
 

LOYOLA UNIVERSITY 
SAFETY RULES FOR 

 RESEARCH LABORATORY  
USE OF RADIOACTIVE MATERIALS 

 
INTRODUCTION 

 
The precautions taken when handling radioactive materials include and surpass those that 
are required for the use of non-radioactive chemical compounds due to the seemingly 
passive nature of the hazard.  Although it is obvious when one has been the victim of an 
acid burn or contact with other such tissue reactive chemicals, a human’s senses are not 
keen enough to detect the onset of abnormal levels of radiation.  Radiation is invisible 
and it bears no odor; therefore one’s guard at hazard prevention may be inherently 
lowered.  However, the threat of acute and long range physical damage will be realized if 
one does not adhere to proper precautionary measures. 
 
Radiation that passes through tissue primarily interacts with molecules of body water that 
are located in cells (skin, internal organs, etc.).  The ions that can be released by 
irradiated water molecules interact with and distort the chemicals that form the cell 
structure.  Such damaged cells may either be killed by this action or they may give rise to 
a series of abnormal daughter cells (i.e. the formation of a tumor).  Since the dangers of 
radiation decrease with distance from, time in proximity to, and shielding from the 
radiation source, it is imperative that each of these concepts be employed to minimize 
exposure risks while using low level radioactive materials. 
 

RULES 
 
The means by which student researchers will use low level radioactive compounds is 
experiment dependent and will always be outlined by a standard operating procedure that 
is supplied, taught, and demonstrated by the faculty research investigator in question.  
However, listed below are some basic rules that are generally applicable for keeping the 
exposure to radiation as low as reasonably achievable: 
 
PURCHASING 
 
The established Loyola University (LU) purchasing policy also is applied to the ordering 
of radioactive material.   Only the Radiation Safety Officer may place direct purchase 
orders for radioactive materials.  The faculty research investigator that wishes to make   a 
purchase involving radioactive materials must supply   the Radiation Safety Officer 
(RSO) with the following:  (a) the name, phone number, and   address of the supplier, (b) 
an active standing purchase order number associated with the   appropriate supplier, (c) 
the type and quantity (reported   in Curies…this notification allows the RSO to determine 
that possession limits are not exceeded) of materials desired, (d) the associated catalog 
number(s), and (e) the desired date of arrival of the shipment.  As materials are purchased 
and received, an inventory log will be maintained by the RSO.  The log will note the date 
of arrival of the radioactive material, the purchasing source, type of radionuclide, the total 
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amount, and the storage area.  Logs associated with the use of radioisotopes must be 
accurately kept so that they may be presented immediately upon “surprise” request to a 
radiation license inspector from the La. Department of Environmental Quality. 
 
It is LU policy that shipments of any kind can only be accepted by the Receiving 
Department on week-days between the business hours of 8:30 a.m. and 4:45 p.m. without 
exception.  Due to the nature of the material, the faculty research investigator is required 
to be on campus to receive and inspect a radioactive isotope order upon   notification of 
its arrival by the receiving representative on duty.  If the investigator will not be 
available, then the responsibility falls upon the Biological Sciences Department Stock 
Manager, then the RSO (in that order). 
 
Since the Biological Sciences Department and all laboratories are in close proximity to 
the Central Receiving area situated in the same building (Monroe Hall), packages will be 
inspected for obvious damage and then removed to the storage/use laboratory (Monroe 
305) for opening and secondary inspection.  If the faculty investigator is not immediately 
available for performing the secondary inspection, the package will be placed into a 
plastic “rad-bag” and put into the radioactive material storage freezer. 
 
The faculty research investigator will perform the secondary inspection on the isotope 
preparations table (in Monroe 305) while wearing latex gloves, protective eye-wear, and 
a laboratory coat or rubber apron.  A Geiger/Mueller monitor will be used to scan the 
opened package for contamination before and after the isotope container has been 
removed. 
 
STORAGE-SECURITY 
 
Radioactive compounds that are purchased for use in research laboratories must be stored 
in proper containers inside a freezer or refrigerator that has been so designated.  Between 
uses, such compounds are never to be stored in any other manner.  Radioactive material 
(including sealed sources and equipment) should remain in controlled handling areas to 
prevent unnecessary exposure to radiation. 
 
