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CHAPTER II

DIAGNOSTIC USE OF RADIONUCLIDES

This chapter will deal with the routine and non-routine uses of
radioactive materials for diagnostic purposes in humans.  The therapeutic uses
of radioactive materials and/or ionizing or non-ionizing radiations will be
dealt with in Chapter III.

Director of Nuclear Medicine

It will be the responsibility of the Director to review all clinical
applications of radionuclides as to medical value and desirability.  He/She
must be a licensed user of radioactive material by Radiation Safety at MUSC.
He/She will be available to give advice and assistance to physicians who desire
to make use of clinical procedures involving radionuclides.  He/She is
responsible for maintaining a staff of trained personnel to conduct the nuclear
medicine procedures.  All nuclear medicine technologists shall be certified by
an appropriate certification board.  Non-certified eligible personnel may be
employed to carry out studies on humans for a period not to exceed eighteen
(18) months.  In the absence of the Director, his/her designee shall assume
these responsibilities.  This designee must be a qualified Nuclear Medicine
physician.

Training of Nuclear Medicine Personnel

With the exception of authorized users, M.D. �s, Ph.D. �s and residents,
annual refresher training is required for nuclear medicine personnel who use
radionuclides, sealed sources, or medical devices containing sealed sources. 

Procurement of Radionuclides for Human Use

Radionuclides to be used in the Nuclear Medicine Clinic of the Medical
University Hospital will be ordered by the Nuclear Pharmacy.  Radionuclides may
also be ordered by the Director of Nuclear Medicine, the Radiation Safety
Office  or their designated representative.  

When an order is placed, the Nuclear Pharmacist will use a programmed
inventory system in the computer to check the inventory to make certain that
the receipt of the desired material will not place the Laboratory in excess of
the possession limit assigned.  If the possession limit would be exceeded, the
Nuclear Pharmacist will contact the Radiation Safety Office so that
arrangements can be made to allow the order to be processed. If the inventory
is satisfied, the order can be placed.  See Appendix C.

When a shipment of radioactive material is received by the Nuclear
Pharmacy, it will be surveyed for verification of the proper Transport Index. 
If the Transport Index is exceeded, it is an indication of a spill within the
package and the Radiation Safety Office must be called.  A wipe test will also
be made on the shipping container, the shield, and when appropriate, the
nuclear container to check for contamination.  The information obtained from
the surveys and wipe tests will be entered on the shipment survey form and will
be kept in the files for inspection by the Radiation Safety Office and a copy
forwarded to the Radiation Safety Office.  See Appendix C.

When an experimental clinical procedure is desired, the Director will
submit an application to the Radiation Safety Office for authorization to
include the procedure in the Nuclear Medicine Clinic of the Medical University
Hospital.  This application will be reviewed by the Radiation Safety Office and
will be sent to the Radiation Usage Committee for approval.

After approval by the Committee, the application will be sent to the Human
Research Committee of the Medical University of South Carolina for approval. 
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FDA approved indications for usage of radiopharmaceuticals will be followed.   

All orders should be addressed for shipment as follows:

MEDICAL UNIVERSITY OF SOUTH CAROLINA
NUCLEAR PHARMACY
ATTENTION:  DR. K.T. CHENG
H309, MAIN HOSPITAL
169 ASHLEY AVENUE
CHARLESTON, SC 29425

Storage of Radionuclides

All storage of radioactive material for Nuclear Medicine will be in
Nuclear Pharmacy Laboratory storage facilities approved by the Radiation Safety
Office.  Only by special permission of the Radiation Safety Office may
radioactive materials be stored elsewhere.  Particular attention should be
given to the fact that it is NOT permissible for patient doses to be left
unattended after they leave the Nuclear Pharmacy Laboratory - A NUCLEAR
MEDICINE TECHNICIAN MUST BE IN CONSTANT ATTENDANCE FROM THE TIME THE MATERIAL
LEAVES THE NUCLEAR PHARMACY LABORATORY UNTIL IT IS ADMINISTERED TO THE PATIENT
- unless excused by the Radiation Safety Office or the Director of Nuclear
Medicine.

