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OFFICE USE ONLY 
 

Permit #_________________ 
Class___________________ 
Effective Date ____________ 

 
 

PERMIT APPLICATION FOR RADIOACTIVE MATERIALS 
 
1. PERMIT HOLDER 
 Name  _________Qi_______________Ling___________    Phone  __(858) 405-4743_ 
    (last)   (first)  (MI) 
 Building ___Biotech Building____    Office #  __445____ Home Phone ___________ 
  
 Department __Division of Nutritional Sciences_______   Main Lab Phone ______________ 
  
 Alternate Contact _____N/A____  Office #________   Phone __________ 
  
 Application Date _____7/1/2007_____ 
 
2. RADIOACTIVE MATERIALS INVENTORY - Indicate each nuclide to be used, the maximum 

amount you will possess at one time (your inventory limit) and the maximum amount used in 
a single experiment; include a decimal point in each value.  Indicate the form (gas, powder, 
aqueous solution, etc.) and the chemical name of the stock material. 

 
 Inventory Limit Experiment Limit  
 

Nuclide 
 

mCi 
Control 
Units* 

 
mCi 

Control 
Units* 

 
Physical Form / Chemical Name 

32p 1mCi  0.5mCi  Methanol solution of inorganic phosphate 
35S 1mCi  0.5mCi  Aqueous solution of methionine 
3H 0.5mCi  0.1mCi  Aqueous solution of thymidine 
      
      
      
      

    *FOR OFFICE USE 
 
3. PERSONNEL - List all individuals using radioactive materials.  Attach a User Form for each 

new user (or list users if this is a renewal). 
 
  Ling Qi  (PI, start date: 8/1/7)_    
   Hui Chen (Research Associate, start date: 8/15/7)_ 
  Joshua Fenn (Research Assistant, start date: 8/20/7)_  
            Haibo Sha (Postdoctoral Fellow, start date: 9/15/7) 
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4. RADIATION SAFETY EQUIPMENT - Check all items available to your users. 
 
_√__Protective gloves _√__Lab coat _√__Absorbent paper _√__Trays 
_√__Radiation signs/tags _√__Pipetters _√__Survey meter _√__Personnel badges 
_√__Handling tongs __√_Shielding _√__Shielded storage ____Shoe covers 
____Respirator _√__Fume hood ____Glove box 
___Other  (list)  ______________________________________________________________ 
 
5. FACILITIES - List ALL rooms where ANY isotopes from your inventory will be used or 

stored.  Include labs, cold rooms, equipment rooms, waste storage, incubation, counting, 
etc.  Briefly describe the type of use of each location.  Provide a floor layout diagram of each 
room which clearly identifies the room number, specific location of use and storage areas, 
waste storage, counters, etc., and include all major features of the room including benches, 
fume hoods, centrifuges, etc.  Use additional sheets for diagrams as needed. 

 
Building Room # Use 

Biotech Building 445 32P- in vitro kinase assay, southern blot.   
35S- in vitro pulse-chase assay.   
Fume hoods, microcentrifuge, hybridization oven, shields 
and dosimeter. 

Biotech Building 456 Scintillation counter, gel dryer and -800C freezer 
Biotech Building 430A Dark room- film developing 
   
   
   
 
6. RADIATION MONITORS - Indicate the number of each type of detector available. 
 
 _√__Portable thin window GM pancake _√__Liquid scintillation counter 
 ___Portable thin end-window GM ___Sodium iodide well counter 
 ___Portable thin crystal sodium iodide ____Gamma scintillation counter 
 ___Other (list)  ___________________________________________________________ 
 

Make Model SN Probe Model location 
Ludlum 3   445 Biotech 
     
     
     
     

 
7. AIRBORNE RADIOACTIVE MATERIALS – Will ANY radioactive materials become airborne 

through ANY of your normal experimental processes?  Y/N__N____.  If YES, please 
complete Attachment 1 Evaluation for Airborne Radioactive Materials. If NO, skip 
Attachment 1. 

