
.

Ah
#/ %a

UNITED STATES*

/s 't NUCLEAR REGULATORY COMMISSIONjIT i WASHINGTON, D. C. 20555

* k' % ' !o -

\ /
....+ January 23, 1990

ALL AGREEMENT STATES AND NON-AGREEMENT STATES

MEDICAL COURSE ANNOUNCEMENT (5P-4 0 - 12- )

Enclosed is an announcement for the March 26-30, 1990 course entitled,
"The Medical Uses of Radionuclides for State Regulatory Personnel."
This course will be held at the Oak Ridge Associated Universities MERT
Center in Oak Ridge, Tennessee. Enclosed also is a blank application
form, a typical class schedule, and a copy of Regulatory Guide 8.13.

Please note the requirements on the application, item 8 for the signature
of female. applicants to acknowledge that they have read and understand the
contents of NRC Regulatory Guide 8.13 (instruction concerning Prenatal
Radiation Exposure) and the Appendix to Regulatory Guide 8.13 (Possible
Risks to Children of Women Who are Exposed to Radiation ring Pregnancy).

6
'n i er, ssistant Director

for S ate Agreements Program
State Programs
Office of Governmental and Public Affairs :
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Course Information

!

Title of Course: The Medical Use of Radionuclides for State
Regulatory Personnel |

i

Location: Professional Training Program !

Oak Ridge Training University ,

Oak Ridge, Tennessee j

Period: March 26-30,1990 .

Description: This course is designed to acquaint the participant
Jwith the specific physical, mathematical and ,

instrumentation principles necessary for l
'

understanding the medical use of radionuclides and
the health and safety aspects of radionuclide choices,
as it affects patients, hospital staff, and the public. ;

The goal of this course is to help State regulatory- 1

personnel to become more efficient in their licensing !

and compliance activities. This will be accomplished |

by the presentation of a large amount of clinical
and instrumental data. Each lecturer is encouraged
to speak frankly on his/her opinion of the regulations
and the regulators.

*Please note, this course is NOT designed or intended
to teach specific licensing or inspection techniques.
We intend to show the medical use of radionuclides
from the licensee's perspective. Time will be ,

'allotted for disc ~ssion or questions.

Prerequisites: Candidates should have a bachelor's degree or equivalent
in physical or biological science. The candidates should
also have six (6) months experience and be presently
employed in a State or local radiation control agency.

Costs: The Commission is authorized to reimburse participants )
within specified limits, for per diem and travel. 1

Applications: Should be submitted in duplicate no later than
February 16, 1990 to:

Lloyd A. Bolling
State Agreements Program i
State Programs :

Office of Governmental and Public Affairs 1

'Mail Stop 3D23
Washington, D.C. 20555

Acceptance: A written acceptance letter will be sent to each
candidate selected to attend this course. A copy
of the acceptance letter will also be sent to the
program director.

. - . - _ . _ . _ . _ ~ _ _ , . _ . _
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8 'PL1 CATION FOR TRAINING
-

! (Please type)
.

Date:

A. To be completed by Applicant;

: 1. Title of Course:
! Dates of Course:

2. Name of Applicant: Social Security f:Citizenship: () USA ( ) Other: (5pecify)
Home Address:

Home Telephone No.
Business Address:

Business Telephone No.:

3. Academic Record of Applicant:

Institution Decree Date Major Minor

,
-

Check College courses which you have taken and give number of semester
hours.

'

( College Algebra } Atomic / Nuclear Physics
( Calculus Radiation Physics
( College Physics J,1 Electronics,

.

4. Applicant's Current Title:
Length of Time in Current Position:
Description of Current Duties:

:

5. Pertinent Employment History:,

Dates Title Description of Duties.

l

6. List any previous training in health physics.
'

,

)

G

._____ . _ - _ _ _ _ _ _ _ - - _ . . - _ - . . - . - . - - . . . . - - . . - _ . - . . - - _ . - . -
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- 7.- Travel Information: ,

Point of Departure: By Air ( ) By Automobile ( ) ,

If you plan to travel by automobile, indicate approximate roundtrip
.

mileage
.

t.

