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Introduction

In the years since the first publication of this handbook, there have been a number of changes.  This revision specifies current procedures that all users of radiation sources should be familiar.

Technical specifications, examples of calculations and other similar material are available, in detail, in the Radiation Safety Office located at the Audie Murphy Division.

No attempt has been made to reproduce the actual regulations and guides of the regulatory agencies or the internal operating procedures of the Radiation Safety Office.  For example, documents specifying methods of survey instrument calibration are essential to this office, but are of no direct interest to the average radioisotope user who sends their instrument to Radiation Safety for calibration.

In keeping this handbook brief, it is hoped that all users become familiar with its contents.  Any suggestions for improvement are welcomed.

The Radiation Safety Office provides service to all users of radiation sources, both radioisotopes and radiation producing devices.  To ensure safety, and the legal use of radiation sources, users are encouraged to take full advantage of the resources and services offered.

This handbook deals only with ionizing radiation.  Laser and Radiofrequency radiation are considered in the Laser Safety Handbook and Policy Memorandums ‘Laser Safety Program’ and ‘Radiofrequency Safety Program’.

1. Radiation Safety Program

a. There are two (2) basic objectives of the Radiation Safety Program:

(1) To maintain radiation exposure at a level ‘As Low As Reasonably Achievable’ (ALARA); and

(2) To contain radioactive materials to areas where their presence is intended and to limit the inadvertent release to, and consequent contamination of, unrestricted areas.

b. There are several regulatory bodies and scientific organizations that establish standards to protect individuals from unnecessary exposure to ionizing radiation.  These organizations include the U S Nuclear Regulatory Commission (NRC), which has regulatory control over the use of specified radioisotopes.  The Occupational Safety and Health Administration (OSHA) controls occupational radiation exposures regardless of the nature or source of the radiation.  The Department of Transportation (DOT) controls the shipment of radioactive material.  The Environmental Protection Agency (EPA) controls the release of radioisotopes to the environment.  The Food and Drug Administration (FDA) controls the administration of radioisotopes to human research subjects.  In addition, the Department of Veterans Affairs issues directives relating to the regulation of radiation sources.  The National Health Physics Program (NHPP) is the VA agency responsible for radiation regulations.  The National Council on Radiation Protection and Measurements (NCRP) and the International Commission on Radiological Protection (ICRP) are scientific organizations that formulate accepted radiation safety standards and good practices.  While the NRCP or ICRP have no regulatory authority, they are respected and most regulatory bodies incorporate their recommendations.  The State of Texas controls radiation sources and exposures within the state.  However, it has no regulatory control over federal facilities within the state.

c. Licensing of the procurement, possession and use of radioisotopes, by the South Texas Veterans Health Care System, is done through a NRC master material license issued to the Department of Veterans Affairs.  The NHPP then issues permits to VA facilities.  Individual physicians and scientists are not granted separate licenses directly by the NRC.  Instead, radioactive material authorization, granted by the Medical Radioisotope and Radiation Control Committee and NHPP, authorize certain individual’s use of radioisotopes under the auspices of the respective licenses.  The University of Texas Health Science Center at San Antonio (UTHSCSA) and University Hospital (UH) have their own separate and distinct radioactive material’s institutional license, which are issued by the State of Texas.  As a consequence, certain restrictions and regulations governing the use of radioisotope may differ between the different institutions.  Separate authorization must be held at each.

2. Radiation Safety Office

a. The Radiation Safety Office is staffed by a physicist, who serves as the South Texas Veterans Health Care System’s Radiation Safety Officer, a health physics technologist, who serves as Assistant Radiation Safety Officer and health physics technicians.

b. Organizationally, the Radiation Safety Office is directly under the Office of the Chief of Staff at the Audie Division.  The Radiation Safety Officer is appointed by the Director, however, and is free to report directly to the Director in matters of serious concern.

c. The Radiation Safety Office is responsible for implementing and maintaining an active Radiation Safety Program and advising management in matter of radiation safety of regulatory concern.

d. Functions performed by the Radiation Safety Office may be categorized as follows:

(1) Technical Administration

(a) Maintenance of Audie and Kerrville Divisions NHPP Radioisotope Material Permits and locally issued individual authorizations controlling radioisotopes.

(b) Maintenance of all radiation related records required by the NRC, OSHA, DOT, EPA, FDA and Department of Veterans Affairs.

(c) Formulation and implementation of policies relating to radiation control.