Obtaining Radionuclide Procedures for Patients

The requesting physician will complete a copy of the Nuclear Medicine
Request Form and will send it to the Director of Nuclear Medicine (see Appendix
C).  The Director will review the request, and, at his/her discretion, make the
necessary arrangements for the desired procedure to be performed.

If the desired procedure is experimental in nature, the Principal
Investigator shall initiate and direct use of an approved FDA and Medical
University IRB approved protocol.

After a procedure has been conducted, the Director of Nuclear Medicine
will complete the Consultation Form.  One copy will go in the files of the
Nuclear Medicine Clinic, one copy to the attending physician, and one copy to
Medical Records.

A complete listing of Nuclear Medicine procedures available at the Medical
University of South Carolina may be obtained from the Director's Office.

Nuclear Pharmacy of Charleston

A centralized Nuclear Pharmacy has been established under the Broad
License of the Medical University of South Carolina pursuant to 2.7.5 to
compound and dispense FDA approved radiopharmaceuticals containing radioactive
materials to authorized users (physicians licensed pursuant to RHA 2.7.3, along
with RHA 4.4.3 for uses listed in RHA 4.9 and 4.10 for radiopharmaceuticals,
and RHA 4.11 of Part IV) who are located in Nuclear Medicine facilities in the
Charleston Metropolitan area.  The Nuclear Pharmacy may also compound and
dispense investigational radioactive drugs to authorized users operating under
the auspices of a viable human-use protocol.  The Nuclear Pharmacy shall
operate under the supervision of the Radiation Safety Office and the Radiation
Usage Committee.

Director/Coordinator of Nuclear Pharmacy of Charleston    

The Director/Coordinator shall be a Board certified Nuclear Pharmacist and
licensed by the South Carolina Board of Pharmaceutical Examiners.  He/She must
also be a licensed user of radioactive material through the Radiation Safety
Office of MUSC.  He/She shall be responsible for the supervision of all
personnel performing tasks in the preparation and distribution of
radiopharmaceuticals.  He/She will be responsible for the proper and safe
storage and distribution of radiopharmaceuticals and quality assurance; and the
maintenance of records of acquisition and disposition of all
radiopharmaceuticals in accordance with the Broad License of the Medical
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University of South Carolina. He/She shall comply with all applicable laws and
regulations governing non-radioactive drugs.  He/She will be a member of the
Radiation Usage Committee.

Verification of Recipients of Radiopharmaceutical Transfers

The Nuclear Pharmacy of Charleston will transfer radiopharmaceuticals only
to the Nuclear Medicine facility of a group licensee, as described above. 
Verification that the licensee is an authorized user (transferee) is determined
by the maintenance of a current copy of the transferee's specific license in
the Nuclear Pharmacy (transferor).

Transportation of Radioactive Drugs

The Nuclear Pharmacy of Charleston will transport radiopharmaceuticals in
a manner that is in compliance with the regulations of DHEC and the U.S.
Department of Transportation and other agencies that may have jurisdiction. 
The next section contains a description of the procedures used for packaging of
radiopharmaceuticals, marking and labeling of packages and containers, loading
and storage of packages, placarding of the transportation vehicles (when
necessary), monitoring requirements and accident reporting.  Further, it
contains procedures for assuring that a package is properly closed for
transport.

In summary, the transportation of licensed radiopharmaceuticals shall be
subject to all applicable regulations of the U.S. Department of Transportation
(DOT) and other agencies that may have jurisdiction.  When the U.S. DOT
Regulations in 49 CFR Part 173-179 are not applicable to shipments by land of
licensed material by reason of the fact that the transportation does not occur
in interstate or foreign commerce, then the transportation shall be in
accordance with the requirements related to the packaging of radioactive
material, marking and labeling of the package, placarding of the transportation
vehicle, and accident reporting set forth in the following DOT regulations:

1. 49 CFR 173, "Shippers - General Requirements", as found specifically in 
Parts 173,389 - 173-.399, 173.402. 173.414, and 173.427, and   

2. 49 CFR 177, "Carriage by Public Highway", as found specifically in Parts 

177.823, 177,843, and 177.861

Procedures for Shielding, Labeling, and Transport of Radioactive Drugs

Verification of Prescription Orders for Radioactive Drugs

Orders for radioactive drugs are checked against a current copy of the
transferee's license to determine that the physician is authorized to use the 
drugs ordered and that the possession limits are not exceeded.

