physicists in Medicine

American Society for Radiation Oncology

Bureau International de Métrologie Légale

Bureau International des Poids et Mesures

Canadian Nuclear Safety Commission

Council for International Organizations of Medical Sciences

European Association of Nuclear Medicine

Food and Agriculture Organization of the United Nations

International Atomic Energy Agency

International Commission on Radiological Protection

International Council for Science ICSU

http://www.aapm.org/
http://www.astro.org/
http://www.oiml.org/
http://www.bipm.org/
http://www.cnsc-ccsn.gc.ca/eng/
http://www.cioms.ch/
http://www.eanm.org/
http://www.fao.org/
http://www.iaea.org/
http://www.icrp.org/
http://www.icsu.org/


Financial support is provided by the 
following organizations:

1. American Association of Physicists in Medicine

1. Health Physics Society

1. International Atomic Energy Agency

1. International Radiation Protection Association

1. International Society of Radiology

1. Radiological Society of North America



Report Writing Committees

1. The Commission is assisted by Report 
Committees working on an adhoc basis to 
produce draft reports on specific subjects. 

2. They may be assisted by consultants. 
Commission members, called sponsors, 
ensure the liaison between committee 
and Commission



Reports in Preparation



MEMBERSHIP



Recently  published reports



COLLABORATION



Evolution of radiation units







ICRU Report 38

Dose and Volume Specification for Reporting 
Intracavitary Therapy in Gynecology



ICRU REPORT 50

Prescribing, Recording, and 
Reporting Photon Beam Therapy





ICRU Report 58

Dose and Volume Specification for Reporting 
Interstitial Therapy



ICRU Report 60

Fundamental Quantities and Units for Ionizing 
Radiation



ICRU Report 62

Prescribing, Recording and 
Reporting Photon Beam Therapy



ICRU REPORT 71

Prescribing, Recording, and 
Reporting Electron Beam Therapy



ICRU Report 76

Measurement quality assurance for 
ionizing radiation dosimetry



ICRU Report 78

Prescribing, Recording, and Reporting Proton-
Beam Therapy



ICRU Report 83

Prescribing, Recording, and Reporting 
Intensity-Modulated Photon-Beam 

Therapy IMRT



ICRU REPORT 84

PREGNANCY AND MEDICAL RADIATION



ICRU Report 85a-Revised

Fundamental Quantities and Units for Ionizing 
Radiation



ICRU Report 89

Prescribing, Recording, and Reporting 
Brachytherapy for Cancer of the 

Cervix



ICRU Report 91

Prescribing, Recording, and Reporting of 
Stereotactic Treatments with Small 

Photon Beams











PUSHING BACKWARD AND FORWARD AT A TIME 
DIFFICULT BUT NOT IMPOSSIBLE

OAR

TARGET

69



SUMMARY

• ICRU REFINING US

• COMES WITH NEW REPORTS

• ORGANIZES US

• MANY ROLES BEYOND RADIATION

• CHARITY ORGANISATION-NON PROFITABLE

• DOING  BETTER  FOR BETTER TREATMENT



IGNORE QUALIFIABLE METRICS AND 

SPEND EFFORTS IN QUANTIFIABLE 

MEASURES. TO PROPERLY MEASURE 

SUCCESS, WE NEED TO FOCUS 

ON OUTCOMES.



LONG LIVE ICRU
LONG LIVE ICRO