(2) Technical Services

(a) Performing periodic radiation hazard evaluations in all areas where radiation sources are used.

(b) Operating the personnel dosimetry and bioassay programs

(c) Collection and/or coordinating the disposal of all radioactive waste.

(d) Maintaining a radioactive material accountability program.

(e) Calibrating or sending to be calibrated all survey instruments.

(f) Rendering technical assistance including regulatory guidance, dosimetry and shielding calculations in support of clinical and research projects.

(g) Direct support to patients who receive therapeutic amounts of radioactive materials.

(h) Performing a periodic ALARA program review.

(3) Educational Support

(a) Provide radiation protection instruction to occupationally and occasionally exposed individuals.

(b) Provide a radioisotope users training course for individuals using radioisotopes in research.

(4) Radiological Emergency Response

(a) Be prepared to respond to radiation exposure or radioactive material contamination accidents at the Audie and Kerrville Divisions.

(b) Support the hospital’s Emergency Management Plan.

3. Radiation Control Committee

a. The Medical Radioisotope and Radiation Control Committee (MRRCC) is established by Policy Memorandum ‘Radiation Control Committee’.

b. The Director of the South Texas Veterans Health Care System, in the Bulletin ‘Medical Radioisotope and Radiation Control Committee’, appoints the membership of the committee.

c. The Chief of Staff serves as the chairperson of the committee.

d. The committee is responsible for reviewing all requests for radioisotope authorizations and all requests for use of radiation producing devices for other than routine clinical radiographic procedures.

e. The committee reviews the Radiation Safety Program periodically.  This includes reviewing the results of the ALARA Program.  Additionally, the committee reviews investigations of overexposures and contamination accidents and recommends policy related to radiation control.

f. The committee may direct termination of those activities involving radiation or radioisotopes, that seriously threaten the life or health of any individual as well as those radiation related activities that pose a threat of significant damage to property or environment.

g. Correspondence for the committee, applications for radioisotope authorizations or any questions must be directed to the Radiation Safety Officer who serves as recorder for the committee.

4. Use of Machines That Produce Ionizing Radiation

a. The clinical use of radiographic and fluoroscopic equipment is the principal responsibility of Radiology Service.  Certain other clinical services are permitted restricted use of radiographic/fluoroscopic equipment.

b. The MRRCC permits the intended irradiation of humans, solely as a consequence of research only after review and approval.  Other committees may also be required to approve human use protocols.

c. The use of devices that produce ionizing radiation as a byproduct of their normal function requires approval of the MRRCC.

d. The Radiation Safety office radiologically evaluates all imaging equipment that produce ionizing radiation.

5. Use of Radioisotopes

a. The Audie L. Murphy and Kerrville Divisions have received NHPP institutional radiation material permits that allow both clinical (AD and KD) and research use (AD only) of radioisotopes, subject to certain restrictions.

b. The Health Science Center and University Hospital have separate and distinct licenses.

c. Individuals wishing to use radioisotopes at the Audie and Kerrville Divisions must file an application with the MRRCC.

6. Licensing:  Audie L. Murphy and Kerrville Divisions

a. Routine Clinical Human Use:
For purposes of routine clinical use (e.g., Nuclear Medicine procedures), permits have been issued under the provisions of Title 10, Code of Federal Regulations, Part 35.  Physicians legally permitted to direct the administration of radiopharmaceuticals to patients must be approved by the MRRCC and the NHPP.  Physicians wishing to apply for Routine Clinical Use require a substantial amount of documented formal training.  Authorized users are listed by name on the radioactive materials permit.  Details and application procedures may be obtained from the Radiation Safety Office and are outlined in paragraph 8 of this handbook.

b. Human Use, Research

(1) The NHPP has granted the Audie L. Murphy Division authority to perform radioactive tracer studies in humans provided such studies are under the jurisdiction of, and approved by, the joint VA-UT Radioactive Drug Research Committee (RDRC) as well as the MRRCC or has FDA approval.

(2) The purpose of this authority is to permit research intended to obtain basic information regarding the metabolism (including kinetics, distribution and localization) of a radioactivity labeled drug or regarding human physiology, pathophysiology or biochemistry.  Specific limitation on patient dose and other factors are contained in Title 21, Code of Federal Regulations, Part 361.  Additional details of the FDA requirements are available from the Radiation Safety Office at the UTHSCSA.

