VETERANS ADMINISTRATION

MOSPITA

SAN FRANCIS







If a worker is exposed to Table I conditions on a continual
basis, thyroid counting will be done every two weeks. If
the level assayed in the urine or thyroid exceed the action
levels as calculated from page 8.20-5, the worker will be
put into a diagnostic phase whereby thyroid counting will
be done at least once every two weeks until thyroid activ-
ity is less than the action levels.

ii. Since radioiodine uptake is a cumulative effect, a sizeable
thyroid burden is possible through time even if conditions
remain under the levels in Table I. (NRC Guide 8.20).

Therefore, our policy is to de at least a quarterly thyroid
uptake count on all personnel who work with volatile or dis-
persible radioactive iodine, regardless of activity.

C. Patients whose conditions warrant hospitalization even with an ad-
ministered dose less than 30 millicuries of I-131 are relegated to
SDTU (Special Diagnostic Treatment Unit) where they are given a
private room with a private bath. (Unless care is needed at an-
other special care unit.)

Restrictions will, of course, be less severe than in the case of
thyroid carcinoma treatment (up to 100 mCi given). The restric-
tions required will depend on an initial survey by the Radiation
Safety Officer. Generally, in this case, the major restrictions
will exist in the first 48 hours post-administration as most of

the dosage will be excreted in the first 48 hours.

Exposure from the patient's body shall be maintained ALARA, but
in no case shall it exceed 5 rems per year for the attending
staff and .5 rems for visitors.

Determinations will be made as to whethe:r changed linen, eating
utensils or excreta should be collected and whether gloves or
isolation gowns will be worn if contacting the patient.

Restrictions will be lifted as the I-131 administered physically
decays and is biologically eliminated. In general there will be
no restrictions when body activity has dropped to 8 mCi or when
the exposure rate at 1 meter reads 1.8 mR/hr. VA's radiation
safety program utilizes the recommendations from NCRP report

No. 27 "Precautions in the Management of Patients who have re-
ceived Therapeutic Amounts of Radionuclides."

5. VA Medical Center's policy for tritium bioassay will essentially
follow the gnidelines put forth by the NRC except that our mini-
mum limits for Table I are 10-100 times lower. The reason being
that our bioassay method will effectively detect a 5 microcurie




whole body tritium ingestion. While this level of tritium is not
hazardous, detection of low levels of ingested radioisotope is a
good indication of unsafe laboratory technique or conditions which
could potentially get worse.

We have, in Nuclear Medicine Service, a 10 curie Americium 241
sealed source, which is used for x-ray fluorescent studies. Ex-
posure rates at different distances and angles have been docu-
mented and checked with a thin end window GM probe instrument
calibrated to Co-60). All relevant copies of literature are
enclosed. (Ref. Attachment No. 4).

TLD finger rings are employed by all nuclear medicine technicians
as well as research personnel who directly manipulate high activ-
ity sources.

8. Syringe shields are used for all preparation and administration
of doses except where their use would compromise the patient's
well-being.

9. We are implementing the reception of after work hours shipments
in Nuclear Medicine Service instead of the beoiler room. Radio-
isotope packages will be brought directly by the carrier to
Bldg. 203, Room GB-51 in the department. GB-51 is a short-term
holding room for radicisotopes, approximately 70 sq. ft. in area,
and is accessible only to Nuclear Medicine Personnel. The radia-
tion Safety Officer inspects and processes all received shipments
on the next working day.

10. All leaking or damaged packages are to be reported to the Radia-
tion Safety Officer immediately. He will fill out "unusual occur-
ence report" (enclosed), decontaminate and contact NRC if applic-
able. Also, carriers will be notified immediately and a damage
report sent to them within 10 days (also enclosed). (Ref. Attach-
ment No. 5).

We hope these responses will meet your requirements.

TR

RALPH R. CAVALIERI, M.D.
Chairman, Medical Isotope Committee
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NWEWSLETTER 1 San Francisco, CA

This is the first in a series of newsletters on Radiation Safety. It is intended
to be brief, providing only the most general guidelines. Specific questions will
be answered by the Radiation Safety Officer at ext. 461l.