Shielding - Radioactive drugs which are transported to authorized
transferees (participating hospitals) are contained in either a vial, syringe,
or suitable containers.  The vials are contained in a vial shield of
appropriate size and shielding, and the shield contains sufficient absorbent
material, inside.  Likewise, the syringes are contained in syringe shields of
appropriate size, and shielding.  The syringe shields contain sufficient
absorbent material and have a locking device to prevent the syringe from being
dislodged.  The outside of the vial of syringe shield bears appropriate,
descriptive labeling, as described below.

Vial or syringe shields designated for transfer are marked and labeled as
individual packages.  These packages are contained in either a metal container
or a DOT-specification fiberboard box for transport.  Specifically, the metal
container is a standard-sized cartridge container with latching device; this
container also has a water-tight seal.  Either type of container is further
packed with styrofoam to hold the shields firmly in place and absorb any
inadvertent spillage of radioactive material.
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Labeling - Appropriate labeling means explicit identification of the
immediate container for the radioactive drug (vial or syringe), syringe and /or
vial shield packages, and the carrying container.

In conformance with labeling required by the South Carolina Board of
Pharmaceutical Examiners and the Bureau of Radiological Health, the immediate
outer container (shield) of a radioactive dosage form shall bear a label
containing the following information:

1. Standard radiation symbol;
2. The words "Caution - Radioactive Material";
3. Radionuclide and chemical form;
4. Amount of radioactive material contained (MBq, mCi or �¼Ci);
5. If a liquid, the volume in milliliters;
6. Requested calibration time for the amount of radioactivity contained;
7. Prescription number;
8. Name of authorized physician;
9. Name, address, and phone number of pharmacy; and

    10. Appropriate warning statements (e.g. "For Intravenous Use Only", 
     "Keep in Refrigerator", etc.).

 
For examples of shield labeling, see Appendix C.

The immediate container (vial or syringe) shall bear a label containing
the following information:

1. Standard radiation symbol;
2. The words "Caution-Radioactive Material";
3. Radionuclide and chemical form; and
4. Prescription number.

The carrying container shall bear a standard warning label on two opposite
sides which indicated contents, maximum amount of radioactivity, and transport
index, if applicable.  See Appendix C.

As an integral part of labeling, each package shall be accompanied by
forms designated to collect appropriate prescription information necessary to
comply with regulations of State Pharmacy and Radiation Control agencies.  See
Appendix C.

The prescription form sent to each authorized physician contains the
following statement:

"This radiopharmaceutical is licensed by the South Carolina Department of
Health and Environmental Control for distribution to persons licensed pursuant
to RHA 2.7.3 and RHA 4.4.3 (for use under 4.9, 4.10, and 4.11 of Part IV), or
under equivalent U.S. NRC licenses.  The syringe or vial containing the drug
should be kept in this container or within heavier shielding."

Furthermore, the package will be controlled by shipping papers which lists
the number of items transported, a description of the contents, date, identity
of the pharmacy, and a statement certifying that the package was transported in
compliance with applicable regulations.  See Appendix C.

Transporting - After final packaging, each package will be monitored to
determine if labeling requirements are met, and to locate any radioactive
contamination on the package.  Packages of radioactive drugs are transported by
nuclear pharmacy personnel to authorized facilities.  A commercial delivery
service may be used as an alternative to the above, to transport packages; the
carrier is instructed to carry no passengers during the course of such
delivery.

Transportation of packages required a "radioactive - Yellow III" label
will be transported only by nuclear pharmacy personnel.   The vehicle which
transports such a package will bear placards in the front, rear, and each side
indicating "RADIOACTIVE"; this word is in black letters of 5/8 inch stroke on
yellow background. Packages shall be properly blocked and braced, so that they
can not change position during transport.  Nuclear Pharmacy personnel shall
test the effectiveness of the blocking and bracing before transporting (45 CFR
177.834 and 177.843).  
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Emergency Procedures for Accidents and/or Lost Sources - In case of an
accident, suspected spillage of radioactive material, or lost source(s) these
procedures shall be followed:

1. The vehicle or immediate area will be cleared of people.

2. The Nuclear Pharmacy will be notified immediately of the accident.

3. The Nuclear Pharmacy will notify immediately the Radiation Safety
Office so that a prompt and appropriate course of action is taken.