(3) The principal user for a research project must be a physician who is:

(a) Approved by the MRRCC;

(b) Credentialed and Privileged within their own medical specialty at the Audie L. Murphy Division in accordance with the Policy Memorandum ’Credentialing and Privileging of Health Care Providers’; and

(c) Be identified, or previously identified on an agreement state or NRC radioactive material license as an approved user or meet the appropriate training requirements identified in 10 CFR Part 35.

(4) The Kerrville Division is not presently permitted to conduct Human Research at its institution.

c. Non-Human Use, Research

(1) The in vivo/in vitro use of radioisotopes in research is also under the jurisdiction of the institutional radioactive material permit.

(2) The Audie Division is authorized to possess and use those radioisotopes with atomic number 1 through 83 with possession limits as specified by the license.

(3) Individuals are approved as principal users of radioisotopes by the MRRCC and must meet the institution’s training and experience requirements.  Typically, the committee requires formal training comparable to the joint UT-VA radioisotope users course.  A minimum of 20 hours of supervised handling experience is also required.  The principal user is the researcher of a given project who is authorized by the MRRCC to use radioisotopes.  The principal user is considered responsible for the safe and legal use of radioisotopes in conjunction with his/her project.  The principal user or their designee must authorize purchase of isotopes for their project.  The principal user is held legally accountable for their proper disposal.

(4) Individuals handling radioisotopes under the supervision of a principal user must complete the on-line radiation safety course offered through the UTHSCSA.

(5) The Kerrville Division is not presently permitted to conduct Non-Human Research at its institution.

7. Training and Experience Requirements For Principal Users

a. Routine Clinical Human Use:
Copies of requirements are available upon request.  Contact the Radiation Safety Office at the Audie Division.

b. Human Use, Research:
Considered by the MRRCC on an individual basis depending on the nature of the proposed use.  The Principal User must be a physician credentialed and privileged within his or her own medical specialty.  The Principal User must meet the requirements of 10 CFR Part 35 and be listed on the institute’s NHPP permit.

c. Non-Human Use, Research

(1) The Principal user must have 40 hours of training and experience and must take the joint VA/UT radiation safety training course or provide documentation of equivalent training.

(2) The Principal user must attain a passing grade (70%) on the examination.  No exceptions are made.

(3) The Principal User must have at least a bachelor’s degree in the physical sciences, biological sciences or engineering.

8. Procedure For Requesting Radioisotope Approval

a. Human-Use, Routine Clinical:
Submit the following to the Radiation Safety Office, (11R).  The MRRCC and NHPP will review you application and credentials.

(1) If board certified, in Radiology or Nuclear Medicine, submit a copy of certification; or

(2) NRC Form 313A, ‘Medical Use Training and Experience and Preceptor Attestation; and

(3) Copy of Curriculum Vitae.

b. Human-Use, Research:
Submit the following to the Radiation Safety Office, (11R):

(1) Application for Radioisotope Use;

(2) Application for Human Use of Radioactive Material – Research;

(3) Training and Experience Form (one for principal user and each participating person);

(4) Radiation Exposure Worksheet;

(5) Copy of research protocol including ‘Informed Consent Form(s)’; and

(6) Copy of principal user’s curriculum vitae.

(7) Concurrent application to the Radioactive Drug Research Committee may be made at the same time.

c. Non-Human Use, Research:
Submit the following to the Radiation Safety Office (11R):

(1) Application for Radioisotope Use;

(2) Application for Non-Human Use of Radioactive Material;

(3) Training and Experience Form (one for principal user and each participating person);

(4) Copy of protocol containing an outline of the experimental procedure(s).  Be specific relative to actual laboratory steps involving the use of the radioisotopes requested.

d. Renewals:
Authorizations for Human and Non-Human Uses of Radioactive Material are granted for one year.  Prior to the expiration of your authorization, you will be sent a renewal form.  The signed renewal form should be returned to the Radiation Safety Office.  Your request, to renew, will be voted on by the MRRCC.