8. For' Female. Applicants ]*

This acknowledges that I have received, read,'and understand. the
contents of US NRC Regulatory Guide 8.13 Instruction Concerning i

Prenatal Radiation Exposure; and the Appendix to NRC Regulatory . .!
Guide 8.13, Possible Health Risks to Children of Women Who-are -

Exposed to Radiation During Pregnancy. .;

!

Signature of Applicant

B. The following is to be completed by the State Radiation Control Program |
Director. ~

.
. i

1. Please provide a brief statement indicating why you want this individual , -

to. attend this course. i
'

:

:
,

!

2. Does attendance at this course require the approval of another agency or,

management official? If so, please have official sign appropriate block. ;

Signature of Other Approving Signature of Radiation Control
Official Program Director

.

Typed application (in duplicate) should be sent to:

Lloyd A. Bolling
State Programs' i

Mail Stop 3023
Office of Govermmental and Public Affairs
.U.S. Nuclear Regulatory Comission
Washington, DC 20555

. - .. .....a . . . - . . - . - - , . . - . - ... - . - . . - . . . - . . - - . . , . , . . . . . . . . . - .
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! REGULATORY GUIDE%, /aoo.* ' OFFICE OF NUCLEAR REGULATORY RESEARCH ,

|

| !
IREGULATORY GUIDE 8.13

(Task OP 0314) I

INSTRUCTION CONCERNING PRENATAL RADIATION EXPOSURE,

l
! A. INTRODUCTION basis for this guide. The information collection*

requirements in 10 CFR Parts 19 and 20 have been
Section 19.12, " Instructions to Worken," of 10 CFR

cleared under OMB Clearance Nos. 3150 0044 andPart 19, " Notices, Instructions, and Reports to Workers; 3150-0014, respectively.
Inspections," requires that all individuals working in or |

t

frequenting any portion of a restncted areal be instructed 8. DISCUS $10N i'
in the health protection problems associated with expo-

j aure to radioactive matenals or radiation, in precautions It has been known ainee 1906 that cells that are dryid.
,

'
*

cr procedures to rrwumire exposure, and in the regula- ing very rapidly and an undifferentiated in their structureI tions that they are expected to observe. The present and function are generally more sensitive to radiation. In| 10 CFR Part 20, " Standards for Protection Against the embryo stage, cells meet both these criteria and
Radiation," has no special hmit for exposure of the

*

embryo / fetus.2 This guide describes the instructions an
thus would be expected to be highly sensitive to tradia-

|

,

tion. Furthermore, thre is direct evidence that the Iemployer should provide to workers and supervison
concerning biological nsks to the embryo / fetus exposed

. embryo / fetus is radiosensitive. There is also evidence
;

that it is especially sensitive to certain radiation effects '

to radiation, a dose hmit for the embryo / fetus that is
dunng certain periods after conception, particularlyunder conoderation, and suggestions for reducing radia-

tion exposure. during the fint 2 to 3 months after conception when a
woman may not be aware that she is pregnant.

This regulatory guide takes ints, consideration a
Section 20.104 of 10 CFR Part 20 places differentproposed revision to 10 CFR Part 20, which incorporates

radiation dose hmits on workers who are minors thanthe radiation protection guidance for the embryo / fetus on adult
approved by the President in January 1987 (Ref.1). workers. Worken under the age of 18 are i

This revision to Part 20 was issued in January 1986 for hmited to one-tenth of the adult radiation dose limits.
However, the present NRC regulations do not estabbsh

comment as a proposed rule. Comments on the guide as
it pertains to the proposed Part 20 are encouraged. If dose hmits specifically for the embryo / fetus.

the new Part 20 is codsfied, this regulatory guide will The NRC's present limit on the radiation dose thatbe revised to conform to the new regulation and will
incorporate appropnate pubhc comments. can be received on the job is 1,250 milhrems per

quarter (3 months).3 Working minors (those under 18)
are limited to a dose equal to one-tenth that of adults,Any information collection activities mentioned in

this regulatory guide are contained as requirements in 125 millitems per quarter. (See i 20.101 of 10 CFR
Part 20.)