4. Notify the South Carolina Department of Health and Environmental
Control about the accident.

Procedures and Practices for Administration of Radiopharmaceuticals to Patients

A. General Procedure

When a patient dose is in liquid form to be given orally, the Nuclear
Pharmacist or his designated agent will prepare the dilution in an appropriate
container.  The amount of dilution and type of container will be determined by
the Nuclear Pharmacist.  When the radionuclide is given to the patient, it may
be further diluted to facilitate ease of drinking.  The container will be re-
filled with water and the patient asked to drink this wash also.  These
containers are very small, and this step must be repeated three times to wash
off any radioactivity adhering to the container.  The technologist will return
the container to the Nuclear Pharmacy, where it will be stored in the
appropriate waste container.

At frequent intervals, the stored material will be monitored and discarded
as per described procedures mentioned elsewhere in this manual.

When the patient dose is in a liquid form to be given by injection, the
technologist will, upon completion of the injection, determine (visually) that
the site of the injection (needle puncture) has not become contaminated by the
solution of the radioactive material "leaking" out.  In the event that a small
droplet has formed on the injection site, the technologist will absorb it on a
paper towel which will be stored in an approved, shielded storage area for
disposal.

When the dose is in a precalibrated capsule, the technologist will
administer the dose to the patient and return all materials to the Nuclear
Medicine Laboratory for monitoring.  An entry will be made on the patient's
chart by the Nuclear Medicine Technologist.  This entry will indicate the
amount and type of radioactivity.  It will also indicate that no special
precautions are necessary in handling the patient.

B. Diagnostic Doses

Preparation of diagnostic doses of radionuclides will be done in the
Nuclear Pharmacy.  At the time of preparation, the appropriate entries will be
made on the prescription (see Appendix C for sample form).

C. General Principles of Protection

1. Skin Contamination:  Ingestion or inhalation of radioactive material can
be avoided by practicing good housekeeping, clean work habits, and
frequent hand washing.

Radioactive materials should not be allowed to come in contact with the
skin.  Disposable plastic (or rubber) gloves should be worn whenever
contact is possible.

2. External irradiation from patients may be reduced to a minimum by spending
the minimum amount of time close to patients -- note the instructions on
the insertion sheets in the patient's chart.
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D. Nursing Care

Occasionally there is a need for special precautions in nursing care of
patients who have been administered radioactive material.  In all cases
involving such patients, the type of material, the amount, and the required
precautions will be shown on the instruction sheets which will be placed in the
patient's chart.

THERE IS NO RADIATION HAZARD FROM PATIENTS WHO HAVE RECEIVED TRACER
OR DIAGNOSTIC DOSES OF RADIOACTIVE MATERIAL.  NO SPECIAL PRECAUTIONS
NEED TO BE TAKEN IN CARING FOR THEM.

Hazards to nurses in routine care of patients will arise primarily from
the patient or from contamination which results from handling contaminated
clothing or the patients themselves.  When handling materials suspected of
being contaminated, always wear disposable plastic gloves which should be saved
(in a labeled bag) for pick-up by the Nuclear Medicine Clinic.

Except in the case of radionuclides which emit high energy gamma rays,
there will be no external radiation hazard from patients who have received less
than 1850 MBq (50 mCi) of radioactive material, however, if such a patient
vomits or is incontinent within the first twenty-four (24) hours, immediately
notify the Radiology Resident on call, who will have instruction concerning how 
the situation can best be handled.  Any hazard which does exist due to
internally placed or deposited radionuclides will be noted on the instruction
sheet inserted in the patient's chart.

E. Control of Patient Excreta

When doses of less than 1850 MBq (50 mCi) of excretable radionuclides have
been administered (see above), no collection of patient excreta is required
pursuant to this section; however, the patient should be informed that it is
necessary to flush the toilet at least three (3) times upon each use.