9. Responsibility of Principal Users

a. Adequate Planning:
Before an experiment is performed, the supervisor should determine the types and amount of radiation or radioactive material to be used.  This will generally give a good indication of the protection required.  The procedure must be well outlined.  In many cases, before the procedure is actually performed with radiation, it should be rehearsed so as to preclude slip-ups or unexpected circumstances.  In any situation where there is appreciable radiation hazard, the Radiation Safety Office shall be consulted before proceeding.

b. Instructing those employees, for whom they are responsible, in the use of safe techniques and in the application of approved radiation safety practices.

c. Furnishing the Radiation Safety Office with information concerning individuals and activities in their areas; particularly pertinent changes in their personnel.

d. Contacting the Radiation Safety Office whenever major changes in operational procedures, new techniques, alteration in the physical plant (e.g., the removal of radiochemical fume hood) or when new operations, which might lead to personnel exposure, are anticipated.

e. Complying with the rules and regulations governing the use of radioactive materials, as established by the NRC, NHPP and the MRRCC, for:

(1) Correct procedure for the procurement of radioactive materials by purchase or transfer;

(2) Posting areas where radioisotopes are kept or used, or where radiation fields may exist and ensuring adequate physical security for restricted areas;

(3) Recording of the receipt, use, transfer and disposal of radioactive materials in their area.  This includes sealed sources, such as ion sources in gas chromatography’s and static eliminators;

(4) Submitting an inventory of radioactive materials in accordance with NRC and NHPP requirements;

(5) Assuring that all radioactive waste materials are disposed of in accordance with current procedures;

(6) Performing weekly contamination surveys and maintaining a written record of the results of the survey;

(7) Having all records available for inspection by the Radiation Safety Office, VA’s National Health Physics Program or the NRC at any time.

f. Complying with proper procedures for termination of employment.  Particular care should be exercised to see that specialized equipment, such as personnel monitoring devices; survey instruments and shielding material are returned to the Radiation Safety Office.  Written notice of termination is to be sent to the Radiation Safety Office.  A final termination survey should be requested.

10. Responsibility Of Each Individual Who Has Contact With Radioactive Materials

a. Keeping their exposure to radiation as low as possible.

b. Wearing personnel dosimeters when deemed necessary and never tampering with monitoring devices.

c. Utilizing all appropriate protective measures such as:

(1) Wearing laboratory coats and protective gloves at all times when handling radioactive material

(2) Using protective barriers and other shields when required.

(3) Using mechanical devices whenever their aid will reduce exposure.

(4) Pipette radioactive solutions with mechanical devices only – never pipette radioactive solutions by mouth.

(5) Performing radioactive work within the confines of an approve hood, unless serious consideration has indicated the safety of working in the open.  All Iodination Are To Be Carried Out In A Fume Hood  (room S-204 at the Audie Division)

(6) No Eating, Smoking, Drinking or Applying of Cosmetics is permitted in areas where radioisotopes are used or stored.

(7) Maintaining good personal hygiene.

(a) Do not work with radioactive materials or contaminated items if there is a cut or wound on the skin that cannot be covered by protective clothing.

(b) Wash hands and arms thoroughly before handling any object that goes to the mouth, nose or eyes.

(8) Checking the immediate areas (e.g., hoods, benches, etc.) where radioactive materials are being used, daily with a survey meter if using high-energy betas or gammas, for contamination.

(9) Performing swipe test of the immediate areas at least once weekly, for contamination.  A record must be maintained (in units of dpm) of contamination surveys including results that are negative.  Any contamination observed should be cleaned and resurveyed.  Areas must be decontaminated if the removable activity exceeds 200 dpm/100cm2.

(10) Labeling and isolating radioactive waste and equipment, such as glassware, used in laboratories, for radioactive materials.  Once used for radioactive substances, equipment should not be used for other work, and shall not be sent from the area to central cleaning facilities, repair or to surplus until demonstrated to be free of contamination.

(11) Requesting the Radiation Safety Office supervision of any emergency repair of contaminated equipment in the laboratory by shop personnel or by commercial service contractors.  At no time shall servicing personnel be permitted to work on equipment in radiation areas without the presence of a member of the laboratory staff to provide specific information.

(12) Reporting accidental inhalation, ingestion or injury involving radioactive materials to their supervisor and the Radiation Safety Office, and carrying out their recommended corrective measures.  The individual shall cooperate in any and all attempts to evaluate their exposure.

(13) Carrying out decontamination procedures when necessary and for taking the necessary steps to prevent the spread of contamination to other areas, equipment or personnel.

(14) Complying with request from the Radiation Safety Office for body burden measurements of the thyroid and the submission of samples for radioassay.  Request for these tests will be made in the case of workers using significant quantities of both beta and gamma emitters.

(15) Advising the Radiation Safety Office, in writing, of pregnancy and estimated date of conception, when the individual wishes to be considered a ‘declared pregnant worker’ for purposes of radiation safety.