-

RADIATION DOSE LIMITS:

A. There are three commonly used units in Radiation Safety.

1. The roentgen (R, formerly r) is a unit of radiation exposure for x- and
gamma radiation. It measures tie amount of ionization produced by photon radia-
tion in a given samp'e of air at STP. It is defined as beiny 1 esu of ions of
either sign produced by the above radiation in 0.01293 gram of air at STP. The
roentgen measures total exposure. Total exposure is the product of the exposure
rate times the period of exposure.

2. The rad (radiation absorbed dose) is a measure of local energy deposition
per unit mass of absorber by ionizing radiation. The rad is apnlicable to all
types of ionizing radiation, i.e., alpha, beta and gamma. Local energy deposi-
tion in an absorber depends upon the amount of ionization occuring in the absor-
ber for the type of radiation in question. The rad depends upon the type of
radiation, type of absorber and the intensity of the radiation field. i

3. The rem (roentgen equivalent man) is related to the rad as follows:
# rem = RBE x (# rad)

RBE (relative biological effectiveness) is tabulated for different types and
energies of radiation. For beta and gamra, RBE = 1. Alpha emitters are rarely
used in a medical environment. RBE measures the relative effect that a jiven
dose of radiation produces when compared to a standard dose of x- or gamma radia-
tion in a living system.

Each of the above units have common usage in a radioisotope lab. lost survey
meters are calibrated in milliroentgen/ hour (mR/ir). Fersonnel dosir *ry de-
vice reports are given in rem. The rad is used to measure cunulative dose in
a living system.

B. Title 10 of the Code of Federal Regualtions (TIOCFR) has snecific lega
requirements wiich must be followed. There are two metihods by which a radia-
tion worker's dose may be limited.
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METHOD A: Accumulated doses for different parts of the body will be limited to
the rollowing:

L. Whole body, head and trunk, active blood forming organs, lens of eye,
or gonads--1.75 rem/calendar quarter.

2. Hands and forearm, feet and ankles--18.75 rem/calendar quarter

3. Skin of the whole body-- 7.5 rem/calendar quarter

A separate NRC Form 5 must be kept for each of the above three categories of
exposure for each separate radiation worker.

METHOD B: A radiation worker may be exposed to a maximum whole body dose of
3 rem per calendar quarter provided his accumulated whole body dose does not
exceed,

MPD = (5 rem) x ([Age in years] - 18,

at the end of the year for which his MPD is calculated. Exposure under this
method requires that NRC Form 4 be kept for each radiation worker.

C. Exceptions to the above two methods of limiting a radiation worker's dose
accumulation are as follows:

1. Persons under 18 years of age are not allowed to receive doses in excess
of 10% of those listed in Method A above.

2. Pregnant women are restriced to a total dose os 0.5 rem for the pericd
of gestation.

Nonradiation workers (the general public) are restriced to a dose of
rem per year.

U

4. Medical doses are not counted as part of a radiation worker's accumu-
lated occupational dose.

5. An emergency dose of 25 rem will not be counted against a radiation
worker's MPD account. This emergency dose can occur only once in a person's
lifetime and must be for the purpose of performing a lifesaving function.

D. A WORD OF CAUTION. Age calculated MPD values are only guidelines. [t is
good safety practice to limit one's exposure to any hazarous compound to the
smallest degree possible. It is good Radiation Safety to limit exposure to
values well below the legal maximums. Overexposure must be reported prompt-
ly to the Radiation Safety Officer. Methods for determining accumulated dose
will be discussed in a future newsletter.

tJ



RADIOISOTOPE REFERENCE SHEET

DEFINITIONS

1: Radioactivity: Some atoms have an unstable nuclear configuration due either to
their nature or to cyclotron bombardment. Such atoms (radioisotopes) are said
to be radioactive and achieve stability by emitting radiation. Such
spontaneous emission is radioactivity.

