
PURPOSE AND MAIN FEATURES

John Baldas

Medical Radiation Branch
ARPANSA

The Safety Guides – Radiation 
Protection in the Medical Applications 

of Ionizing Radiation



PURPOSE

• Three separate Safety Guides to provide best practice guidance 
on meeting the requirements of the Code of Practice for 
Radiation Protection in the Medical Applications of Ionizing 
Radiation in the practice of

• DIAGNOSTIC AND INTERVENTIONAL RADIOLOGY

• RADIOTHERAPY

• NUCLEAR MEDICINE

Provide best practice guidance and information for the 
optimisation of the use of ionizing radiation in medical 
diagnosis and therapy in three compact modality specific 
packages
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Include information on
• Allocation of responsibilities
• Clinical assessment of indications for radiological 

procedures
• Procedures to optimise radiation protection and 

minimise exposure to radiation
• Provision of appropriate facilities and equipment
• Detailed recommendations on general and modality 

specific quality assurance
• Material from the three separate Codes outside the 

regulatory scope of the radiation regulatory authority
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MAIN FEATURES

• The Safety Guides are the “professions’ guides”
• Are not regulatory in nature
• Written in a non-prescriptive manner using “should” statements
• Inform and recommend best practice
• Provide specific guidance on the requirements set out in the Code 

of Practice 
• Provide additional useful information and assistance on radiation 

protection and quality assurance issues
• Cover radiation protection for patients, carers, occupationally 

exposed persons and the public
• Applicable to individuals, practices and institutions undertaking 

diagnostic or therapeutic radiological procedures
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• Also cover individuals as part of health screening 
programs, research programs and for medico-legal 
procedures 

• The Annexes provide clarification and additional 
guidance on issues in the Safety Guide

• The Safety Guides were developed by RHC appointed 
Working Groups including ARPANSA, ACPSEM, 
RANZCR, ANZSNM and ANZAPNM nominees, medical 
practitioners, medical physicists, radiopharmacists
and State/Territory regulators etc
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JUSTIFICATION

• Principles of justification and optimisation for all medical 
exposures

• Patient radiation doses in medical diagnosis and treatment - two 
levels of justification- in principle and  case-by-case justification 
by the medical practitioner (radiation)

• Justification – benefits to the health of the patient versus any 
detriment from the effects of ionizing radiation

• Two special cases warrant further justification – pregnant or 
potentially pregnant patients and children under 18

• Research, mass screening and repeat medico-legal procedures
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DUTIES AND RESPONSIBILITIES

• Responsible Person – Radiation Management Plan – written 
protocols and procedures

• Medical Practitioner (Radiation)
• Referrer 
• Radiation Therapist
• Administering Person/Operator - duties
• Radiation Safety Officer (RSO) – typical duties
• Medical Physicist (Qualified Expert)
• Radiation Oncology Medical Physicist (ROMP)
• Equipment Suppliers
• Radiopharmacist/Radiochemist
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OPTIMISATION of PROTECTION

DIAGNOSTIC - Diagnostic Radiology and Nuclear 
Medicine

• Minimise administered dose consistent with image 
quality and  the diagnostic information required

• DRLs as a practical tool to aid in dose optimisation

• Preparation and dispensing of radiopharmaceuticals 
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OPTIMISATION OF PROTECTION

THERAPY - Radiotherapy and Nuclear Medicine

• High radiation levels may require different facilities 
• Clinical dosimetry
• Procedures for therapeutic radionuclides and preparation of 

therapeutic radiopharmaceuticals
• Radionuclide therapy procedures – pregnancy and avoidance of 

conception
• Radionuclide administration and procedures in wards
• Discharge of patients – dose constraints for partners/carers
• Patient information 
• Periods of restriction for I-131 therapies
• Medical emergencies 
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PROTECTION OF THE EMBRYO/FETUS AND THE INFANT

• Illustrated signs for patients to notify pregnancy or if they are 
breast-feeding a baby

• For radionuclide therapy – definitive test for pregnancy before 
administration in the Code of Practice 

