22 MAR 1988

License No. 20-01212-10
Docket No. 030~01833
Control No. 108090

Massachusetts Eye and Ear Infirmary

ATTN:

Ephraim Friedman, M.D.
President

243 Charles Street
Boston, Massachusetts 02114

Gentlemen:

This 1s in reference to your application dated November 30, 1387 to renew
License No. 20-01212~10. In order to continue our review, we need the
following ~dditional information:

1)

3).

4)

5)

6)

Your described training program includes formal and informal training.
The one semester formal training appears to meet or exceed the necessary
training to handle byproduct materials as authorized on your license,
however, it appears not all independent researchers must attend this
training. You have not specified a minimum number of hours and content
which would be included for any researcher whe will supervise byproduct
material use. Please also describe the minimum number of hours and
content of the training provided for users that are not supervisors,

You have not responded to question 5 of our January 20, 1988 letter.
Please respond. Monthly surveys as performed by your consultant would not
by themselves be adequate in many sftuations.

In question 7 of our January 20, 1988 letter we were referring to
personnel whole body and extremity monitoring. Please provide the
requested information.

If your minimum )aboratory radiation safety procedures are described in &
Safety Manual as explained in your February 88' letter, please submit a
copy of these procedures for our review.

Your response to question 9 of our January 20, 1988 letter is incomple
Mease specify thuse laboratories were diagnostic and therapeutic medi.
use of byproduct material will be pecformed under the Massachu, ts
General Hospital license 20-03814-80.

You have failed to provide tho attached documents referenced in your
answer to question 10, Please provide the missing information,

We will continue our review upon receipt of this information. Please reply in
duplicate to my attention at the Region I office and refer to Mail Control

Ne 108090

7920520 MLLO,

OFFICIAL RECORD COPY ML 293 THOMPSON - 0001.0.0
03/16/88



In order to continue prompt review of your application, we request that you
submit your response to this letter within 30 calendar days from the date of
this letter.

Sincerely,

Cidftaii var40d by
ihenas Ke ibowpson

Thomas K. Thompson
Nuclear Materials Safety Section B
Division of Radiation Safety

end Safeguards

Enclosure: 10 CFR Part 35
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A MEALTH PHYSICS GUIDE FOR PATIENT CAFE UNITS!:
THE RADIATION PRECAUTIONS ASSOCIATTD WITH PATIENTS
UNDCERGOING DIAGNCETIC RADTOPHARMACEUTICAL PROCEDURES

MGH Isctope Camuitiee

Subcormaittee on Radioclacnostic Health Physics Procedures

Frark P. Castronove, JI., Ph.D,, Chairperscn
Radiaticn Safety Cfficer
Edward W, Webster, Ph.D.
H, William Strauss, M.D.
Catherine P. Breen, R.N.

1yle J. Holley, 111

Frank J. Folding, Ex. officio
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avarplified by whe numper of rrocedures pericrted Ln Uhe past several years as

illisvrated oy e f2llowing Table L@
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ssgmal ams 3izeased croan srristure ans IngTicsh. e primary reasen for thid
sarsitiviTy LieS WATh the acility of the nuclear TEThoCs 0 mRAsLYe srall phygisizeisal
shamveg in crzan fmosich with geirs:llasicn Zevectors. These detectors, Or IXTa
sarpras, croduce DICTUres Lil.STrating a TeR cf vne choton dlswoilution wilts
carwisular orsan or series cf organs. “hege SCAnS ray ancw structure (skelescrn,
tiver, ets) or Sicnion (blood flow, sardiac eleczion fracticn, etc). In all zases
caey, =he infsrmatitral oor gnt of e soan ralates =o the "racic mwllet' Ta.lties
{ wme radischarmaceutizal and the apil.ty =° accurately cetect the £hotons eritiang
feegn b radicnuclide within the croan.  Gamma Jamera lmacing 1s performed
~ereraliced nuclear redicine area or, when necessary, by a rcbile camma camerl
which perfzrms the study at the patient's beaside. Pricr o all scanning stuias a
radisactive drug (radiccharmaceutical) 1s asunustev~d either parenterally or 2
R, with the intravencus route belng the Tost common. These agents are eiwmer