Instructions for the collection of urine and/or feces will be included in
the physician's instructions on the sheets inserted in the patient's chart. 
Written instructions for the collection of excreta will be given to outpatients
at the time of administration of the radionuclide.

Fecal samples will be collected only upon special instructions from the
physician, Director of Nuclear Medicine, or the Radiation Safety Office.

IF THE PATIENT HAS HAD A DOSE IN EXCESS OF 1110 MBq (30 MCI), UNDER
NO CIRCUMSTANCES WILL ROUTINE LABORATORY ANALYSIS BE PERFORMED ON THE
PATIENT'S BLOOD, URINE, STOOL, OR OTHER BODY FLUIDS UNLESS THE
DIRECTOR OF NUCLEAR MEDICINE OR THE RADIATION SAFETY OFFICE HAS BEEN
CONSULTED.

Disposal of radioactive patient excreta is treated under the section below
on the disposal of radioactive waste.

F. Control of Patients and Visitors

1. Out-patients can be those patients who have received a dose of 1110 MBq
(30 mCi) or less.  When the patient is released from the Nuclear Medicine
Clinic, he/she will be given a set of written instructions concerning
excreta, patient restrictions, and visitor restrictions. (See Appendix I,
page 163)

2. In-patients may be those patients who have received doses greater than
1110 MBq (30 mCi), or other patients who are hospitalized by the attending
physician.  Excreta is discussed above.  Visitor restrictions are shown on
the insert sheet "Nursing Instructions".  In general, patients with less
than 1850 MBq (50 mCi), will be in a private room with a private bath (see
Chapter IV). (See Appendix I, page 158, 163)

3. Expired patients who have a total body activity of less than 185 MBq (5
mCi) may be processed as usual in so far as autopsy is concerned.  For
patients with greater than 185 MBq (5 mCi) total body activity, the
Radiation Safety Office must be consulted before an autopsy is performed. 
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An expired patient who has less than 1110 MBq (30 mCi) of total body
activity may be released to the funeral director for embalming.  For
bodies with greater than 1110 MBq (30 mCi), the Radiation Safety Office
must be consulted before release can be made.

IN ALL CASES OF EXPIRED PATIENTS WHO HAVE RECEIVED RADIONUCLIDES, THE
BODY WILL BE TAGGED WITH A LABEL STATING:  "RADIONUCLIDE, COMPOUND,
METHOD OF ADMINISTRATION, AMOUNT OF ACTIVITY, DATE OF ADMINISTRATION.

An acceptable tag will be provided by the Nuclear Medicine Clinic.  It
will be the responsibility of the physician signing the death certificate,
or the Director of Nuclear Medicine to ensure compliance pursuant to this
section.  See Appendix C.

G. Radioactive Waste Disposal

1. Material which has not been used in patient treatment may be disposed of
in compliance with S.C. RHA. 3.27.  "RADIOACTIVE" labels on shipping
cartons, etc. must be defaced or destroyed before disposal of the cartons
in normal trash.

2. Solid waste (cups, towels, etc.) will be collected in marked ("RADIOACTIVE
WASTE") containers in the Nuclear Medicine Clinic and Nuclear Pharmacy. 
This waste shall be held for at least ten (10) half-lives before disposal. 
All material shall be surveyed prior to disposal in the normal trash and
records shall be kept for inspection by the Radiation Safety Office.

3. Gaseous radioactive waste disposal (such as Xe-127, Xe-133, etc.) shall be
in compliance with State and NRC Regulatory Guides, and shall be approved
by the Radiation Safety Office.

4. Patient excreta may be disposed of via the sanitary sewer without regard
to the radioactivity.

H. Caution Signs and Labels

1. Caution signs and labels will be posted in compliance with S.C. RHA. 3.21,
3.22, 3.23, 3.24 and 3.25.

2. The entrance door to the Nuclear Pharmacy Laboratory will be posted with
the conventional sign (magenta or purple on a yellow background) bearing
the words "CAUTION - RADIOACTIVE MATERIAL" (See Appendix C).

3. Individual shipping bottles, receiving flasks, transfer bottles, storage
containers, waste containers, etc., will be labeled with yellow tape
bearing the conventional radiation symbol and bearing the words
"RADIOACTIVE MATERIAL".