10 CFR Parts 19 or 20, which provide the regulatory

Because of the sensitivity of the unborn child, theI
Rettncted area means any area that has controDed access to National Council on Radiation Protection and Measure-protect ladsv6 duals from being szposed to todastAce and endsoects,e

ments (NCRP) has recommended that the dose equivalentasterians.
S
in conformity with the proposed revision to 10 CTR Part 20,

hba limit is 3,000 alDarenas per aguarter if the worker's owups.the term '' embryo /retus" is mend throughout this document to
tional dose history is known and the everage does does not exceed |represent aD etages of pregnancy.
s,o00 auurvas per year.

USteRC REGULATORY GusDES
Regulatory Gu6 des stre tsaved to pescribe ang make evallable to the The suaoes are tenues in the fos 6owing ten brose siveuons:
pubase methocs accootante to the f4 AC statt of
Specif6c parts of tne Commission's segulat6cas. to oe16neste tech-emosomenteng s. Power Reactors 6. Products" . ''e *.u ': W''r ::21:s"n'e:M : K : "L * :a" M

. Desearch an0 Test pastters 7. Transo

5 "''*"*'".nnut%"" I: M ortat'an"" "*"' **'*"*" * * **""'' a"e m':ela, ,er.o..: M::.*o

We'*n."n th.1 O.o!,Mm*u'.#.h n'nW#u'A'ne,%i".e*A.e *,t'3.s .1s,"0
*s %, " i

.m
soui Su es -come e t or ..f 6 nps istt to a o theis&asence or EOntinuaftce of a permit of o M 4,e pure f om t Govem

This 9u60s cres haue6 after cons &Otration ofCommertts received from D u e s. U.S. G r nt pra ang fc. t Off ce os
the subtag. Comments ano supeestions for emorovements on theseWatte a70a
toon or empo.'"!!st'r** meat"a*",reeG*a!."'ti"ren**.e." rah:' '''''2. wasnangton, De 2003.47o 2. telephone 12c2)27F206o or''**2"-rtonce.

written comments may De suernettaa to the Rules ans proceeures essued tutoes may also be purchasec from the pestional Techatcatstanch, DRR ADM
Washenston, D 20sss, U.S. feuclear Ragusetory Commass4on, entormat6on Service on a stancene oreer tsassa Details on t hisserv,ce ,may be omta6nes oy wrating 94T65. 5253 port Royal Road,Sorenef ela. V A 22361.VD5 -) * m ) ~7 b- -1 m~. ., v -- . -
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t) the u;bom child from occupatavaal exposure of the tions cbout the assks af radiatin exposure to the

, expectant mother be limited to 500 milhrems for the embryo / fetus.
entire pregnancy (Ref. 2). The 1987 Presidential guidance
(Ref.1) specifies an effective dose equivalent limit of The instructions should be presented both orally and
500 snilhrems to the unborn child if the pregnancy has in printed form, and the instructions abould include, as
been declared by the mother; the guidance also recom- a mmtmum, the information provided in Appendix A j
mends that substantial variations in the rate of exposure (lastructors Guide) to this guide. Individuals should be i

bc evoided. The NRC (in i 20.208 of its proposed revi- given the opportunity to ask questions and in turn |
sion to Part 20) has proposed adoption of the above should be questioned to determine whether they under. '

hmits on dose and rate of exposure, stand the instructions. An acceptable method of ensuring
that the information is undentood is to give a simple

in 1971, the NCRP commented on the occupational written test covering the material included in Appen-
exposure of fertile women (Ref. 2) and suggested that dix B (Pregnant Worker's Guide). This approach should
fertile women should be employed only where the annual highhaht for instructors those parts of the instructions
dose would be unlikely to exceed 2 or 3 rems and would be that cause difficulties and thereby lead to appropnate
accumulated at a more or less steady rate. In 1977, the modifications in the instructional curriculum.
ICRP recommerided that, when pregnancy has been dias-