(16) Advising the Radiation Safety Office of occupational radiation exposure resulting form radiation sources outside of the South Texas Veterans Health Care System.

(17) Preventing entry of construction and maintenance workers into restricted areas until clearance from Radiation Safety as been received.

(18) Disposal of radioisotope waste only in designated, labeled and properly shielded receptacles.

(19) Secure all material when it is not under the constant surveillance and immediate control of the user(s).

11. Ordering, Receiving, Transferring And Accounting For Radioactive Material

a. Ordering

(1) Audie L. Murphy Division:
All purchase orders for radioisotopes, except those originating from Nuclear Medicine, must be routed through the Radiation Safety Office for approval.  The Radiation Safety Office will provide suppliers with the institution’s radioactive material permit when required.

(2) Kerrville Division:
All radioisotopes are ordered on a unit dose basis from a commercial radiopharmacy by the nuclear medicine technologist.  Radiation Safety will provide suppliers with the institution’s radioactive material permit when required.

b. Receiving

(1) Audie L. Murphy Division:
Policy Memorandum ‘Receipt of Shipments of Radioactive Material’ specifies delivery procedures for radioisotopes.  Radioisotopes intended for Research Service are delivered to the Radiation Safety Office for a contamination survey and accounting.  Radiation Safety performs and documents incoming package surveys. Radiation Safety will notify the individual user’s laboratory of receipt of their shipment.  The user may pick up the package in the Radiation Safety Office at which time they will be given a ‘Radioactive Material’s Receipt and Disposal Form’, VA Form 10-154(671).  The 10-154 establishes a chronological summary of the use of the shipment and after the entire shipment is used or decays, the white copy of the form must be returned to Radiation Safety.  Failure to do so could result in future delays in processing an investigator’s purchase request for additional material.

(2) Kerrville Division:
Policy Memorandum ‘Receipt of Shipment of Radioactive MATERIAL’ specified delivery procedures for radioisotopes.

c. Transfer of Radioactive Material

(1) Audie L. Murphy Division:
To transfer material from Audie L. Murphy to another institution, the investigator must obtain a ‘Transfer of Radioactive Material’ form, VA Form 10-174(671).  The investigator must follow the policy and procedures of the institution that the material is being transferred to.  The respective Radiation Safety Offices will verify that the receiving investigator/laboratory is authorized to possess the radionuclide.

(2) Kerrville Division:
No procedures currently exist for intradivisional transfer of radioactive material.

d. Accounting of Radioactive Material

(1) Federal law requires the periodic physical inventory of all radioisotopes.

(2) Audie L. Murphy Division:
Investigators will be sent an ‘Inventory Form’ that must be completed and returned to the Radiation Safety Office.  Incomplete or incorrect forms will be returned to the investigator for correction.

(3) Kerrville division:
Inventory of sources will be conducted in accordance with NRC and NHPP regulations.

12. Radiological Surveys

a. Audie L. Murphy Division:
Each investigator is required to survey their laboratory where radioisotopes are used weekly.  ‘Swipes’ of work surfaces or other areas where contamination may accumulate (phones, sinks, doorknobs, floor, etc.) must be taken.  The user must maintain records of the results.  The results must be expressed in units of activity (e.g., dpm, µCi, etc.).  Radiation Safety will verify these records.  In the event that radioisotopes are not used over a period of time, the user must note that no radioisotopes were used in their records.

b. Kerrville Division:
Radiation Safety personnel perform radiological evaluations of areas where radioisotopes are used or stored periodically.  In addition to performing swipe test and external gamma radiation measurements, if required, a complete records check is performed.  Users will be notified of significant findings and are required to correct and document the correction of deficiencies.

13. Radioactive Waste Disposal:
Audie L. Murphy Division

a. The method of radioactive waste disposal depends on the type of waste as well as the radioisotope involved.  The principal user is ultimately responsible for proper disposal of wastes.

b. Users should implement the guidelines on proper segregation and packaging of waste, as follows:

c. Research Laboratories:

(1) Solid (Dry) Waste – is to be segregated and packaged as follows:

(a) Solid (dry) long lived (t1/2 > 120 days)

(b) Solid (dry) short lived (t1/2 ≤ 120 days)

(c) Solid waste should be doubled bagged and taped securely (Do Not Use Radioactive Tape).  Biological (White, Red or Orange) and autoclave bags will not be accepted.