4. In addition to the sign on the entrance door, in some cases, it will be
necessary, per S.C. RHA 3.21 and 3.22, to post signs of the conventional
type bearing the words "CAUTION (OR DANGER), RADIATION AREA" or "CAUTION
(OR DANGER), HIGH RADIATION AREA".  These areas will be designated by the
Radiation Safety Officer.

5. Patient rooms will be marked with signs (as in #1 and #4 above) at the
discretion of the Director of Nuclear Medicine and/or Radiation Safety
Office.

6. A sign, "NOTICE TO EMPLOYEES:  Standards for Protection Against Radiation"
will be posted in all radiation areas in compliance with S.C. RHA. Part VI
(see Appendix C).

I. Personnel Monitoring

It is the responsibility of the Director/Coordinator of Nuclear Pharmacy,
Nuclear Medicine, or the Chief Technician to request radiation monitoring
service from the Radiation Safety Office for all personnel working in an area
in which radioactive materials are used.  Persons not normally on badge service
(and transients) who will be working with radioactive materials must request
radiation badge service, prior to beginning laboratory work, from the Radiation
Safety office. See Appendix C, pages 102-108 for copies of radiation badge
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request forms, radiation monitoring termination/change form, and the
information sheet on badge use which should be issued to every person
requesting radiation monitoring service.  Allow 7-10 days for delivery after
the request is submitted.  These forms may be copied as needed.

An individual's radiation badge will be processed immediately when it is
suspected that he/she may have received a single exposure greater than 1 mSv
(100 mRem), or an accumulated exposure of greater than 3 mSv (300 mRem) in one
week.  A record of each individual's radiation exposure status (history plus
current exposures) will be kept by the Radiation Safety Office.  These records
will be in compliance with the Federal Regulations outlined in 10 CFR 20 and
State Regulations S.C. RHA. 3.5.  Personnel exposures shall be maintained as
low as reasonably possible in accordance with the ALARA concept.  Maximum
permissible dose limits* are listed in Appendix G.

AT NO TIME WILL A RADIATION BADGE BE EXPOSED TO RADIATION
UNLESS WORN BY THE INDIVIDUAL TO WHOM IT WAS ISSUED.

Any infraction of this regulation may result in the loss of that
individual's privilege of working with radioactive materials at the Medical
University of South Carolina.

The Radiation Safety Office will distribute and collect all badges on a
monthly basis.  It is the responsibility of the Director of Nuclear Medicine,
Director/Coordinator of Nuclear Pharmacy to ensure the cooperation of personnel
under his/her supervision. 

The Radiation Safety Office requires personnel who administer radioiodine
to patient to have bioassays performed.  See Appendix I for requirements.

J. Other Safety Requirements for Personnel

All areas in which radioactive materials are used or stored will be in
compliance with the Occupational Safety and Health Act, 1970 (OSHA) where
applicable.

K. Records

1. Inventory:  An up-to-date inventory of radioactive materials held by the
Nuclear Pharmacy Laboratory will be maintained by the Nuclear Pharmacist.

2. Area Surveys:  To detect any possible contamination of the working area,
area surveys will be performed routinely after each preparation of patient
doses.  Also, area surveys will be made in the rooms of discharged
patients who have had a therapeutic radionuclide dose administered, before
the rooms may be released, or in any other situation which the Radiation
Safety Office deems necessary.

3. Patient Records:  These will be kept on the forms provided and will be
maintained in the office of the Director of Nuclear Medicine.  These
records will be completed as to the nature of treatment, the nuclide used,
patient dosage, and an analysis of the results.

4. Radioactive Materials Shipment Survey:  When receipt of a shipment of
radioactive material is acknowledged, the Nuclear Pharmacy personnel will
perform a radiation survey with a suitable instrument and will perform
wipe tests as follows:

a. outside the shipping carton
b. immediate outer container (usually a shield).