- -

surshased “ready for injection” (Ga=67 gallium citrate, T1-201 thallium chlorise)

* Cariiac Imacing Sets the Face, Diacnostic Imacging, April 1980, p. 13, Wl 2,
ys. 2. Miller freeman Puclications, Ing., San Francisco,
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ip Fapm l3tC A2 TA narmacy from prefapricated fo iphespiona
Rae S8 STTTR . 0 ses cASES T2 TR 1e 2% admimsgrerind COES€ mater:als is a sailzactiwe

patient who i5 a sowve of radiaticn exposure, The extent of exposure depencs X0
the species of radicnuclide, she class of radiccharmaceutical, the quant <y s
radicactivity agurnistered, and the time after the adminuistration. Specific
radiaticn precautions may, therefcre, be indicated to provide a maxamum of pasient
care with a2 minimm cf radiaticn exposure. At a distance of 1 meter (=3 feet

from the patient the exposure rate will rarely exceed 2 mRem/hr and if so, orly fir
a brief time period (Appendix Al. Consecuently, there is no reason for perscrne.
+o wear radiaticn badces.

17, FACTCRS AFTECTTRNG RADIATION EXPOSUFE

e S LG wanstd

-~
A,  Classificatien

™pes o Dposure

1 exrerral exposure - Bxposure from radiz:lon emissed from withon 2

-

patient or from the patient 's radicactive excreta (urine, lood, stocls, persriration,
et=.). The radiations may be absorbed in the skin oY internal tissues of the DOC/.
2. centamiration - Deposition of radicactive material in amy place wnese
it is not desired, and particularly in any place where its presence may be rams.l
to persornel by transfer hands or clothing.

3. internal exposure - Exposure from radiation sources within the ey

as a resul:s of either ingestion, usually &om a contaminated hand which trarsiers
the radicactivity to the mouth during eating or drinking, etc., or inhalation cr
radicacti e vapors, dJases or airborn particles in the room.

B. Sovecies of Padicnuclide
ch species of radionuclide will exhibit a set of physical proper—.es

which wll determine 1ts "notency" after admanustration. These properties include:

! physical half life = The tome requuired for a radicactive substance o

-

lose 50% cf its actvaity by radicactive decay. Each radionuclide has a un.cue ralf



e Tme L [3CiTATTLE ATLESITT 7 g da e of radisestive grisOn

ivopn a dizsnostic radicpharmaceutizal is photon emissicn. Fhtions are either ;ama
rays (from the nucleus)or x-rays | fram the electron shells surrounding the nucleus
and wney have the ability tO penetrate vme bocy, However, photons are stoppec &%
detected by a special crystal in 2 gamma camera during a scanning procedure. &8s
ideal emissions are particulates, like Deta particles and electrons, which don's
penetrate tissue and offer no diagnestic information at all. For exarple, I-121
emits both photsns and beta particles. The radiation dose to a patient recelv.is &
qanzity of I-131 is primarily Syom the absorption cf beta particles (90%) ancé nct

ere shotons (10%), The radiation Xose w0 personnel around the patient would e

o

2 Bk - - .. ’ 2 . . . Y- . 2 ‘ 1
arvswe of radicactivity aArUnSSTteres < ach rasiopharmaceutica. -§

1 § - -

s m gmared with & precalibratec JuantiTy ~F ragdicastivacTy associated wath 1T, 73S
TRARTiTy is usually expressed in millicuxies, 0One =illicirie provides radiat.cn
sererated by 37 malllion atoms decaying every seccnc. The strength of the radiaw.ch
sroporticnal to the activity in millicuries, bu: alsc depends on the species 2°
radicnuclide.

¢. Class of Radiocharmaceutical

e chemical structure of the radiocharmaceutical determuines which orsan
cf the body will be imaged and how long the radicactivaty will remain in the bocy
after injectaan.

Irmediately after intravenous adminiscration of a radicpharmaceutical, the
blood 15 the body compartment containing all the radicactivity. Thereafter the

fallowing courses are possible:

1. Pemain in blood - If a blood pocl radiopharmaceutical is admiristered

m-99™ Red Blood Cells) then greater than 80% of the radicactivity will remain in

the blood stream for a period of time {»4 hours).