(2) Scintillation Vials – are to be segregated and packaged as follows:

(a) Scintillation vials with H-3 and/or C-14 only

(b) Scintillation vials with other radioisotopes

(c) Scintillation vials are to be placed in trays

(3) Liquid Waste:
Organic Based – is to be segregated and packaged as follows:

(a) Long lived bulk liquids (t1/2 > 120 days)

(b) Short lived bulk liquids (t1/2 ≤ 120 days)

(c) Bulk liquids are to be placed in plastic containers and capped tightly

(4) The following information must be filled out on the ‘Radioactive Waste Disposal Tag’ for solid dry, scintillation vials and organic based wastes:

(a) Investigator’s Name

(b) Radioisotope(s)

(c) Activity Of Each Radioisotope

(d) Date Of Disposal

(e) Organic Compound (for bulk liquid waste)

(5) Solid dry, scintillation vials and organic based bulk liquid wastes should be brought to room L-017 for disposal.  Radiating Safety must be contacted to arrange for a time of disposal.

(6) Liquid Waste:
Aqueous Based – is to be disposed of as follows:

(a) Aqueous based liquid waste may only be disposed of in areas designated by Radiation Safety.

(b) At the time of disposal the following information must be written in the log located in the sink area:

(i) Investigator’s Name

(ii) Radioisotope(s)

(iii) Activity Of Each Radioisotope

(c) No liquid waste may be disposed of without the consent of the Radiation Safety Office.

(7) Animal Carcasses:
The Radiation Safety Officer must be notified in advance of any experiments involving the use of radioisotopes on animals.  Arrangements for disposal of animals containing radioisotopes will be handled on a case-by-case basis.

d. Nuclear Medicine – Clinical Radioactive Waste

(1) Solid (Dry) Waste – is to be segregated and packaged as follows:

(a) Radioisotopes with T1/2 ≤ twenty-four (24) hours

(b) Radioisotopes with T1/2 > twenty-four (24) hours but ≤ four (4) days

(c) Radioisotopes with T 1/2 > four (4) days but ≤ 10 days

(d) Radioisotopes with T1/2 > ten (10) days

(2) Liquid Waste – is to be disposed of as follows:

(a) Liquid waste may be disposed of in the radioactive hot sink located in the Nuclear Medicine Laboratory.

(b) At the time of disposal the following information must be written in the log:

(i) Radioisotope(s)

(ii) Activity Of Each Radioisotope

(iii) Date Of Disposal

(3) All syringes and needles are to be placed in their proper disposal container.  Disposal of all waste is to be in accordance with NRC rules and regulations.  Prior to disposal containers are to be surveyed to verify that radiation levels are within regulatory limits.  If radiation levels are within limits, containers may be disposed of as normal trash.

e. Radiological material that is also infectious waste must be sterilized prior to disposal.  Steam autoclaving is not to be used unless approval of the Radiation Safety Officer is obtained.  Sterilize with phenol or other disinfectant solutions.

f. Be certain that only radioactive waste is disposed of as radioactive.  For example, uncontaminated shipping containers may be disposed of as ordinary trash after the radioactive material caution labels have been obliterated or removed.  It is essential that the volume of radioactive waste be kept to a minimum.

g. Lead ‘pigs’ shall not be disposed of as radioactive waste.

14. Radioactive Waste Disposal Kerrville Division

a. Solid (Dry) Waste – is to be segregated and packaged as follows:
(1) Radioisotopes with T1/2 ≤ 6 hours

(2) Radioisotopes with T1/2 > 6 hours

(3) All syringes and needles are to be placed in their proper disposal container.  Disposal of all waste is to be in accordance with NRC rules and regulations.  Prior to disposal containers are to be surveyed to verify that radiation levels are within regulatory limits.  If radiation levels are within limits, containers may be disposed of as normal trash.

b. Unused Radiopharmaceutical doses may be held for decay or returned back to the nuclear pharmacy.

15. Incidents Involving Radioisotopes

a. Spills – the following are general rules to follow in the advent of a spill of radioactive material:

(1) Immediately confine the spill by dropping absorbent material onto the spill.

(2) Put on impermeable gloves

(3) Check shoes and clothing for visible signs of contamination.  If contaminated remove before leaving the contaminated area.

(4) Mark off or isolate the contaminated area and prevent others from walking through and thereby spreading contamination.