!

nosed, the woman work only where it is unlikely that the ' D. HrLEMENTATION |
annual dose would exceed 0.30 of the dose-equivalentlimit |
of 5 rems (Ref. 3). In other words, the ICRP has recom- The purpose of this section is to provide information l
mended that pregnant women not work where the annual to applicants and licensees regarding the NRC staff's |dose might exceed 1.5 rem. plans for using this regulatory guide. j

l

C. REGULATORY POSITION Except in those cases in which an apphcant or i
licensee proposes an acceptaole alternative method for

Instmetions on radiation risks abould be provided complying with specified portions of the Commmion's
to workers, including supervisors, in accordance with regulations, the NRC will use the material described
$ 19.12 of 10 CFR Part 19 before they are allowed to in this guide to evaluate the instructional program

i

work in a restair.ted area. In providing instructions on presented to individuals, including supervisors, working
radistion nsks, employere should include specific instrue. in or frequenting any portion of a restricted area.

|

i

!
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APPENDIX A
.
.

|
INSTRUCTOR'S GUIDE

!'

EFFECTS ON THE EM8RYO/ FETUS OF EXPOSURE TO RADIATION '

; AND OTHER ENVIRONMENTAL HAZAROS
*

In order to decide whether to continue working excess saaes of small head size was 5 per thousand; at 8
while exposed to ionizing radiation during her prog- to !! weeks it was 9 per thousand (Ref. 7).

.

j nancy, a woman should understand the potential effectt,
E

!
on an embryo / fetus, including those that may be pro. In another study, the highest risk of mental retarda.

;

duced by vanous environmental risks such as smoking tion occurred during the'8 to .15 week period after
and drinking. This wiD allow her to compare these risks
with those produced by exposure to ioniG3 radiation.' conception (Ref. 8). A recent EPA study (Ref.16) has I

j calculated that excess cases of mental retardation per
,

Table ! provides information on the potential effects live birth lie between 0.5 and 4 per thousand per red.~

'
- resulting from exposure of an embryo / fetus to radiation 1.3 Genetic Effects'

and nonradiation risks. The second column gives the
rate at which the effect is produced by' natural causesi

; in terms of the number per thousand cases. The fourth Radiation-induced genetic effects have not been observed
to date in humans. The largest source of material forcolumti g ves the number of additional effects per

*

thousand cases believed to be produced by exposure to genetic studies involves the survivors of Erosuima and
the spedfied amount of the risk factor, Nagasaki, but the 77,000 births. that occurred among

the survivors showed no evidence of genetic effects. For q

. doses received by the pregnant worker in the course of
'

,

4

The following section discusses the studies from
employment considered in this guide, the dose received -

which the information in Table I was derived. The by the embryo / fetus apparently would have a negligible, results of exposure of the embryo / fetus to the risk
effect on descendants (Refs.17 and 18).!

factors and the dependence on the amount of the j
exposure are explained. !

2. NONRADIATION RISKS l

1. RADIATION RISKS i2.1 Occupation

l.1 Childhood Cancer {
A recent study (Ref. 9) involving the birth records of I'

130,000 children in the State of Washmaton indicatesNumerous studies of radiation-induced childhood cancer
have been performed, but a number of them are con- that the risk of death to the unborn child is related to

! troversial. The National Academy of Science (NAS) BEIR the occupation of the mother. Workers in the metal
report reevaluated the data from these studies and even industry, the chemical industry, medical technology, the

4

reanalyzed the results. Some of the strongest support for wood industry, the textile industry, and farms exhibited.

a causal relationship is provided by twin data from the stillbirths or spontaneous abortions at a rate of 90 per
Oxford survey (Ref. 4). For maternal radiation doses of thousand above that of workers in the control group.
1,000 milhrems, the excess number of deaths (above those which consisted of workers in several other industries.
occurnas from natural causes)~ was found to be 0.6 2.2 Alcoholdeath per thousand children (Ref. 4).