"N
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A, Introduct-on

Afeer agministraticn of a radicnuclide for diagnostic purpcses, the pat-ent
pecames slichtly radicactive. m™e excreta from these patients are potential sCuITes
for radisnuclidic contamination, espe tially when hdndling the urine, feces, andé blocd

f these individuals shortly afrer injection, Vhereas it is almost impossible 2
sstline 2 "radiaticn safety procedure profile: (RSPP) for each patient, it is Juite

cssible o give a list of ceneral randling practices ésr the nurse to follow relatve

1. The following information relative tc radioactive patients shou.d be
reacily avallatle émy gach patient Via e ruclear mecicine ~achnolocist:

a. Radicpharmaceutical aaministered and amount in millicuries

b. Time of day injected
Copies cf the RSPP for radiopharmaceutical (Appendix ©) should be available at
the nursing staticn on all floors (Unat cocrdinator) .

2. Radiation Safety Procedure

a. BReview RSFP for patient (Appendix C)

(1) 1£ urmepmcauti.onandmunmdoumthawwheuwdw

disposable gloves ans empty into toilet.

(2) 1£f wine sracaution and the urine is being saved, store the urine.

e

(3) If blood 1is radicactive, wear disposable gloves when drawing bloods.

3. Labeling of Precautions

when indicated, a *radiopharmaceutical Precautiops” form will be
posted on the patient's door or bed (Appendix D) The MNuclear Medicine Techrologist

will be responsible for filling out the form. 1f the patient 1S given the radio-

pharmaceutical in she imaging area, the form will accompany the patient to the floor.
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:’Aicprwaceu;:a_. im wha ngastl care unit, e f.o<f

1f the zazient 18 Fiven T
supervisor will receive the informaticn.
C. Iafsrmine the Fatient

A list of guesticns comenly asked by patients about thelir

in A i ] rovaded to assist ¥
study is contained in Appendix E. Typical answers are prot

nuclear medicine

health care representitive when conversing with the patient.

V. SUIASY

Mo health ohysics precauticrs sutlimed pertain =2 ThOSe CaTNOSTIc ndite

nind red to pati am nances
rharwacey.lcals current.y being asministerad to zatlients. Any Suture Chanc

will be ummeciately included or Jeleteq as recessary.
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APPRTDIN A

& e e

Exvcsure Fates at varic.s Cistances évam Toical Pat.ents

rediatel after padischarmaceutical dministraticn

mRam/h xRem/hr mRem/hr

STUDY PPe at 1 fx. at 3 ft. at door
Bone Scan 1 5 0.9 0.06
‘ Liver Scan 3 1 0.2 0.06
catei Blood Pool Scan 9 10 1.4 0.06
™allism Scan 8 0.4 0.35 0.06
S Scan 7 0.4 0.08 Q.06

Exposure rates cureide rocrs conTaiming whese zatients are ecuivalent to

sackground levels.
Jormal Background radiation spam living in Boston is perween 0.02 mRem/ T
to 0.06 meem, L .

Instrument: Eberline, Model E-120, GM Counter



Effect on Time on Radiation EXDOS..2

at 3 Feet fran Patient

TDME AFTER BONE SCAN® LIVER SCZAN**
ADMDIISTRATION mRem/hr | meen/S_min mRem/hr | mPET © Tan
0 0.9 0.07% 0.21 R
1 hr 0.63 0.053 0.19 0.:45
2 hr 0.47 0.039 0.12 Dises
3 hr 0.2% 6.029 0.11 04209

*+ Decrease is due to urinary excration and physical nalf life c<
99mre (6.06 hr)

v+ Decrease is due to physical half life of *'"Tc (6.06 hr). Thase
is no excreticn of the radicpharmaceutical.

-
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SCAN TIME:

PRECIUTIONS:

piagncsis of gast.rcmtest;:.al bleeding

99y - Red Blood Cells

20 rCi  (0.740 GBG)

& hrs.

NONE

up tO 24 Nours

1 hour initially, then sequentially irmages up to 24 hours.
gach image takes 1 hour.