2. Curie: A curie is a measurement of the radioactivity of a substance. The
greater the amount of curies, the higher the proporticn of atoms in the material
which are radioactive. Curies is directly proportional to miliiroentgens/hr
(mR/hr) (See Radiation Safety Newsletter 1). A curie is actually a very large
quantity and most laboratories employ millicurie (one-thousandth of a curie) or
microcurie (one-millionth of a curie) quantities. Do not confuse millicurie
(mCi) with microcuries (uCi).

3. Half-life: The half-life of a radioisotope is the time it takes for half of the
radioactive material to decay away. A shorter half-life, therefore, means
greater activity.

NOTE: A shorter half-life does not necessarily mean higher energy emissions.
Half-life refers to the rate at which the present radioactive material decays
to stability.

4. Beta and Gamma radiation: Most radioisotopes employed in laboratories decay by
either beta or gamma radiation. Beta radiation is non-penetrating and is easily
stopped by a sheet of paper, except very high energies such as P32, Its range
in air is limited. Hazards arise only if beta-emitting isotopes are ingested,
either by breathing or through the skin.

Gamma radiation is penetrating radiation and as such, presents an external exposur
hazard. This hazard is greatly dependent upon the energy of the gamma rays which
are different for each isotope. Gamma rays have virtually unlimited range in air.

RADIOISOTOPE INFORMATION:

Isotope Half-life Max. Emission(KeV) V.A. License
Beta Gamma Possession Limits
H3 12.3y 18 2 curies
it 5.7 x10%y 155 300 mCi
p>? 14.3d 1700 200 mCi
g 86.7d 170 100 mCi
Ca45 165d 250 100 mCi
crol 27.8 320 100 mCi
Tcggm 6.0h 140 1 curie

1125 60.2d 30 35 200 mCi
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(e U
All Research Personnel 103)
Radiation Safety Officer (115)
Volatile Procedures Involving Radioisotopes
With the recent proliferation of iodinations and other volatile pro-
cedures, there is an increased risk of contamination.
The most important rule regarding such procedures: ALL VOLATTLE,
MILLICURIE-LEVEL, OR HAZARDOUS PROCEDUREFS MUST BE CONDUCTED IN A
FUNCTIONING FUME HOOD.

BEFORE PROCEDURE

1. Open all packages containing millicurie-level or volatile material
in a functioning fume hood. The hood should be lined with absorb-
ant covering and changed periodically. You should be wearing gloves.

2. Assume that all secondary shipping containers (lead pigs, plastic
containers, etc.) for volatile compounds are contaminated already.
This frequently occurs during isotope processing at the company.

3. Usually the highest activity is handled when the final source con-
tainer is opened. Always assume that the outside of this container
is contaminated once it is opened, and handle accordi.agly.

4. Perform wipe test and/or meter survey of the shipment, 1ecord results,
and send Radioactive Shipment Receipt Report to the RSO's office
within 24 hours. This is outlined in the hospitals Radiation
Safety Manual.

5. Remember to change gloves if a "clean" item is to be handled after
the opening procedure.

6. Attempts to forsee what problems might occur during the experiment,
including spills, and store the appropriate materials close to the
work area. Some examples would be extra gloves and absorbent cover-
ing, radioactive warning tape, wipes, plastic bags, forceps, decon-
tamination solution ("Count-Off" from NEN or "Isoclean' from Amersham)
and spray foam for spillage containment (very effective). If a spill
can be contained immediately, extensive contamination is less likely,

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan T T




If you are planning to iodinate, take 5 drops of SSKI the day before
and one hour before the procedure. This will effectively block thy-

roid uptake of radioactive iodine. Dilute the SSKI in water before
ingesting.

Make a dry run. Before certain hazardous procedures are initially
run, it is helpful to make a dry run without radicactivity or at re-
duced levels. This will identify exactly which materials and methods
are needed, and space and time requirements. Most likely routes of
eéxposure or contamination may be identified and adjustments to the
procedure may be made to reduce the hazards.