(5) If the area must be evacuated you should:

(a) Detain all evacuees until surveyed by Radiation Safety

(b) Switch off all fans

(c) Leave Fume Hood fan running

(6) Contact the Radiation Safety Office

(7) When decontaminating an area remember:

(a) Prevent the spread of contamination

(b) As few people as possible should be involved

(c) Always work towards the center of the contaminated area
(d) Keep contaminated area damp
(e) Carefully clean up the area, disposing of contaminated materials in plastic bags

(f) Survey the area and personnel with a survey meter and/or swabs

(8) IF any of the spilled material has splashed onto a person or clothing:

(a) Remove laboratory coat and/or garments and leave in the contaminated area

(b) Areas of contaminated skin should be washed thoroughly with soap and water.  Do Not Abrade Or Inflame The Skin Surface.

(9) Life Saving Efforts And Vital First Aid Take Priority Over Contamination Concerns

(10) Iodines:
When working with iodines you should have sodium thiosulfate on hand.  This aids in keeping the solution basic.  Placing some in containers that hold liquid iodine aids in preventing volatility.

b. Medical Events

(1) Audie L. Murphy Division:
Suspected medical events must be reported to the C, Nuclear Medicine, Radiopharmacist and the Radiation Safety Office.  An incident report must be initiated.  Patients shall not be given a dose of radioactive material that is greater than ±10% of that prescribed unless a staff nuclear medicine physician gives their approval for the variance.

(2) Kerrville Division:
Patients shall not be given a dose of radioactive material that is greater than ±10% of that listed in the nuclear medicine handbook unless a staff radiologist gives their approval for the variance.  If a patient receives a dose, which is not within the limits, the staff radiologist and Radiation Safety Officer shall be notified.

(3) In the case of a medical event, as defined by the NRC, the nuclear medicine physician/radiologist, radiation safety officer and attending physician shall be notified immediately and an incident report filled out.  The NRC shall be notified as required by regulation.

c. All accidents/incidents involving radioisotopes must be reported to the Radiation Safety Office.

16. External Beam Therapy, Brachytherapy and Non-Sealed Source Therapy:  Audie L. Murphy Division

a. External Beam Therapy:
Patients undergoing external beam radiotherapy (e.g., electron beam treatment) do not present radiation safety problems to the hospital staff since these patients are not radioactive nor do their bodies contain radioactive material.

b. Brachytherapy is the insertion of a radioactive source into a patient’s body for purposes of treatment.  Brachytherapy is not currently performed on site.

(1) Temporary Implant:
Patients undergoing temporary implantation (sources removed after a predetermined period of time) of brachytherapy sources can present a potentially significant source of exposure to hospital staff.  While the implant is in the patient’s body, however, certain precautions, intended to minimize radiation exposure of the staff, other patients and visitors, must be followed.

(2) Permanent Implant:
Patients undergoing permanent implantation (sources left in place) of brachytherapy sources do not present a significant source of exposure to staff or others.

c. Non-Sealed Source Therapy is a form of radiotherapy in which radioactive material is administered to a patient either orally or by injection.  Not only does this type of therapy result in the potential significant radiation exposure for the attending staff, but frequently results in the radioactive contamination of the patient’s room and restroom.

d. Radiation Safety Officer Responsibility:
The Radiation Safety Officer or his/her designee is responsible for formulating and implementing procedures designed for safety and regulatory purposes.  Specifically, the Radiation Safety Officer will be responsible for:

(1) Providing radiation surveys during and post implant/administration, including determination of permissible stay times for staff and visitors.

(2) Providing dosimetry for the hospital staff.

(3) Providing written and oral instruction to the nursing staff specifying radiation precaution procedures to be followed.

(4) Certifying source removal, after temporary implant, so that the patient may be legally discharged from the hospital or transferred to an unrestricted area.

(5) Determining when a patient’s residual body burden (after non-sealed source therapy) of radioactivity has diminished to a level at which discharge or release is legally permissible.  In the event a patient expires prior to reaching the release level, the Radiation Safety Officer shall notify the C, Laboratory Service or designee and appropriate local health Authorities of release of the body and provide written instruction to the mortuary.  The Radiation Safety Officer or his/her designee must specifically authorize the release of any individual patient, or remains of any patient.

(6) Monitoring and decontamination of hospital and patient property (after non-sealed source therapy), if required.

(7) Room preparation to minimize contamination, if required.