Urine is considered radicactive Wp to 1 hour post

URINE :
injection.
BLOOD: Wear gloves when taking blocd wpto 4 hours.
OmvTR: Wear gloves handling fecal material or when Chanding
t injection.

bancages upto 4 hrs. pos
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PUEPOSE: To visualize the RES

RAD ICPHARMACEUTZCAL

¥
T U

1VASoG PROCLRE

M. FALLCPRARVALEL-

b l“:?' — .
P e -gb.{\rl ':'\:

82N TDVE:

PRECAUTIONS:

99'”’1‘: - Sulfur Colloid

Imci (0,111 G&Bq)

6 hrs.

N2
. &

image 30 manute Post lnjecteen

45 minutes

URDE:

BLOOD:
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PUEPOSE:  To visualize 2 myocardial infarct
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i I 2oF Q%Tc - Prropnoschate
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USLAL DCEE: 20 mCs  (0.740 GBq)

s e e
T . P e 4 g 2
-

TR . $ hrs.
\owi o' @
R e

b by
- Y T 5 - NN
'3 :.;-'o Tt S e A

-~ :m,a:r
T e B T e N v
e o™ AR . —
A s e wd TeT s e ) Ao !

4 - -
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P et B it ot i

gl TINE: 1 hour

BDE: Crine 1S considered radicactive uwp to 4 hewss post
injection. Wear gloves when handling urinet

zloves when handling blood sarples el 1 hour
post injection.

mw
‘S?
%
K

=
V3



S g TN N ST TN R SRRaaSm"— el e L e

B it ot DO Ld & & oSvivmmreiom b Los - -

epoct: Diacnosis of soft tissue trors
———————————

Ga=67 = gallium citrate

USUAL DCEE: 3-85eci (0,111 - 0.185 GBq)

TRETR BT
PoE, PADICTEARAIECT
T RS LR

TICAL AL lSirasach: Up to 3 days post injection.

SCAN TRE: 1 hour per sessicn. May have 1 session per day up t¢ I Javs

PRECAUTI NS NORE

e | T PNy WP T —
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PURPCEE: TO visualize and to determine the rate of moverent of cerebral spinal £142

RADICPHARMACEUTICAL 111

i ¥=r>of indium = DTPA
USUAL DOSE: 0.5 mCi (18.5 MBQ)
HALF LIFE OF

(.I &:,‘- 7-2 r‘-rs

ATTENT PREPARATION: NONE

Up to 4 days post intrathecal injecticn

1 hour per session. May naeone sessicn per day @ t© 4 days.

URDE:
- -
————
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RADLATION SAFETY PPOCEDURE PROFILE 0.9

STUDY ! GATED BLOOD POCL SCAN

PURICSE: To visualize the blood pool within the heart

RAD IOPHARMALCTFUTICAL
: 'I!dmsft“im Tagged Red Blood Cells
L (Te=?"™ RBC)
USUAL DOBE: 20 mCi - AZalt dose (0.740 GBg)
HALF LIFE OF
RADIONUCLIDE
(TUEE) : 6 hours
PATIENT PREPARATION: NONE

SCAN TIME: 1 hour

PRECAUTIONS :
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tial flow (% hour
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Urine is considered radicactive p to 2 hours post
3 onst anrvd 4 Faph . 1~ " R
injection Wwear gloves in handling urne e 0
2 hours post scan.
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perfusion scan
(see pp #1313

N DOur) anc

NONE

. v S bl = o =4 on
Usually a 2 radiopharmaceutical

such as pulmonary

oty ™1
D .

1 Nuclear

Approoamately
patient will have imaging of
Study cakes approxunately

£
or a

nour)

gtudies consistin
a ventilation scan (&




STUDY:

RADIATION SAFETY  JCEDURE PROFILE #12

KIDNEY SCAN

PURPOSE: To reasure perfusion of kidneys

IMAGING PROCEDURE

POET RADIOPHARMACEL-
J-CAL Ib ON:

SCAN TIME:

PRECAUTIONS :

Technetium 99m ('rc-ss‘“) - DTPA

20 mCi - Adult dose (0.740 G&Y)

6 hours

™ 3 hours post injection

45 minutes

\5

\%

21.



22.

