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RADIONUCLIDE LABORATORY TECHNIQUES  

 
All laboratories authorized to use radioactive materials require special precautions to minimize the 
external and internal hazard from radiation and radioactive contamination.  This section deals with 
general regulations and techniques that should be followed in the radionuclide lab. 

 
I. PROTECTIVE CLOTHING  

 
A. Lab coats should be worn when manipulating radioactive materials to prevent 

contamination of street clothing or skin. 

 
B. Disposable plastic gloves should always be worn when using radioactive materials.  

Personnel with breaks in the skin should use waterproof tape to seal such breaks or 
not use radioactive material. 

 
C. Care should be exercised not to transfer contamination from the hands or lab coat by 

reflex actions. 

 
II.  THE WORKPLACE  

 
A. Areas in which radioactive materials are used should be covered with plastic-backed 

absorbent paper to contain spills and prevent contamination of the working surface. 

 
B. Drip trays can be used to transfer beakers, test tubes, etc. from one location to 

another. 

 
C. Change absorbent paper at regular intervals to prevent cross contamination. 

 
D. Label all containers used for radioactive materials work.  Keep the work areas neat 

and clean to prevent accidents as well as making it easier to decontaminate if 
accidental spills do occur. 

 
E. Secure all radioactive materials from unauthorized removal.  Close or lock the lab 

door when materials must be left unattended.  Most refrigerator/freezers can be 
equipped with locks and make an ideal place for storage. 

 
F. There must be no eating, drinking, smoking, application of cosmetics, brushing of 

teeth or storage of food in areas in which radioactive materials are used. 

 
III.  MANIPULATIONS OF RADIOACTIVE MATERIALS  

 
A. No mouth pipetting of anything is allowed in a radionuclide work area.  Use a safety 

pipetting aid for dispensing with standard laboratory pipettes.  Eppendorf or other 
precision pipettes can be used for smaller dispensing.  Assume all pipettes and 
glassware in the work area are contaminated unless labeled otherwise.  Contaminated 
glass pipettes can be placed in a pipette jar for washing.  Contaminated Eppendorf 
tips and disposable pipettes should be placed in radioactive waste containers. 

 
B. Containers used in vortexing, mixing, shaking, or centrifuging operations should be 

intact and sealed with paraffin or stoppers to prevent spillage. 

 
C. Prepare samples carefully.  Heating, drying, distilling, and other operations which 

could result in volatilization of the material should be performed in a fume hood. 
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D. Provide proper shielding to reduce exposure, but not so that you hinder the safe 

execution of the experiment. 

 
E. Whenever possible, rehearse operations with non-radioactive materials to ensure that 

the technique will be reasonably free of incidents. 

 
F. Accurate records of radioactive material inventory on hand should be maintained.  

Record withdrawals from the stock vial on utilization forms, including transfers. 

 
IV.  RADIOACTIVE MATERIAL SPILLS  

All spills of radioactive material must be cleaned promptly.  The responsibility for cleaning 
up the spill rests on the individual working in the area involved and responsible for the spill.  
Under no circumstances should an untrained person attempt to examine or clean up a spill of 
radioactive material. 

 
The following general procedures should be followed when dealing with spills of radioactive 
materials. 

 

A. Minor Spills ï(Less than 100 microcuries of activity and/or 5 mR/hr at 1 foot) 
 

1. NOTIFY - Notify persons in the area that a radioactive spill has occurred.  
 
2. PREVENT THE SPREAD - Cover the spill with absorbent paper.  
 
3. CALL FOR HELP - Report incident to the Radiation Control Office (2-7359 or 2-

1589).  If possible have someone not involved in the spill make the report.  In the event 
the Radiation Control Office cannot be reached, utilize Emergency Call List. 

 
4. CLEAN UP - Use disposable gloves (and remote handling tongs for high energy betaôs 

and gammas).  Do not spread contamination ï use absorbent paper and carefully wipe 
spill from outside to inside.  Insert into a plastic bag and dispose all waste in a 
radioactive waste container. Include all other contaminated materials such as 
disposable gloves. 

 
5. SURVEY - If using an isotope other than a low energy beta emitter, use a survey meter 

and check the area around the spill, your hands, shoes, and clothes for contamination.  
A swipe survey shall be performed to demonstrate that decontamination results are 
below the University of Florida limit of 100 dpm/100 cm2. 