Authorized Users have the responsibility of maintaining security against theft or 
unauthorized use of radioisotopes.  Doors leading to use or storage areas should be 
locked so that unauthorized personnel do not have access to them. 
 
Appropriate signs or a strip of “radioactive warning” tape must be used to denote work 
areas or rooms that contain radioactive material.  Equipment, tools and containers should 
also bear proper radiation warning labels.  Uncontaminated containers that once held 
radioactive materials must have all labels or signs removed before they are discarded or 
used elsewhere.  The unnecessary alarm caused by the appearance of radiation warning 
labels in common trash must be avoided. 
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RADIOISOTOPE HANDLING GUIDE 
 

Beta radiation possesses a weak ability to penetrate tissue; however it can deliver a 
significant dose of radiation to the skin and the lens of the eye.  It is most hazardous 
internally due to its strong ability to ionize water. 
 
Alpha particles posses an even lower ability to penetrate skin.  They can be stopped by 
the dead outermost layer of human skin or a layer of clothing.    However, they are more 
powerful ionizers than beta radiation once they enter the body through ingestion or 
inhalation (400 times more powerful). 
 
1. To effectively avoid the dangers of both types of radiation, do not sniff or waft 

containers of radioactive materials in order to smell them. 
 
2. Always wear protective clothing to serve as a radiation penetration barrier.  

Nitrile/latex gloves, safety glasses, and laboratory smocks must be worn at all 
times while performing experiments involving radioactive materials.  Whenever 
possible, wear two pair of latex gloves   when handling radioactive material. 

 
3. Eating, drinking, and smoking are forbidden in ALL UNIVERSITY 

LABORATORIES.  Do not prepare or store food or drink in an area that is 
designated for the use of radioisotopes. 

 
4. Various “mindless” personal habits may result in the ingestion of radioactive 

material.  While working with radioisotopes DO NOT: 
 
 a. Bite fingernails 
 b. Chew on pencil or pen 
 c. Place eyeglasses in mouth 
 d. Floss teeth 
 e. Lick labels or stamps 
 f. Hold stoppers in mouth 
 g. Open bottles with teeth 
 h. Blow bubbles with gum 
 i. Use mouth pipettes 
 j. Chew hair ends 
 
5. Tools (pipettes, test tube racks. etc.) used shall also be segregated from other 

common laboratory equipment.  Perform all work in laboratory trays sufficient to 
hold more than the volume of material being handled in the event of a spill. 

 
6. Only electronic equipment that is specifically designed and designated for use 

with radioactive materials shall be utilized during experiments. 
 
7. All preparatory work involving radioactive isotopes must be performed at the 

sample preparation station with a radiation shield that is situated between the 
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radiation source and the worker.  Whenever possible, all radiation sources must be 
separated from workers by a shield.  For the greatest effect, place shielding as 
close as possible to the radiation source. 

 
8. Perform all radioisotope work according to some prearranged plan.  Reassess any 

radiation hazards involved in departure form the plan.  Think before you begin 
handling radioisotopes.  

 
9. Note in the Radioactive Materials Log the amount, the date of use, the type 

(source), amount (in activity and weight or volume) and the specific   container 
from which the material was taken. 

 
10. Do not pipette by mouth.  Use micro pipettes with disposable tips that are fitted 

with plugs.  These plugs prevent the micro pipette from being contaminated by 
the aspiration of liquid into the suction chamber.  Carefully discard used tips into 
an appropriate radioactive waste container. 

 
11. Centrifuging and shaking can produce aerosols, gases or dusts that can 

contaminate equipment, the surrounding air, and adjacent surfaces.  Furthermore, 
spills and breaks are highly likely during such operations.  Therefore, periodic 
surveys of such equipment, the air, and the adjacent work space should be done. 

 
12. No more than two student research assistants will be allowed to work alone in 

the radioisotope handling room within MO 305.  Furthermore, the Principal 
Investigator may be assisted by no more that two student assistants. 