RADIATION SAFETY ° “EDURE PROFILE # 13

STUDY : VENTILATION (V/Q) SCAN

l PRRCSE: To determine structure and * mction of lug ventilation.
RAD ICPHARMACEUTICAL
Y>3 QI SoF 123y qas
USUAL DCSE: 10 - 15 mC3 (0.370 = 0.555 GBg)
HALF LIFE OF
FADI ONUCLDE
(T1/ !g)x 127 hr.

PATTENT PREPARATION: NOE
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RADIATION SAFET,  OCEDURE PROFILE #_1S 4.

STUDY: THYROID SCAN

PURPCSE: To determine the structure and function of the thyroid gland.

——————

RAD 1 OPHARMACEUTICAL \
JEET USED: 99" pertechnetate
uSuAL DOSE: 10 mCi (370 MBq)
ALF LIE OF

(TL/<p) ¢ 6 hours

PATTENT PREPARATION NCNE

CAL ADMIN : Image 30 minutes post injection

SCAN TDVE: 45 minutes

PRECAUTIONS :

URINE: Qrine radioactive up to 24 hours. Wear gloves
when handling urine.
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RADIATION SAFETY TURE PROFILT 8 16

PURPCEE: Perfusion of testicular reqion

RAD IOPHARMACEUTICAL

NET UsiD: 99™¢ pertechnetate
USUAL DOSE: 10 =Ci ( 370 MBq)
HALF LT OF

RADI VUCLIDE 6 hours

‘iu"E) :

PATTZENT PREPARATICQN: NONE

IMAGDYG PROCEDURE
FICAL ADMINISTRATION:  lmage 30 minute post injection

———————————————— T —————————

SCAN TDME: 45 mimutes
PRECAUTIONS :
URDE: Urine radicactive up to24 hours. Wear gloves

;

i



HALF LITE
SADIQN

o
oa’-b"'

S

SATIENT FREPARATION:

IMAGDNG ©ROCEDURE

254

-

TICAL ADMDVISTRATION:

SCAN TIME:

PRECAUTIONS

RADIATION SAFETY ZTURE PROFILE 417

123; | sodium iodide

0.2 mCi (7.40 MBQ)

17 hours

At 30 munutes.

l.§;

;

i

6.
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AT eet SATELY XEXRE FROFILE &

DEEP VEIN THROMBOSIS

PURPCSE : To determine presence of clots post operatively

RADICPHARMACTUTICAL
3 b H

|

DOSE:

:

mx&iﬁfj
(TL/2D) ¢

PATIEI PREAARATION:

IMAGDG PROCEDURE

RAD
TICAL ADMINISTRATION:

1251 Fibrinogen

0.1 mci (3.7 MBQ)

60 days

KI to block thyroid (MGH Phazmacy Fomulation)

wtnl‘mkspostinjoctim

up-ummmummmmm
will take 15 munutes. I1f a scan with a gamma camera
is indicated, it will take 1 hour.

NONE
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RADLATION SAFTTY OCIDURE PROFILE ¢ 19

G.I. BLEED

PURPCSY: To diagnose gastrointestinal bleeding and/cr kinetic studies

RAD I OPHARMACEUTICAL
A U :

Indiun 111 (In-111) Red Blocd Cells

0.5 mCi (18.5 MBY)

67.2 hours

Up to 72 hours post administration

30 man = 1 hour

URDNE :

oruER: Slight fecal contamination by G.1. blood.
Wear gloves.

8.
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RADIATION SAFETY UCEDURE PROFILE 0

STLDY BOE MFROW SO

PUPPCEE:  To diagnosis bone MArTOW patrolog’

RADICPHARMACELUTICAL ‘

Yol iV - TR In-111 Indium Chloride
USUAL DOSE: 3 nci (0,111 MBY)

HALF LITE OF

6§7.2 hours.

24-77 howrs post administration

SCAN TIME: 30 minutes to 1 hour
PRECAUTIONS : NONE

URDE:

BLLOD:

OTHER:

,.
- -
———

3.
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RADLATION SAFETY  XCOURE pPROFILE ¢ 22

eroy:  THYROID SCAN

PURPCEE: To determine thyrcid function

RAD 1OPHARMAEVTT

i 1-131 = Sodium lodide
USUAL DOSE: ‘Less than 1 mCi (37 MBg)
HALF LIFE OF
RADIhUCDE
Z;EZE) i 0.0! &y‘

PATIINT PREPARATION: Medications which effect thyroid metabolism may te prescr.ced
prior to the study.