3.2 Mensal Retardstion and Absorsaal Smalleens of the It has been recognized since ancient times that alco.
Head (Microcephaly) hol consumption had an effect on the unborn child. Car.

'

thaguuan law forbade the consumption of wine on the,

Studies of Japanese children who were exposed while in wedding night so that a defective child might not be
conceived. Recent studies have indicated that smallthe womb to the atomic bomb radiation at Hiroshuna and

Nagasaki have shown evidence of both small head size and amounts of alcohol ocasumption have only the sninor
mental retardation. Most of the children were expossd to effect of reducing the birth weight alightly, but when
radiation doses in the range of 1 to so reds. The impor- consumption increases to 2 to 4 drinks per day, a pat-
tance of the most recent study lies in the fact that tein of abnormahties ceBed the fetal alcohol syndrome
investigators were able to show that the gestational age (FAS) beams to appear (Ref.11). This syndrome conasts
(age of the embryo / fetus after conception) at the time the of reduced powth in the unborn child, faulty brain func-
children were exposed was a critical factor (Ref. 7). The tion, and abnormal facial features. There is a syndrome
approximate ask of sman head Jae as a function of that has the same symptoms as full-blown FAS that
gestational age is shown in Table 1. For a red;stion does occurs in chDdren born to mothers who have not
of 1,000 snilhrems at 4 to 7 weeks after conception, the ' consumed alcohol This naturaHy occurring syndrome

.
occurs in about I to 2 cases per thousand (Ref.10).'

8.13-3
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TABLE 1

EFFECTS OF RISK FACTORS ON PREGNANCY OUTCOME

| Number Occurring - Excess Occurrences
' Effect from Natural Causes Risk Factor from Risk Factor

RADIATION RISKS

Childhood Cancer

Cancer death in children 1.4 per thousand Radiation dose of 1000 millirems 0.6 per thousand
(Ref. 5) received before birth (Ref 4)

! Abnormalities

Radiation dose of 1000 mi!!irads
received during spec 2fic periods
after conception:

| Small head size 40 per thousand 4 7 weeks after conception 5 per thousand
! (Ref. 6) (Ref. 7)
!

| Small head size 40 per thousand 811 weeks after coM N 9 per thousand
i (Ref. 6) (Ref. 7)

| Mental retardation 4 per thousand Radiation dose of 1000 millitads 4 per thousand
| (Ref. 8) received 8 to 15 weeks after (Ref. 8)
| conception

NONRADIATION RISKS

| Occupation

Stillbirth or spontaneous 200 per thousand Work in highM occupations 90 per thousand
abortion (R ef. 9) (see text) (Ref. 9)

Alcohol Consumption (see text)

Fetal alcohol syndrome I to 2 per thousand 2-4 drinks per day 100 per thousand j
(Ref.10) (Ref. I!) )

!
*

Fetal alcohol syndrome I to 2 per thousand More than 4 drinks per day 200 per thousand I
(Ref.10) (Ref. I1) i

Fetal alcohol syndrome I to 2 per thousand Chronic alcoholic (more than 350 per thousand
(Ref.10) 10 drinks per day) (Ref.12)

!

| Perinatalinfant death 23 per thousand Chronic alcoholic (more than 170 per thousand
| (around the time of birth) (Refs.13,14) 10 drinks per day) (Ref.15)

,

!
Smoking !