 
13. SURVEYS 
 
 An appropriate radiation survey instrument must be used to perform routine 

monitoring for contamination.  Survey instruments can be used during and after 
an experiment to detect contamination. 

 
 This type of survey is only appropriate when the background radiation level is 

sufficiently low.  Low levels of radiation will not be detectable if the background 
level is more than three times the   natural background.  To check for natural 
background, measure the radiation level using your instrument in some location 
that is sure not to be influenced by nearby radiation sources. 

 
 In surveying for beta emitters, the instrument probe should be held close to the 

surface being surveyed (within two centimeters) and the window of the probe 
should be open to permit the entrance of beta particles into the detecting media of 
the probe.  Your instrument should be sensitive enough to detect radiation levels 
of: 

 
a) 1 nCi at a distance of 1 cm from the surface for 35S and 33P. 
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b) 0.1 nCi at a distance of 1 cm from the surface for 32P. 
 

In the event that the background radiation is too high, perform a smear test.  Smear tests 
are done by wiping pieces of absorbent paper (Whitman’s #2 filter paper) over an area of 
approximately 100cm2.  Number and place the paper swipes in between the sheets of a 
clean note pad; note the location where the swipe was taken on a sketch of the laboratory.  
Swipes should be dried before counting.  The wipes are then counted with a hand-held 
detector in an area with low background.  Counting each swipe for about 10 seconds is 
usually long enough to obtain a consistent response to determine whether contamination 
is present.  If contamination is found, they should be counted again for at least 30 seconds   
each to document the contamination level; and if the instrument has a fast/slow response 
setting, it should be set to “slow” for this purpose. 
 
Another situation where wipes must be taken would occur after some contaminated areas 
have been thoroughly cleaned and high radiation levels are still observed with the hand-
held detector.  In this situation wipes must be taken and counted to verify that the 
remaining contamination is not removable and would not be spreadable to other areas.  If 
instrument readings indicate contamination at more than 500 cpm above background, the 
contaminated areas or items should be cleaned, labeled, or disposed and the area re-
surveyed.  The surveys should be done at the end of each laboratory work day, and /or 
after a radioisotope spill. 
 
Survey instruments must be calibrated annually. 
 
14. DECONTAMINATION 
 

Work table surfaces should be cleaned by a wet method to prevent a dust hazard.  
A decontamination spray-foam is available    in the Biology Department Stock 
Room.  There are two types of foam, one for hand cleaning, and another for 
surface and utensil cleaning.  Small liquid spills are easily controlled through 
judicious use of a spreadable absorbent and /or absorbent paper.  Remember to 
treat solutions and absorbent materials used in the decontamination process as 
radioactive waste.  In the event of fixed radionuclide contamination of a surface, a 
coat of paint or plastic cover may provide adequate protection. 

 
15. WASTE    
 
 The following are those things that are to be considered radioactive wastes: 
 
 a) Liquid or solid remnants or residues of radioactive compounds 
 

b) Disposable utensils that have had direct or indirect contact with 
radioactive material (i.e. micro pipette tips, paper towels, bench paper, 
filter paper, gloves, centrifuge tubes, petri dishes, tape, writing paper, etc.) 

 
c) Gels (polyacrylamide, agarose, etc.) 
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d) Decontamination and spill clean-up wastes 
 
e) Filtrate buffer solution that is collected from a gel-dryer trap 
 
Radioactive waste must not be mixed with normal trash or placed in ordinary 
waste containers.  Radioactive waste receptacles should be identified with the 
proper warning labels.  Such wastes should not be temporarily placed in hallways 
for pickup. 
 
Sharps (such as glass, and needles) should be placed in a strong inner package 
before placing into a radiation waste receptacle.  Damp material, small amounts 
(less than 10 grams) of material that will purify, and waste that will give off 
vapors of fumes must be contained in small well sealed plastic bags or containers 
before placing into a radiation waste receptacle. 
 
Waste resulting form the use of different radioisotopes must be segregated since 
various radioisotopes degrade at different rates.  Waste containers will be 
designated for each radioisotope in question. 
 