24 hours post administration

PRECAUTIONS :

URINE mmmmmmwwummm

=== {stration. Wear gloves.

:

:



PATTINT NAME:
UNIT NUMRER:

i.
APPEADIX D

MASSAQIUSETTS GENERAL HOSPITAL
RADIOPHAMMACE TICAL PRECAUTICNS

M

NAME OF SCAN:

TIME OF ADMINISTRATION:

ND PRECAUTIONS NECESSARY

URRME PRECAUTIONS FCR HOURS

mammmmmwm.nmmmu NVPM, (N

COMMENTS

s et

N.B. Wear gloves when handling urine. 1f patient has Foley Catheter
or Ostamy [rainage Bag do not reasure urine until precautions
are discontinued. In the event of any urinary spill, rotify
Rradiation Safety Officer umrediately.

BLOOD PRECAU FOR HOURS

N.B. If blood sarple must be drawn before precautions are discontinued,
wear gloves when handling blood.,

STOOL PRECAUTIONS FOR HOURS
N.B. Wear gloves when handling stools.

ing above precautions contact Fadiation Safety Cfficer

NOTE: 1f any questions regarding
at extension 81328 (Page (perator $3264) or Nuclear Medicine at extension 8350.
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WELOGE TO NUCLEAR MEDICTNE

You were referred to a nuclear medicine facility because your doctor, in order
to diagnose your medical problems, desires information which is most easily acquired
by using radicactive vampounds, sametimes called "isotopes.” The physician who sees
you has had special training in nuclear medicine, is a graduate of a medical collece,
aryi has carpleted several years of intensive postgraduate training to qualify as an
expert in diagnosis. The nuclear medicine specialist has extensive technical know-
ladge of the machinery ewployed, nuuummMotthwmm
and the knowledge of the machunery employed, as well as the chemistry of the radicactive
carpourds and the knowledge of nuclear physics and radiation safety. The specialist
interprets the results of the examination ard assists your doctor in diaonosing your
problem.

™ME MUCILZAP MEDICDNE TECHNOLOCIST

Assisting the nuclear medicine physician is a highly trained technologist.
It is the technologist who will position you and operate the equipment during your
examination. This person is a competant rechnologist with special training and
experience in nuclear medicine technology.

SCANS AND X=-RAYS ARE DIFFERENT

Diagnostic x-ray procedures such as the chest film imolve passing radiation
through your body fram an external source, the x-ray tube. These x-rays record
an image of your anatamy on a film, called a radicgraph, which is then examined
by a radiclogist. But in nuclear mecdicine, tiny amounts of substances which give
off radiation are introduced into your body = usually by injection into a vein,
and special machinery detects the radiation and translates it into spots of liaht
that expose the film, The developed film, called a scan ar scintigram, is then
axamuned by the nuclear medicine physician.

SCANS GIVE VALUABLE INFORMATION

mmmmwmmundmmmmwwuu thoughovt your bocdy
o those areas in which your doctor 1S interestad. During the howmey, the campounds
are altered by or attached to certain tissues by the body's complex physiclogic and
_hemical mechanisns, By cbserving how and where the radicactive corpounds ¢o, the
nuclear medicine physician is able to gain uique and valuable information about
changes in your body's biological processes as well as alterations in anatamy.
nmmmrmmmdufmcmymmmm.m
radiographs primarily locate areas of altered anatomy and scans primarily lcoate
areas of altered function.

SCANNERS AND CAMEPAS

There are two principal types of instruments which produce imacges for the nuclear
redicine physician. One type, the "scanner,” moves back and forth in straight lines,
recording images of the amitted radiation as it moves across the part of your bady in
which your doctor is interestad. The other useful instrument is much larger than the
mmrandisabuwroccrdmrduummtmtmuhcudmucfmm
without roving. This device is ~alled a "camera."” Either a "scanner" or a "camera"”
or both, may be used to perfomm your nuclear medicine examination.




