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Translation Nuclear Medicine- to the bedside

JAPAN
• Long process
• Difficult process
• Severe restrictions in transport 

of isotope/RP
• Many cyclotrons/short lived Rps

KOREA
• Shorter process
• More supportive legislation and 

executive for molecular 
medicine/imaging



Aims and Objectives of Radiation 
Protection A L A R A

The objectives of radiation protection can be achieved by
reducing all exposure to as low as reasonably achievable

(ALARA) and by applying dose limits for controlling 
occupational and general public exposures.

For radiation protection purposes, it is assumed that 
the risk of stochastic effects is strictly proportional to
dose without threshold throughout the range of dose
and dose rates of importance in radiation protection.



Radiation Protection
Principles Time

Minimize the amount off time during the exposure..

Distance
Maximize the distance from the radiation source..
Inverse-Square Law states that as you DOUBLE the distance from a 

radiation source,, you reduce the exposure levels by ONE-FOURTH ( 1/4 
)..

Shielding 
Utilize shielding to avoid direct exposure to the radiation source..







“I.23. Registrants and licensees shall: 

(a) delineate controlled areas by physical means or, where this is 

not reasonably practicable, by some other suitable means;

(c) display a warning symbol

(d) establish occupational protection and safety measures, 

including local rules and procedures that are appropriate for 

controlled areas; 

(e) restrict access to controlled areas

CONTROLLED AREA



(f) provide, as appropriate, at entrances to
controlled

areas:
(i) protective clothing and equipment;
(ii) monitoring equipment; and
(iii) suitable storage for personal clothing;
(i) equipment for monitoring for contamination of

skin and clothing;
(ii) equipment for monitoring for contamination of

any object or substance

(iii) washing or showering facilities
(iv) suitable storage

CONTROLLED AREA



Waste Discharge













I-131 Therapy Discharge

It implies that in Germany, unlike US and other countries of EU, patient is reqd

to have less than 75MBq at discharge 





For patient with I-31 therapy and radioactive dosage above 30mci 
I-131, they should hospitalize in special rooms, and be controlled 
and follow up for their requirement and when their radiation decay 
at 1m distance of patients skin strike a balance, they could be 
discharge. 



Segregation/Waste Containers
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Containers to allow segregation of different 
types of radioactive waste should be 
available in areas where the waste is 
generated. The containers must be suitable 
for purpose (volume, shielding, leak proof, 
etc.)
•Glassware with radionuclides (short half-life)
•Syringes and needles
•Gloves and paper
•Glassware with radionuclides (medium half-
life)



Storage of Radioactive Waste
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A room for interim storage of radioactive waste should be 
available. The room should be locked, properly marked and 
ventilated.

Each type of waste should be kept in separate containers 
properly labeled to supply information about the 
radionuclide, activity concentration etc. Flammable goods 
should be kept apart. 

Records should be kept where the origin of the waste can 
identified.



Storage of Radioactive Waste

Part 10. Radioactive waste 23



•Storage of Radioactive Waste

Part 10. Radioactive waste 24



DELAY TANK





EnviroRAD Retention Tank, Radioactive Decay Tanks 













Case study- 131I MIBG therapy









Health consequences 
of Chernobyl accident
•1800 children diagnosed with 
thyroid cancer (1998)

12 major pollutants  carcinogenic

Radioactivity is the only one readily detectable 



Are we over regulated?

• How do we perceive radiation?
• What is the overall quality of environment?
• ALARA implementation must be REALISTIC!
• Is Delay decay better than dilute and disperse?
• Is the RSO really empowered?
• Does not the patient, also be made responsible for his action?
• Is Nuclear medicine a soft target?



Are we over regulated?

• Largely we are rightly regulated.

• In some places/countries definitely we are overregulated

• In many places we are under regulated.