Finally, make sure that everyone involved in hazardous or volatile
procedures reads this memo thoroughly and file away or post this in
a readily accessible location.

DURING PROCEDURE

1.

Wear lab coac buttoned up, gloves, film badge and/or TLD finger ring
(if applicable). TLD or thermoluminescent detectors are the most
accurate type of dosimetry currently available. Their employment is
very beneficial in determining short range radiation dosage to the
hand from high activity or high enérgy"sources (such as during an
iodination). They are available free from Radiology Service, but as
they are expensive, you must contact the Radiation Safety Officer
first to discuss applicability in your situation. Both types of de-
tectors will detect all commonly-used radioisotopes except H-3, C-14,
and S$-35. The minimum threshold energy for detection for the two
dosimeters is 20 keV for gamma emitters and 200 keV for beta emitters.

DO NOT LEAN INTO THE HOOD! You are subjecting vourself to contamina-
tion when you pass the plane of the sash.

For iodinations, keep solutions as basic as feasible. This will mini-
mize the release of free iodine.

Most inadvertant contamination of laboratory surfaces is caused by con-
tact with contaminated work gloves. Nearly all isotope work will in-
volve some direct handling of open isotope containers (though this
should be minimized). Whenever this occurs, assume the gloves are con-
taminated. Change them immediately if a "clean" item is to be handled.
Never wear the gloves away from the immediate work area after handling
and check them frequently with a GM survey meter left "on" near the
work area but outside the hood.

For isotopes presenting an exposure hazard (millicurie-activity or high-
energy emissions), some remote manipulation will be necessary. Be ad-
vised that: FOR EVERY TEN CENTIMETERS YOU MOVE AWAY FROM A RADIOACTIVE
SOURCE, YOU DECREASE YOUR EXPOSURE BY A FACTOR OF ONE HUNDRED. The use
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of tongs, forceps, pliers, etc., will lower radiation dosage to the
hands and reduce contamination spread via gloves. Metal implements
should be rubber tipped for a more secure grip. These tools are
likely to be contaminated and should be checked and cleaned after
each use. If this equipment is to be used continuously for this
purpose, it should be labeled and stored separately.

6. ABSOLUTELY NO PIPETTING OF RADIOISOTOPES BY MOUTH. The potential for
a sizeable internal deposition is so great that it is required that
one uses a hand-operated suction device.

7. All volatile liquid or dispersible solid waste must be kept in sealed

containers inside the hood and then subsequently disposed of in the
nuclear waste room of this hospital.

AFTER PROCEDURE

1. 1If there has been a spill or accident, implement decontamination pro-
cedures as outlined in the last section of the Radiation Safety Manual.
In addition, contact the office of the Radiation Safety Officer, GB-67
Department of Nuclear Mediciune, extension 461, as soon as possible. Do
not spread contamination.

2. Volatile compounds and dispersible sHlids which do not have to be re-
frigerated or frozen must be kept in a hood and properly labeled.
Those materials which must be refrigerated or frozen will be sealed
in a primary and a secondary container. Two containments are necessary
due to the heavy air circulation found in cold storage units. Regard-
less of the storage locale, those isotopes which present an external
radiation hazard will be shielded such that there is less than a S5mR/hr
exposure rate at contact of the cshield.

3. Special storage considerations must be taken with HIGH ACTIVITY TRITI-
ATED COMPOUNDS. Firstly, many tritiated compounds are volatile or dis-
persible and must be handled accordingly. Examples are tritiated water,
tritiated aromatic compounds, solid tritiated borohydrides and electron
detectors used in gas chromatography. Secondly, tritiated compounds
tend greatly to exchange their tritium with hydrogen in surrounding
surgaces. MIGRATION THROUGH PLASTIC is therefore to be expected due to
its high hydrogen content. Tritium compounds, therefore, should be
stored in glass or metal as a primary or secondary containmeant. There
have been many instances of freezer or refrigerator contamination due
to improper tritium storage. Freezer ice absorbs this volatile tritium
contamination readily and should be checked periodically by wipe testing.