 
8. PROCUREMENT 
 a. List individual(s) authorized to obtain purchase order numbers. 

 _______Ling Qi______________ _________Joshua Fenn__________ 

 ________Hui Chen__________________ _________________________________ 

 _________________________________ _________________________________ 
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 b. List supplier(s) including those supplying labeled compounds outside the regular 

purchase system. 

 _________________________________ _________________________________ 

 _________________________________ _________________________________ 
 
 c. Indicate a location for deliveries.  _____445 Biotech Building_______ 
  Parcels will normally be left with laboratory personnel assigned to your area. 
 
 d. Do you wish your use of isotopes released to vendors? (Y/N) _Y__ 
 
 
Please provide the following information on additional sheets(s): 
 
9. PERSONAL DATA - Describe your previous radiation safety training and experience.  

Include a list of isotopes, activities and types of experiments you performed.  For example, 
indicate where you worked with radioactive materials in the past, the position(s) you held, 
any training you had, the isotopes and quantities used and briefly how the materials where 
used. 

I have had radiation safety trainings in three different institutes, Univ of Maryland, Johns 
Hopkins Univ. and the Salk Institute, in which I was a graduate student, postdoc fellow and 
research associate, respectively.  I have used ~25mCi in the past , including 3H for 
proliferation assays, 32P for Southern blot (100µCi/sample), 35S for protein labeling 
(100µCi/sample) and 14C for biochemical enzymatic assays (50µCi/sample).   

 
10. PLANNED OPERATIONS - Describe the overall scope and duration of your planned work 

with radioactive materials. Describe each experiment in sufficient detail so that the 
procedures, amounts and locations can be evaluated for exposure and contamination risks. 
For example, you may attach your protocol summary describing the steps and precautions 
to be used with radioactive materials in your experiments.  

The duration of this permit is proposed at two (2) years.  All procedures involving the initial 
incorporation of isotopes are performed in Rm. 445.  This is a small, isolated room that has 
been set aside specifically for this use.  On occasion these materials may be taken into Rm. 456 
for -800C exposure/gel drying or Rm. 430A for exposure of radio-exposed films. 
 
3H: proliferation assay 
  Activities per experiment range from 1 to 5µCi/sample, typically 4-10 samples 
  Frequency: average once every 6 months  
 Seed cells in 6 well plates at 5 X 104 cells per well. Incubate cells 2 nights. Remove 
media, wash cells one time with 1X PBS, and add serum free media. Rest cells for 2-4 hours 
then treat. Twenty-four hours before cells are to be harvested, add 1 µCi/ml [3H]-thymidine to 
each well. Wash cells 2 times with ice cold PBS. Solubilize cells by adding 0.5 ml 10.25 N 
NaOH (pipet up and down to completely solubilize cells). Collect 400 µl of the solubilized cell 
solution into 4 ml scintillation vials and count.  Unincorporated label in the electrophoresis buffer 
chamber is stored as liquid waste. 
 

32P: Southern blot and in vitro kinase assay 
  Activities per experiment range from 10 to 100µCi/sample, typically 4-10 samples 
  Frequency: average once every other week  
  For in vitro studies, radioactive 32P-ATP is added to reaction mix containing kinases and 

substrates and incubated for 60 minutes at 370C.  The reaction is stoped by the addition of 
equal volume of 2x Laemmli buffer and fractionated by acrylamide gel electrophoresis (Rm.           
445), the gels dried (Rm. 445) and autoradiograms (Rm. 456) prepared.  Unincorporated 
label in the electrophoresis buffer chamber is stored as liquid waste. 
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35S: Pulse-chase to study protein stability 
  Activities per experiment range from 10 to 100µCi/sample, typically 4-10 samples 
  Frequency: average once every month  
  For in vitro studies, plasmids encoding genes of interest are translated using the TNT 

coupled reticulocyte lysate system (Promega) in the presence of 35S methionine.  To initiate 
the chase-period, RNase (1mg/ml) together with excess unlabeled methionine are added to 
the reaction.  Equal aliquots are taken at different time points, diluted in sample buffer, 
boiled and analyzed by SDS-PAGE followed by fluorography as described above. 
Unincorporated label in the electrophoresis buffer chamber is stored as liquid waste. 