Solid radioactive waste will be removed from the laboratories and placed into 
long-term storage drums.  The drums are then stored in the basement Radioactive 
Waste Storage Room until it has degraded at least 10 half-lives.  It may then be 
disposed.  Solutions that are water soluble and that are not characteristically 
hazardous in any way may be diluted and run down a sanitary sewer drain.  No 
more than an annual total of 1 (one) Ci of radioactive material may be disposed of 
in this manner.  No more than 200 uCi per lab per 3 month period will be allowed 
down the drain.  Each sewer disposal must be registered in a log to note the final 
disposition of the waste.  The log should include: the day’s date, the disposer’s 
name, type of waste, laboratory origin, and the calculated amount of activity. 
 
Solid wastes that have completed the degradation process, and that are not 
characteristically hazardous, may be discarded into a normal garbage dumpster 
provided all radiation signs and labeling have been removed or marked out.  A 
notation   must be made in the Solid Waste Storage Log (SWSL) as to the final 
disposition of the waste.  The SWSL includes: the waste’s origin, the type, the 
radioisotope half-life, the required storage time, the initial date of storage, the date 
of release. 
 

16. SPILLS 
 
 In the event of a spill of a small quantity of a low level radioactive compound: 
 
 a) Segregate the area and stop traffic in that area 
 b) It may be necessary to mark   the area with appropriate signs or tape. 
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 c) Isolate spills using diatomaceous earth, absorbent paper, etc.  Proceed to  
  decontaminate the area by cleaning up the contaminant from the outer-  

 most edges working toward the center (from least contamination  
 concentrations to the heaviest concentrations) 
 
d) Remove materials used in clean-up to a plastic “rad bag” which is then 

sealed and stored in the area designated for waste storage. 
 
e) Clean spill area with an appropriate cleaning solution and place waste into 

waste container. 
 
f) Perform a contamination survey (done by the research advisor) 
 
g) Document spill with CHO 
 

17. PERSONAL CONTAMINATION 
 
Except in the case of injury, persons who have left a contaminated area should stay in the 
vicinity until monitored for contamination.  Contaminated shoes or other clothing may 
have to be removed.  If anyone suspected of suffering an internal intake of radioactive 
material, the Radiation Safety Officer should be notified.  If there is an inhalation hazard 
due to an accidental spill in a laboratory, all persons not involved in carrying out planned 
safety procedures should vacate the contaminated room immediately and the room should 
be closed off.  Persons directly contaminated by a wet spill should immediately remove 
the clothing affected and thoroughly wash the contaminated areas of the body. 
 
In case of contaminated small open wounds or punctures, wash immediately and 
encourage bleeding.  The danger of loose activity being eventually carried into the body 
is the most critical hazard.  Mild decontamination procedures should be carried out in the 
following manner: 
 
a) Warm water should be used 
 
b) Soap should not be abrasive or alkaline 
 
c) Scrub with a soft brush 
 
d)  The skin should be washed only for a few minutes at a time, then dried and 

monitored. The degree of decontamination required will depend on the relative 
radio-toxicity and the chemical nature of the contaminant.  Remember that some 
radioisotopes may be extremely hazardous in terms or skin toxicity, i.e. 1mCi of 
32p spread over a 1cm2 area of skin will deliver 2000 Rad/hr to that skin tissue. 

 
e) The use of organic solvents or acid or alkaline solutions should be avoided. 
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f) Special attention should be paid to proper decontamination of creases, folds, hair, 
fingernails, inter-finger spaces and the outer edges of the hands.  If there is a risk 
of spreading, mask the non-contaminated areas of the body. 

 
g) After each decontamination period, the treated area should be dried with fresh 

paper towel or swab and monitored.  Materials used in the decontamination 
process should be treated as radioactive waste. 

 
h) To designate an individual’s quarterly exposure, a lithium fluoride radiation 

detection badge must be worn (on the upper lapel of the wearer’s laboratory coat) 
whenever performing   a laboratory function that includes working with 
radioactive material including waste.  The RSO will supply such badges and 
replace them each quarter throughout the year.  The RSO will maintain on file all 
badge exposure information and relay such information immediately upon receipt 
from the badge supplier. 
 

 
 
 

 
 

 
 