4. Wash hands thoroughly.

5. After all high-activity or volatile procedures, survey your entire body,
equipment, work area, and surrounding work area (floors, benches, sinks,
etc.) for contamination. Use a GM survey meter or wipe test (for H-3,

*C-14 or S-35 experiments). You will have slight contamination on the
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sleeves of your lab coat. Treat accordingly. Also expect some con-
tamination within the confines of the hood and bear this in mind be-
fore transporting equipment such as lead shielding out of the hood.
Anything reading over background levels besides the hood or the desig~
nated "hot" sink warrants decontamination.

Internal ingestion of radioisotopes is an important aspect in terms of
radiation hazards, particularly with beta emitters. This is because
the radiation emissions are able to act on the body more efficiently
at the cellular level. After an experiment utilizing volatile com-
pounds, it is imperative to quickly assay the body's accumulation of
the isotope by inhalation or skin absorption.

Urinalysis will effectively detect a 5 microcurie whole body radio-

isotope ingestion. This is for a 1 ml aliquot of urine in 10 mls of
Aquasol or any water compatible scintillation fluor. For detecting
gamma emitters in a gamma well counter (1 ml of urine) the effective
threshold is about 1 microcurie. This is because you do mot have to
contend with the problems of quenching and other efficiency detriments.

Urinalysis will be done on all radioisotope workers employing at least
microcurie amounts on a regular basis. For those utilizing radioiso-
topes sporadically, urinalysis will be done immediately following any
major procedure. Urinalysis is absolutely required following any
multi-millicurie or volatile procedure. Any 1 ml urine sample which
reads 100 cpm or more over a background sample warrants investigation
and should be called to the attention of thé Radiatiom Safety Officer.
Count the samples for the isotopes which you work with and long enough
to achieve 95% reliability. In addition, any person whose bioassay
for radioactive iodine reads 100 cpm or more over background will re-
port to the RSO as soon as possible for a 15 minute thyroid scan to
check for any thyroid uptake of radioisotope. RSO's Office-Nuclear
Medicine, Bldg. 203, Rm. GB-67, extension 461.

If you have iodinated, take 5 drops of SSKI the day after your experi-
ment.

ALL VOLATILE RADIOISOTOPES TRANSPORTED TO THE NUCLEAR WASTE DISPOSAL
ROOM (Bldg. 6, Rm. 10) MUST BE SEALED IN AIR-TIGHT CONTAINMENT.

Thank you very much for your continued cooperation.

,4 7,

CHRISTOPHER J. JANG
Radiation Safety Officer
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UNUSUAL OCCURRENCE REPORT

1539

Date of Incident: Date of Report:
Location of Incident: Personnel Involved:

Laboratory Head/Radiation Safety Person:

Contaminating Substances:

Places of Contamination:

Decontamination Procedures:

Results of Radiation Survey:

Need NRC be Notified: Yes No

RECOMMENDATIONS :

CHRISTOPHER J. JANG
Radiation Safety Officer
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DAMAGE REPORT

Customer Name

Address

ate of rece ) pment
Number of packages receved
Parce! Post insurance # 1! any
Name of delivering carrier

Person contacted at carmrer
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. Attachment No. 4

MANUFACTURER & DISTRIBUTOR: MODEL DESIGNATION:

Kevex Corp. Kevex Scan II

ISOTOPE: X USE:
Americium 241, 10 Ci X-ray fluorescence determination

of amount and distribution of
patural iodine in thyroid.

DESCRIPTION:

X-ray fluorescence is obtained with the 60 XeV radiation froca an Americium 24l
source, with the excitation radiation emitted in a focused beam through a
multihole focused lead collimator; and the characteristic radiation is
detected by a solid state detector. This arrangement of excitation source,
collimator and detector is combined into an integrated assembly, denoted

the "scan head," waich 1is attached to the scan arm of commercial rectilinear
scanners. The source and collimator are surrounded by a tungsten shield.