 
11. SECURITY - Describe how isotopes will be secured from unauthorized usage or removal 

from the place of storage.  Indicate whether you will use a lockable place of storage, a 
lockable box attached inside a storage facility, or another security method for when the lab 
is unoccupied. 

All radioactive materials must be “locked up” when left unattended. We will use lockable 
storage, such as a locked refrigerator, freezer or cabinet for storing stock radioactivity. 
 
12. HAZARD EVALUATION - Describe the expected radiation dose to users from both internal 

and external exposure.  Highlight any operation, which could, due to an accident, produce 
excessive radiation exposure or contamination. Indicate if an accident could generate 
airborne radioactive materials. 

The expected radiation dose to users should be minimum.  The nature of our work uses very 
small amount of radioactivity, therefore, we will have whole body exposure at <5rem/yr.  32P 
will not be likely to generate any airborne radioactive materials.   

If an accident occurs which produces excessive radiation exposure or contamination, we will 
adopt the following procedure: 

 If your person or personal clothing becomes contaminated, you or someone must call 911 
and report the incident. After isolation in the designated area, clothes are removed carefully 
to minimize the spread of contamination and placed in appropriately marked containers. 
Clothing removal eliminates about 90% of external contamination. Contaminated skin 
surface is washed gently only with lukewarm water and mild detergent until radioactivity 
counts are equal to about 2 times background or until successive washings do not 
significantly reduce contamination levels. All wounds are covered during washing to prevent 
the introduction of radioactive material. Do not scrub or abrade the skin. Special attention is 
usually required for fingernails and skin folds. Wounds are checked with Geiger counters 
and irrigated until counts normalize.  

 For ingested radioactive material, call 911 immediately. Either wait for transportation or take 
the person to Gannett Health Center for treatment.  Eye exposure should be 
decontaminated by directing a stream of water or saline laterally to avoid contaminating the 
nasolacrimal duct. 

 
13. RADIATION SAFETY PRACTICE - Describe the measures taken to minimize exposures 

and contamination.  Describe any shielding, including the type of materials, dimensions, etc.  
Describe your laboratory work rules. 

We will develop the following measures to ensure minimum exposure and contamination: 
• We will use of protective apparel (disposable gloves, lab coats, etc.) 
• We will use of plastic-backed absorbent paper on bench tops 
• We will use Labels for identification of equipment used or contaminated with isotopes 
• We will label use and storage areas 
• We will wear whole body and ring dosimeter to monitor external exposure 
• We will prohibit food and other consumables in controlled areas 
• We will use of pipetting devices; no mouth pipetting of isotopes 
• We will turn on Geiger counter (or other appropriate monitoring equipment) before 

beginning any procedure utilizing radioactive material. Make sure it is in working 



Rev 4    5 

condition by checking the background and check-source readings. Have it at the side for 
the duration of the procedure.  

• We will use any special procedures for handling stocks 
• We will use shielding 
• We will development of a Radiation Safety Handout detailing lab safety procedures and 

distribute to each new user and non-user as they arrive. 
 
 
14. RADIATION MONITORING - Describe monitoring procedures of radiation field (mrem/h) and 

surface contamination (dpm/100cm2).  Include types and degree of survey and frequency. 
 
We will wear whole body and ring dosimeter  to monitor external exposure. Whole body and 
ring badges are required when performing an experiment with ≥ 1 mCi of gamma or beta 
emitters with energies ≥ 200 keV.  See the Radiation Safety Manual chapter 8 section 8.4 for 
details. 
 
Monitoring with a calibrated portable instrument must be performed during and after each 
isotope use.  During use, check the use area and gloves frequently. After each use, perform an 
instrument survey of the work area, floor, hands, lab coat, clothes and shoes.  Instrument 
monitoring is valid for all isotopes except for 3H where at least weekly a wipe survey and 
counting in a liquid scintillation counter is appropriate. Monthly wipe and instrument surveys of 
use and non-use areas including, stock storage areas, waste holding areas, floor, handles, etc., 
must be performed and recorded.  Monthly surveys are required even if isotopes were not used 
during the period.  These records must be kept for at least 3 years.   
 