Perinatalinfant death 23 per thousand Leu than 1 pack per day 5 per thousand,

i (Refs.13,14) (Ref.13)

Perinatalinfant death 23 per thousand One pack or more per day 10 per thousand
(Refs.13,14) (Ref.13) ;

8.13-4
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For mothers who consume 2 to 4 drinks per day, thousand for mothers who anche one or more packs
-

the sacem occurrences number about 100 per thousand; per day (Ref.13).
and for those who opasume more than 4 drinks per

j day, saceae occurrences number 200 per thouand. 2.4 hawn==aans4

The most sensitive . period for this effect of alcohol
; appears to be the first few weeks after conception,. Numerous other risks affect the embryoffetus, only a
i before the mother.tobe realizes she is pregnant (Refs.10 few of which are touched upon here. Most people are

and 11). Also,17% or 170 per thousand of the embryo / familiar with the drug thalidomide (a sedative given to
fetuses of chronic alcoholics develop FAS and die before some pregnant women), which asusse children to be
birth (Ref.15). FAS was first identified in 1973 in the born with aussing hmbs, and the more recent use of thei United States where less than fulRiown effects of the drug diethylstilbestrol (DES), a synthetic estrogen givensyndrome are now referred to as fetal alcohol effects
(FAE) (Ref.12). to some women to treet menstrual disorders, which!

produced vagmal sancers in the daughters born to
women who took the drug. Living at high abitudes alsoA 13 Smoking
gives rise to an increase in the number of low-birth *eight

,

children born, while an increase in Down's Syndrome'

Smoking during pregnancy amuses . reduced birth (mongoham) occurs in children born to smothers who are
i weights in babies amounting to 5 to 9 ounces on the over 35 years of age. The rapid growth in the use ofeverage. In addition, there is an increased risk of 5

uhrasound in recent years has sparked an ongoleinfant deaths per thousand for mothers who emoke investigation into the sinks of using ultrasound for
less than one pack per day and 10 infant deaths per diagnostic promdures (Ref.19).

,

.
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APPENDIX B

'

| PREGN ANT WORKER'S GUIDE

I POSSIBLE HEALTH RISKS TO CHILDREN OF WOMEN WHO ARE
EXPOSED TO RADIATION DURING PREGNANCY

:

During pregnancy, you should be aware of things in X-Ray Procedure Averare Dose *
your surroundings or in your style of hfe that could
r,ffect your unborn child. For those of you who work Normal chest examination 10 milhrem )
in or vuit areas designated as Restricted Areas (where Normal dental examination 10 milhrem I

Itecess is controlled to protect individuals from being Rib case examination 140 minirem.

exposed to radiation and radioactive materials), it is Gall bladder examination 170 milhrem 1

- 1desirable that you understand the biological risks of Barium enema examination 500 minirem

{
radiation to your unborn child. Pelvic examination 600 minirem |

Everyone is exposed daDy to various kinds of radia- .y,,,, tion, gy , g ,to, or 2 (above med t.eiow) are not unueust.j

| tion: heat, light, ultraviolet, microwave, ionizing, and so
cn. For the purposes of this guide, only iorazing radia-
tion (such as x rays, samma rays, neutrons, and other

' highspeed atomic particles) is considered. Actually, NRC POSITION
j everything is radioactive and all human activities involve

exposure to radiation. People are expo ed to different NRC regulations and guidance are based on the
tmounts of natural " background" ionizing radiation conservative assumption that any amount of radiation,
depending on where they hve. Radon gas in homes is a no matter how small, can have a harmful effect on an

j problem of growing concern. Background radiation comes adult, child, or unborn child. This assumption is said to
i from three sources: be conservative because there are no data showing ill

Average effects from small doses; the National Academy of-

Annual Dose Sciences recently expressed " uncertainty as to whether a
,

Terrestrial-radiation from soil dose of, say, I rad would have any effect at all."