• Advise pregnant patient of risks in a meaningful manner
• Breast-feeding to be stopped before commencing radionuclide 

therapy
• Restriction of close contact with a child and interruption time for 

breast-feeding after administration of diagnostic 
radiopharmaceuticals so that a child receives no more than 0.3 
mSv
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QUALITY ASSURANCE
Need to have a QA Program in place
• Acceptance testing for radiation equipment –

calibration and testing frequency
• Quality Assurance in radiotherapy
• Dose calibrators
• Film processing
• Radiopharmaceutical quality testing 
• Record keeping – long term trends
• Patient dose/activity surveys and comparison with  

Diagnostic Reference Levels (DRLs)
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RADIATION INCIDENTS
• Investigating what happened
• Identifying causes
• Remedial action and action to minimise chance of 

similar failures
• Estimation of likely radiation doses and, where 

appropriate, counselling of patients and staff
• Reporting requirements
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OCCUPATIONAL EXPOSURE

General procedures to reduce occupational exposure
• Pregnant or breast-feeding staff
• Exposure from radioactive patients
• Designation of areas- “controlled” or “supervised” areas with 

specific circumstances to be taken into account to restrict 
significant exposure

• Equipment and clothing – shielding, protective clothing
• Personal monitoring
• Dosimetry investigation – Responsible Person should establish 

an investigational level
• Monitoring of work areas for radioactive contamination
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RADIATION SHIELDING, TRAINING and TRANSPORT
• Radiation shielding
• Visible radiation warning signs and illuminated warning lights
• Decontamination of persons contaminated by radioactive 

material
• Decontamination of surfaces or contaminated equipment
• Training of radiation health professions and other health 

professional groups
• Training of staff involved in the administration of brachytherapy  

therapy radionuclides – shielding, radioactive contamination 
and monitoring, restrictions, patient discharge etc

• Storage of radioactive sources
• Code of Practice for the Safe Transport of Radioactive Material 

(ARPANSA 2001)
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MODALITY SPECIFIC ISSUES

DIAGNOSTIC AND INTERVENTIONAL RADIOLOGY

• Interventional procedures
• Fluoroscopic examinations
• CT examinations
• Protective devices for the patient

RADIOTHERAPY

• Treatment planning and delivery
• Radiation protection in the care of patients with brachytherapy sources 

in situ
• Discharge of a patient undergoing brachytherapy
• Death of a patient with brachytherapy sources in situ
• Repairs and maintenance
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NUCLEAR MEDICINE

• Procedures for therapeutic radionuclides and preparation of 
therapeutic radiopharmaceuticals

• Radionuclide administration and procedures in wards
• Discharge of patients – dose constraints for partners/carers
• Periods of restriction for I-131 therapies
• Close contact and breast-feeding restrictions
• Patient information
• Contamination surveys and decontamination
• Radiopharmaceutical Quality Assurance
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ANNEX A - RADIATION MANAGEMENT PLAN

Radiotherapy and Nuclear Medicine
• Should contain the necessary up-to-date information for working 

with radiation 
• Should be first point of reference for staff and should contain all 

necessary policies and procedures
• The plan will usually be in the form of a radiation safety manual
• The Radioactive Waste Management Plan will usually form part 

of the Radiation Management Plan
• Annex A provides an extensive (although not a fully inclusive) 

list of the material that should be included in the Radiation 
Management Plan

Diagnostic and Interventional Radiology
- in the SG
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OTHER ANNEXES 

Diagnostic and Interventional Radiology
• Radiation dose estimates from radiological procedures
• Radiation Safety Officer – duties

Radiotherapy
• Brachytherapy procedures
• Brachytherapy sources
• Equipment and facilities
• Quantification of error and monitoring of incidents in the delivery of the 

radiotherapy treatment process
• Radiation warning signs and notices
• Procedure for wipe testing a sealed radioactive source or source

housing
• Survey meters 
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OTHER ANNEXES
Nuclear Medicine

• Radiation safety information for patients undergoing radioiodine therapy
• Quality Assurance
• Test procedures for dose calibrators
• Survey meters
• Monitoring of ambient radiation and surface contamination
• Transport

GENERAL ANNEXES

• Health effects of ionizing radiation and standards for control of exposure
• Radiation protection authorities
• ARPANSA Radiation Protection Series Publications
• References
• Glossary
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SUMMARY
The Safety Guides are the professions’ best practice 
guide documents that provide advice and 
recommendations to meet the regulatory 
requirements of the Code of Practice and also 
provide useful working information in a compact 
package
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