 

B. Major Spills  ï(More than 100 microcuries of activity and/or 5 mR/hr at 1 foot) 

 
1. CLEAR THE AREA - Notify all persons not involved in the spill to vacate the room.  

These people shall remain near the room to be checked for contamination. 
 
2. PREVENT THE SPREAD - Cover the spill with absorbent material, but do not attempt 

to clean it up.  Confine the movement of all potentially contaminated personnel to 
prevent the spread.  

 
3. CALL FOR HELP - Notify the Radiation Control Office (2-7359 or 2-1589) 

immediately.  If possible have someone not involved in the spill make the notification.  
In the event the Radiation Control Office cannot be reached, utilize Emergency Call 
List. 
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4. SHIELD THE SOURCE - If possible shield the spill, but only if it can be done without 
further contamination or without significantly increasing your radiation exposure. 

 
5. CLOSE THE ROOM - Leave the room and lock the door(s) to prevent entry.   

Post a sign ñContamination DO NOT enter until cleared by Radiation Control.ò 
 
6. PERSONNEL DECONTAMINATION ï Contaminated clothing should be 

removed and stored separately in a contained box or bag for further evaluation 
by the Radiation Control Office. If the spill is on the skin, flush thoroughly and 
then wash with mild soap and lukewarm water. Then, proceed to call Radiation 
Control and decontaminate and survey under the direction of a Radiation 
Control Representative. 

 
7. FACILITY DECONTAMINATION   

¶ Upon direction of the Radiation Control Office, proceed to clean up spill and 
survey as in I.d. and I.e. above. 

¶ Shoe covers should be used to prevent personal contamination. 
¶ Both body and extremity badges may be required. 

 

Other emergencies such as fire, lost or stolen radioactive material, accidental uptake 
of radioactive material, radiation injury, etc. require the same basic responses as 
described above:  Containment - Notification - Corrective Action - Monitoring.  The 
Radiation Control authorities should be notified at once of such incidents and will act 
with other authorities to control emergencies of this nature. 

 
V. RADIOACTIVE CONTAMINATION LIMITS  

The limits in the table below set the maximum allowable quantity of radioactive 
contamination on surface and areas.  Following good radionuclide laboratory techniques 
should keep contamination levels to less than these values.  Contamination greater than the 
maximum values should be reported to the lab supervisor and Principal Investigator and 
cleaned up right away.  Corrective steps should be taken to prevent reoccurrences. 

RADIOACTIVE SURFACE CONTAMINATION LIMITS 

 

ALPHA BETTA/GAMMA  

Removable 

(dpm/100 cm
2
) 

Removable 

(DPM/100 cm
2
) 

50 100 
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A. Decontamination Procedures 

 
1. PREPARATION 

 
a) Assemble a Spill Kit: 

¶ radiation warning tags, signs and tape 
¶ disposable gloves and shoe covers 
¶ masking tape 
¶ grease pencil or marker 
¶ large plastic bags 
¶ small plastic bags 
¶ tongs or forceps 
¶ paper bags for glass or sharps 
¶ gauze sponges 
¶ paper towels 
¶ decontaminating detergent 
¶ scouring powder 
¶ swipes and survey forms 
¶ disposable diapers 

 
b) Establish a Clean Up Procedure and Post 

 
 2. DECONTAMINATION PROCEDURE (Don't panic - initiate action!) 

¶ notify others in the lab 
¶ stay in room until monitored, unless radioactivity is volatile 
¶ cover area of spill, unless radioactivity is volatile 
¶ if radioactivity is volatile, vacate the lab and proceed as noted in 

Section IV, B, MAJOR SPILLS. Decontamination of the spill will 
take place only under the direct supervision of Radiation Control 
personnel. 

¶ call for help - Radiation Control and supervisor 
¶ monitor for personnel contamination 
¶ have a non-contaminated person post warning sign on door to lab 
¶ have a non-contaminated person get spill kit 
¶ one person shall decon while another person remains clean 
¶ use gloves and shoe covers 
¶ work from edges of spill to the center 
¶ apply detergent and wipe up area 
¶ take swipes and count 
¶ cover spill area until results are known 

 
3. FOLLOW UP 

¶ make record of spill 
¶ replenish spill kit 
¶ dispose of wastes properly 

 
4. SUMMARY 

¶ protect personnel 
¶ determine extent of spill 
¶ confine spill 
¶ notify Radiation Control 
¶ get help to clean up 
¶ document events 
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¶  
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