; and rocks 50 millirem Although it is known that the unbo'n child is more
Cosmic radiation from outer sensitive ' to radiation than adults, particularly during.

space 50 minirem certain stages of development, the NRC has not estab-
Radioactivity normally found lished a special dose hmit for protection of the unborn

'

within the human body 25 millirem child. Such a limit could result in job discrimination for
women of child-bearmg age and perhaps in the invanon

125 millirem * of privacy (if pecanancy tests were requited) if a sepa-
j Dosage range (geographic and .

,
rate regulatory dose lirsit were specified for the unborn

other factors) 75 to 5,000 millirem child. Therefore, the NRC has taken the position that
special protection of the unborn child should be volun-

The first two of these sources expose the body from rary and should be based on decisions made by workers
the outside, and the last one exposes it from the inside. and employers who are well informed about the risks

; The average person is thus exposed to a total dose of involved.
i about 125 millirems per year from natural background

*
' radiatson. For the NRC position to be effective, it is impottant

that both the employee and the employer ur.derstand
in addition to exposure from normal background the risk to the unborn child from radiation received as |

*radiation, medical procedures may contribute to the a result of the occupati6nal exposure of the mother.
done people receive. The following table lists the average This document tries to explain the risk as clearly as
doses received by the bone marrow (the blood-forming possible and to compare it with other risks to the

cells) from different medical applications. unborn child during pregnancy. It is hoped this will i

*Raasanon desse an taas document are dancribed to two darterunt help pregnant employees balance the risk to the unborn
units. The red as a maesure or the amount of energy stoorbed an a child against the benefits of employment to decide if
eartain amount of material (loo eras per . Equal amounts of ,

energy absorbed from attrerent typse o es ' non may seas to the risk is worth taking. This document also discusses j

Na*" ohs 7t' eDy""The sN aYa"mN Me methods of keeping the dose, and therefore the risk, to j
so 2/Yo$1 samMeh

oo of a red saa a rem respectreaty. the unborn child as low as is reasonably achievable. <
o

4
,

\*
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RADIATION DOSE LIMITS
dures to limit the dose to the 500 millirem recommended |limit.

The NRC's pnsent limit on the radiation dose that can
be received on the job is 1,250 mdhrems per quarter (3 It is important that the employee inform the
months).* Working minen (those under ll) are limited to a employer of her condition as soon as she realizes she is
dose equal to one-tenth that of adults,125 milbrems per pregnant if the dose to the unborn child is to be -

quarter. (See { 20.101 of 10 CFR Part 20.) mmmuzed.,

!
Because of the sensitivity of the unborn child,the National INTERNAL HAZARDS

Council on Radiation Protection and Weasurements(NCRP)
'

has recommended that the dose equivalent to the unborn This document has been directed primarily toward a ;
,

child from occupational exposure of the expectant mother
dWon of radiation doses received from sources outaidebe limited to 500 milhrems for the entire pngnancy(Ret 2), the body. Workers should also be aware that there is a |

i

The 1987 Presidential guidance (Ref.1) specifies an effective risk of radioactive material ' entering the. body in work- !dose equivalent limit of 500 zr.illirems to the unborn child if places when unsealed radioactive material is used. Nuclear
the pregnancy has been decland by the mother;the guidance medicire chrucs, labontories, and certain manufacturers jalso recommends that substantial variations in the rate of use radioactive material in bulk form, often as a liquid or a '

caposure be svoided. The NRC(in $ 20.208 cfits proposed gas. A list of the commonly used materids and safety
revision to Part 20) has proposed adoption of the above pncautions for each is beyond the scope of this document,'

hmits on doec and rate of exposun,
but wrtain gener J precautions might include the following:

ADVICE FOR EMPLOYEE AND EMPLOYER 1. Do not smoke, est, drink, or hpply cosmetics
around radioactive material.Although the risks to the unborn child an small under

normal workmg conditions, it is still advisable to Emit the 2. Do not pipette solutions by mouth,
radiation dose from occupational exposure to no more than
500 millirems for the total pregnancy. Employee and ,

employer abould work together to decide the best method 3. Use disposable gloves while handling radioactive
material when feasible.