_________
* Fetal dose for pregnant personnel shall be limited to one-tenth (0.1) the normal maximum
permissible dose (or 5 mSv {0.5 Rems}) during the gestation period.
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It is well to note that occasionally contamination (to a high degree) will
be present on the outside of the bottle containing the radionuclide - not
necessarily from the material in the bottle, but rather with some contaminant
due to the vendor's equipment or packaging.  Therefore, it is desirable to
determine the extent and nature of possible contamination on the bottles.  The
information obtained will be entered on the Shipment Survey form and will be
sent to the Radiation Safety Office.  See Appendix C for samples of forms to be
used.

L. Misadministration

All misadministrations as defined in Title 10 CFR, Part 35.33, shall be
reported to Radiation Safety and the SC DHEC, Bureau of Radiological Health. 
Appropriate records shall be maintained.

M. Surface Contamination Control

1. Frequency: Daily surveys for radioactive contamination that may be present
on surfaces of floors, walls, furnishings, and equipment are required.

2. Layout:  The layout of the facility should provide for restricted and
unrestricted areas.  Restricted areas shall be clearly marked as usage
areas for radionuclides.  Unrestricted area are general usage areas within
the same facility.

3. Location:  All areas clearly marked for usage, storage and disposal of
radionuclides shall be surveyed.  This includes the radiopharmacy
preparation room and the nuclear imaging rooms, as well as counting and
adjacent rooms.

4. Method:  A standardized method for smear testing of a relative uniform
area should be used in order to allow comparison of relative levels of
contamination.  A dry smear taken from an area of about 100 cm2 is
adequate to accomplish this.

5. Instruments:  The instrument used for counting smears must be sensitive to
the radionuclides being tested.  Each licensee is responsible for ensuring
the counting method is sensitive to the radionuclide being tested.

6. Limits:  

a) Unrestricted areas:   <100 DPM/100 cm2

b) Imaging Rooms:        <200 DPM/100 cm2

c) Restricted Areas:    <1000 DPM/100 cm2 

Nuclear Pharmacy and Nuclear Medicine may control spills of greater than
100,000 DPM/100 cm2, provided the half-life is <10 days and the area is
covered to preclude any spread of loose contamination and the area reading
with an appropriate survey meter is not greater than background  (5.16 x
10-7 Ckg-1 h-1 or 2 mR/hr).  Areas contaminated with radionuclides with
half-lives greater than 10 days or with contamination levels greater than
100,000 DPM/cm2 must be decontaminated.
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EMERGENCY

IN THE EVENT THAT RADIOACTIVE MATERIAL IS SPILLED, LOST, OR STOLEN:

CALL THE RADIATION SAFETY OFFICE IMMEDIATE LY

**   If the accident is a spill, stop all traffic into and out of the area.
No person shall leave the area until the Radiation Safety Office can check
them for contamination.

DO NOT LET ANYONE LEAVE - DO NOT ATTEMPT T O CLEAN
UP!!
** In an emergency involving a patient, call the Director of the Nuclear

Medicine Laboratory, in addition to the Radiation Safety Office.

** In case of an accidental release of gaseous radioactive materials into the
room, turn on all ventilating systems, evacuate the area, closing all
doors.  Remain outside the area until ten (10) air changes have occurred. 
Then the room should be checked to see if it is safe to reenter.

** For any emergency, contact the following persons in the order listed:

1. RADIATION SAFETY OFFICE(R) - EXTENSION 4255

2. RADIATION SAFETY OFFICE(R) - EXTENSION 0590  - PAGER 13061

3. RADIATION SAFETY OFFICE(R) - EXTENSION 0590  - PAGER 13066

4. RADIATION SAFETY OFFICE(R) - EXTENSION 0590  - PAGER 13063

5. RADIATION SAFETY OFFICE(R) - EXTENSION 0590  - PAGER 13064

6. RADIATION SAFETY OFFICE(R) - EXTENSION 0590  - PAGER 11005

AFTER HOURS - WEEKENDS - HOLIDAYS

ON CALL RADIATION SAFETY OFFICE(R)-EXTENSION 0590  - PAGER
17015

THE CENTREX OPERATOR, EXTENSION 2123, WILL HAVE A LIST OF THE TELEPHONE NUMBERS
OF PERSONS TO CONTACT IN EMERGENCIES IF NO ANSWER AT ANY OF THE ABOVE
EXTENSIONS.