The shutter for turning the beam "on" and "off" contains a tungsien insert,
which is part of the shiéld. Visible indication of the shutter position
(open or closed) is the physical position of the shutter. A light indicating
the position of the shulter is available as an option. Another option avail-
able 1s a key-lock for locking the shutter in the closed position.

SEALED SQURCE:

Anersham/Searle sealed source Model AMC.W233, containing up to 10 curies
of Americium 241, is used in the device. According to information from
the manufacturer of the source:

; 1. The Azericium 241 is in the form of an inert, leach-resistent
ceranic which passes all standard tests for leakage-immersion and
wipe tests in unencapsulated state.

2. The radicactive material is doubly encapsulated in stainless steel,
sealed by welding. )

3. Each source is labeled as to nuclide, activity, and serial number.
4. Tests demonstrated a USASI classification of Chllll,

RADIATION LEVTIS:

The manufacturer states that, with a source of 10 curies of Americium 241,
the maximuz radiation level at the surface of the source-collimator
assembly is 2.5 mr/hr with the shutter closed and 200 mr/hr with the shutter

open.
AT A
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LABELING:

-

Labeling is as required by the AEC and Agreement States.
RADIOLOGICAL SAFETY BROCHURE:

The manufacturer sends with each device a brochure on radiation safety features
of the device and reccuwended procedures for safe use of the device.

SERVICING:

The manufacturer provides services such as .{installation, consultation, any
special maintenance which might be required, and repairs.

LICENSING:

Normal leak test intervals are recommended.

SHEET NO. : Th-13 California Department of Health

ISSUE DATE: Octover 2k, 1974
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KEVEX SCAl 11 X-RAY FLUORESCENCE HEAD , RADIATION PROFILES WITH
LoAd1ic oF 10 curie am 241 LOADING .

b’EASU'??

WITH REFERINCE TO NUMBERED GUIDZ MAP ., RADIATION LEVELS ARE AS LISTED @

HADE WITH

HIN END WIN
5 16/sa, ¢

ERLINE MoDEL E D10 , ngncx
3 TO coBoLT &

 INSTRUMENT CALIBRATED

MEASUREMENT POINT SHUTTER CLOSED SHUTTER OPEN
1. SURFACE LEVEL OF

SHUTTER 1.2 MR/HR 200 vR/iR
2. COLLIMATOR FOCAL

POIIT 180 rr/AR
3. Oil COLLIMATOR AXIS

DISTANCE 1 FT. 0.1 mp/kR 16 MR/HR
G, 450 oFF A%IS . 2 IngH

DISTANCE (SYMTTRIC) 8 MR/HR
5. 40 oFr axis .1 FT,

DISTANCE 00 MR/HR
6. LID SURFACC  ,ON SOURCE 2 MR/HR 2 M/HR

AXIS
7. ON SOURCE AXIS . 1 FT,

ABOVE LID 05 MR/HR 08 MR/HR
8. surrace (“FrONT") 2.5 /iR 2.5 AR
9. “rrONT", 1 FT. DISTANCE .08 MR/HR 03 MR/HR
10, "sipe” surrace ( sAvE

LEFT AND RIGHT) 1.5 /AR 1.5 /iR
11, “sipes”, 1 FT DISTANCE 08 MRAHR
12, "peArR” . SURFACE b MR/HR A ve/R

SURFACE AIID 1 FT. LEVEL MEASUREMENTS WITH SHUTTER OPEN VERE MADE
WITH NO SCATTERER IN BEAY PATH EXCEPT AIR SCATTER » WHICH APPEARS
NEGLIGIDLE

ROOM BACKGROUID LEVELS IMEASUREMENTS WITH SYSTEM REMOVID » 2 vRAHR
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KEVEX CORFORATION //
8938 Mahler Recad
Burlingame, California 94010

KEVEX SCAM II  X~RAY FLUORESCTI.CC

/ THYROID SCAN-HEAD
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