Check gloves and sleeves for contamination frequently throughout your procedure. This is 
especially important in the early stages of experiments when concentrated stock solutions are 
handled. Checking after each step of the procedure or every 10 to 15 minutes is good practice. 
Contaminated gloves should be removed carefully and discarded as radioactive waste as soon 
as they are found to be contaminated. After removing contaminated gloves, survey inner gloves 
and skin for contamination before putting on fresh gloves.  ALWAYS perform a post-procedural 
contamination survey using a Geiger counter  (32P and 35S) or wi pe test (3H).  Remember to 
always check: yourself, including your lab coat clothing; your un-gloved hands and your shoes 
(soles and tops); the immediate work areas where material was used; and all floor areas near 
where material was handled or carried.   
 
15. RADIOACTIVE WASTE - Describe procedures for handling waste (use Waste Procedures 

as reference).  Include how waste is processed in the lab, locations of collection and 
storage, and the chemical composition of the liquid waste.  Explain how activity (or % of 
activity) is determined for each waste stream, i.e. solid/dry and/or liquid. 
It is important that all disposable items that are contaminated with radioisotopes are 

collected in a well-labeled, approved waste container to ensure proper handling and disposal. 
All wastes ready for pick-up and disposal must be labeled with the isotope, activity and date. 
Additionally, liquid wastes need to be labeled with the chemical components.   
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DECLARATION 
 

I hereby declare that I have read and understood the Cornell Radiation Safety Manual.  I 
agree to read any additional rules or amendments to existing rules issued by Cornell or 
regulatory agencies.  I agree to abide by all these rules or to discontinue working with 
radioisotopes.  
 
 

Applicant’s signature_______ ______ Date__7/23/7__ 
 
 
Approved by _____________________________ _____________________________ 
 Radiation Zone Supervisor Radiation Safety Officer 
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ATTACHMENT 1 
 

EVALUATION FOR AIRBORNE RADIOACTIVE MATERIALS 
 
The New York State Department of Environmental Conservation Rules and Regulations 6 
NYCRR 380 require Cornell to review and evaluate all releases of radioactivity to the 
environment.  Releases through a laboratory ventilating and exhaust system above certain 
activities require permits.  Releases to the working environment - lab, temperature controlled 
room, growth chamber, incubator, etc. - may not exceed certain activity limits.  The information 
you provide in this form will assist the Radiation Safety Officer with this evaluation. 
 
1. These are some ways that radioactive materials can become airborne; please indicate 
yours: 
      Check 

• Production or use of radioactive gas (e.g. methane, 14CO2) _____ 
• Metabolism studies (e.g. 14C applied to sample, 14CO2 released) _____ 
• Volatile compound (e.g. Na125I, 3H2O, labeled solvents, Na-Borohydride) _____ 
• Aerosols (e.g. evaporation, animal excreta, homogenizing, blending, mixing, _____ 

grinding, etc.) 
• Other__________________________________________________________________ 

 
2. Reference the project where the process is described (from previous correspondence). 
 __________________________________________________________________________ 
 
3.    Activity Released (µCi) Fume Hood Used Trap Used Chemical Form 
 Radioisotope per exp.  per yr. (Y/N) (Y/N) (if known) 
 
 __________ ________  ________ __________ ________ _____________ 
 __________ ________  ________ __________ ________ _____________ 
 __________ ________  ________ __________ ________ _____________ 
 __________ ________  ________ __________ ________ _____________ 
 
4. If a fume hood is used indicate the location: Room #_________________. 
 
5. If a fume hood is not used, provide the dimensions (length_________ width_________ 

height_________) and location (room #__________) of lab, controlled-atmosphere room, 
incubator, growth chamber, green house, etc. 

 
6. Provide a description of any traps or filters if used, but not previously described: 
 
 _________________________________________________________________________________________ 
 
 _________________________________________________________________________________________ 
 
 _________________________________________________________________________________________ 
 
 _________________________________________________________________________________________ 
 
 _________________________________________________________________________________________ 
 
 
FOR OFFICE USE   
 NORMAL EXPERIMENTS ACCIDENTS 
% OF ALLOWABLE CONCENTRATION RELEASED ________________ ________________ 
% OF ALLOWABLE RELEASE ________________ ________________ 
 