(8) Provide written and oral instructions for nursing personnel, if required.

(9) Providing consultative advice to the attending medical staff on matters relating to radiation exposure and the spread of contamination.

e. The MRRCC and the NHPP must individually approve physicians performing brachytherapy or non-sealed source therapy as authorized users.  The attending physician, Nuclear Medicine Service or Radiation Oncology staff physician, performing the therapy, is responsible for notifying the Radiation Safety Office of any intended therapy prior to the intended date and time and for arranging for a single bed private room for the patient.

17. Personnel Monitoring

a. Individuals determined by the Radiation Safety Office to be occupationally exposed to ionizing radiation are issued personnel dosimeters.  An individual is considered occupationally exposed if they are likely to be exposed to, one tent of the Occupation Dose limits.

b. Each area has a coordinator appointed to collect and distribute the personnel dosimeters within their area.  Reports of individual radiation exposures are furnished to the participating services.  Exposure histories are maintained in accordance with regulations.

c. Application for initiating dosimetry service and instructional information are available at the Radiation Safety Office (Audie Division) and Imaging Service (Kerrville Division).  The applicant will be asked to sign a form authorizing release of their past exposure history from previous employers.

d. Employees who terminate participation in the dosimetry program are required to return the dosimeter(s) along with a mailing address, if possible, so that they can be supplied with their cumulative total.

e. Certain individuals may be required to participate in the bioassay program to determine whether ingestion or inhalation of radioisotopes has occurred.  Further information on the bioassay services is available from the Radiation Safety Office.

18. Educational Programs

a. Information relative to the radiation exposure of workers, hazards associated with exposure and procedures taken to minimize exposure, are provided to all occupational workers at the time they apply for dosimetry service and periodically thereafter.  Instructional materials are available from the Radiation Safety Office (Audie Division) and Imaging Service (Kerrville Division).

b. Videotape and PowerPoint programs on radiation safety, for nursing personnel, are available.

c. In-service educational presentations are available upon request from the Radiation Safety Office.

d. The Radiation Safety Office and UTHSCSA’s Radiation Safety Section offer an on-line Radioisotope User’s Training Course.  The course covers a variety of topics.  Information concerning this course can be obtained from the Radiation Safety Office (Audie Division).

19. Radiation Dose Limits

a. The Radiation Dose Limits adopted by the NRC are applicable to all radiation exposures at all divisions.

b. Occupational Dose Limits For Adults

(1) 5.0 rem/year
Effective Dose Equivalent; or

(2) 50.0 rem/year
As the sum of the Deep Dose Equivalent (DDE) and the Committed Dose Equivalent (CDE) to any individual organ or tissue other than the lens of the eye

(3) 15.0 rem/year
Eye Dose Equivalent (LDE)

(4) 50.0 rem/year
Shallow Dose Equivalent (SDE) to the skin or any extremity

c. Occupational Dose Limits For Minors is ten (10) percent of the occupational dose limits for adults.

d. Dose To Embryo/Fetus is 0.5 rem for the entire gestation period provided the mother is a ‘declared pregnant woman’.  Under federal regulations a declared pregnant woman is an individual who has voluntarily advised her employer, in writing, of her pregnancy and estimated date of conception.

e. Dose Limits For Members Of The General Public

(1) 0.100 rem/year
Annual Effective Dose Equivalent exclusive of the dose contribution of radioactive material released into the sanitary sewerage system

(2) 0.002 rem/hour
in any unrestricted area in any one hour

20. ALARA Program:  The commitment to maintain radiation exposure levels as low as reasonably achievable is stated in the ALARA program.  The Director’s statement of the South Texas Veterans Health Care System’s program is available, upon request, at the Radiation Safety Office.

21. References

a. U S Nuclear Regulatory Commission, Rules and Regulations, Title 10, U S Code of Federal Regulations

b. Food and Drug Administration, Rules and Regulations, Title 21, U S Code of Federal Regulations, Subchapter D

c. Policy Memorandums

(1) Credentialing and Privileging of Health Care Providers

(2) Program For Monitoring Radiation Exposure Of Individual Employees

(3) Radiation Control Committee

(4) Receipt of Shipments of Radioactive Material

d. Bulletins

(1) Appointment of Radiation Safety/Laser Safety Officer and Assistant Radiation/Laser Safety Officers

(2) Radiation Control Committee

e. National Council on Radiation Protection and Measurements

f. International Council on Radiological Protection 
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