for accomplishing this goal. Some methods that might be
used include reducing the time epent in radiation anas, 4. Wash hands after working around radioactive
weanng some shieldmg over the abdominal area, and keeping material.
an extra distance trom radistion sources when possible. The
employer or health physicist will be able to estimate the
probable dose to the unborn child during the normal cine- 5. Wear lab coats or other protectrve clothing when-

month pregnancy period and to inform the employee of the ever there is a possibility of spills.
*

amount. If the predicted dose exceeds 500 milhrems, the Remember that the employer is required to have
employee and employer should work out schedules or proce- demonstrated that it will have safe proceduns and

practices before the NRC issues it a license to use
radioactive material. % ;,kers are urged to follow estab-

!

,

,The thrtt is 3.000 serems per quarta tf the worker's occups- lished procedures and consult the employer's radiation
tional does sistory is known and the sewage does does not asemed safety officer or health physicist whenever problems or

j
a,ooo anA1 rems per yest. questions arise.
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MEDICAL USES OF RADIONUCLIDES

March 21-25, 1988

DATE TIME TOPIC LECTURER ROOM

Monday, 8:30 AM Introduction and Welcome Watson W-14
March 21 9:00 As .NTRODUCTION TO NUCLEAR MEDICINE WATSON W 14

10:00 AM INSTRUMENTATION: IMACING SYSTEMS SIMPSON W-14
11:00 AM RADIOPHARMACEUTICALS I/ TECHNOLOGY CARLTON W-14
12:00 N Lunch

i

1:00 PM HEART STABIN W-14 |
-

2:00 PM THYROID SIMPSON W 14 1

3:00 PM BONE FRAME W-14

Tuesday, 8:00 AM Quiz I Watson V-14 !

March 22 8:30 AM BLOOD AND MARROW STABIN U-14 |

10:00 AM LUNCS SIMPSON W 14
11:00 AM CENTRAL NERVOUS SYSTEM WATSON W 14
12:00 N Lunch
1:00 PM Demonstration Carlton/Stabin M&HS
1:30 PM Tour of ORAU M&HS Div. Carlton M&HS
2:00 PM CYTOGENETICS LITTLEFIELD M&HS i
2:45 PM Lab Exercise Carlton/Stabin M&HS i
3:30 PM PATIENT HANDLING SIPE REAC/TS

^

4:00 PM Tour of REAC/TS Sipe REAC/TS

Wednesday, 8:00 AM Quiz II Watson W 14
March 23 8:30 AM LIVER, CALLBLADDER, GI TRACT WATSON U-14

10:00 AM INTERNAL DOSE WATSON U-14
12:00 N Lunch
1:00 PM THERAPY WITH RADIONUCLIDES COMAS W-14
2:15 PM KIDNEY FRAME W 14
3:45 PM NUCLEAR MEDICINE IN CLINICAL PRACTICE HUBNER U-14

Thursday, 8:00 AM Quiz III Stabin U 14
March 24 8:30 AM Leave for Knoxville

9:15 AM Tour: Syncor, Inc. Mitchell Syncor i

10:00 AM 14 ave Syncor I

10:30 AM RADI0 PHARMACEUTICALS II/RADIOIMMUNOASSAY KAM UT Hosp. !

11:30 AM Lunch '

1:00 PM MEDICAL PHYSICS PIDTT UT Hosp.
2:15 PM Tour:

Radiotherapy Smith UT Hosp.
Nuclear Medicine Department Hathaway UT Hosp.
PET /MRI Facilities Plott UT Hosp.

4:30 PM IAaVe for Oak Ridge

Friday, 8:00 AM RADIATION RISK STABIN W 14March 25 9:00 AM REGULATIONS MACKENZIE W 14
10:00 AM Final Examination Watson W 14 |10:30 AM Critique Watson U 14 !

11:00 N END

April 5, 1988
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