READING THE SCAN

The nuclear physician uses a vide variety of radiocactive capounds which travel
to different parts of your body because of thelr speci fic properties. The doctor
can imvestigate the bwain, the liver, the thyruvid gland, the lirg, the bones, and
many other body systams. mmmmﬂwmmmwmmm
of interest, it will be recorded by the canera Or SCAImer as dots on the film.
Regions of high activity will have rore dots, while regions of low activity have
fewer dots. The nuclear physician is trained to recogruie atnormal patterns in
distribution of dots, and this process is called *"reading the scan.” You should
mmtmpuumofdouumuya-pcmqpct “map" of the body
area "seen" by the scanner Or camera.

AN EXAMPLE: THE BRAIN SCAN

ne of the rmost frequently performed nuclear medicine examinations is a study
of the brain, This may be done either with the camera or the scanner. After injection
of a radicactive campound into a vedn, perhaps while seated with your head next to &=
camera to identify the blood supply to your brain, there 18 a period of waiting for
the compound to circulate in the brain., Then in succession, the front, back, each
side, mdmmnthnmotymrhndwillbnuamdbytkncmnorm. ™e
scan reveals information about the brain., Changes in local brain physioclogy may lead
to an area of increased radicactivity, recognized by the nuclear physiciun by its
pattern of dots. Several different types of brain abnoomlilies can be identified

by specific dot patterms.

BLOCD AND URINE TESTS

Mot all examinations in nuclear medicine imvolve exposing filme. Certain tests
are performed by giving you either pills or an injection, and later cbtainine a blocd,
urine, or stool sarple in which the radiation can be counted. The arount of radio-
activity in the sanple reflects certain aspects of your body's physioloay . while scans
musmllyudnmmdayywmo;wmrm\ncmwwﬂ.bw.mm
stool test may require ﬂucymrumwmnwlmmdicmmtmm
day to camplete your exam Or that your bring -pmofuerrtmlwichym. You
must always take any prescribed pills in the correct way, uﬂqumhumimor
stool collections if requested, otherwise the results of the test may be incorrect.

WHAT ABCUT RADIATION?

exposure while still allowing for an adequate examination. Indeed, the amount of
radiation you will receive i3 less than that received in may Xx-ray examinations.

CHILDREN STUDIES

lemmdxcalomnuouyuuudtormwuuduuuddi”.
vmmrwaumdouucowl. momuwofmrmdwwgo
imvestigate body physiology may provide very helpful information to the pediatrician.
In rost cases, m.mmmmsmplcwp-rf .mlymui:inqm:cndmd

remain still for a few minutes at a time, and rmost children tolerate the procadures
54 .



3.

TIME AND CCETS

Nuclear medicine examinations rake longer to camplete than routinge x-ray examrations.
Fram the time you receive the injection until the time your test 18 completed, an hour
or more may elapse. mwu"w\qﬂ\ot ummwmo:mruudtotm

active corpounds, nuclear medicine procedures are samewhat rmore costly than routine
x~ray exams. As in other areas of medical care, youuyblbuhdnputotaha;nul
Lill, or by the nuclear medicine physician directly. The physician will answer any
gquestions about the examination and the costs.

AT YOUR SERVICE

After your visit to Nuclear Medicire, your scans or ther studies will be interpreted
by the nuclear medicine plysician, who will tell your doctor the results. Your scans
will be retained as part of your permanent filed in the Nuclear Medicine departrent.

In this way, the scans will be readily available o your doctor and the nuclear medical
physician for future referral, or if you should retum for further examinations.

SPECIAL QUESTIONS

Q. Should a pregnant waman rell the nuclear physician about her pregnancy?

A. Yes. This is very irportant, since the radicactive carpound may be carrzed
wtmbabymwhmmm:'scimuhdm. Mcho\x;hu-muot
radiation are small, we do not wish to deliver any umnecessary radiation
your urborn baby . Please inform the nuclear physician if you are precnant oOr
whink you might be pregnant. mmmumnnummm
your unbarn baby's expasure.

Q. What are same cther uses of radicactive campourds in redicine?

A. Radicactive iodine is used at times in treatment of the overactive thyrsic
qw\d.mmmwn&wuwm.nsxumbnt.hawmad
to treat diseases like cancer. Special ndimcuwdnntunb-modua
umwuﬂumlymmmmwotmmmmdy.or

/ mcmcmmumciww.

Q. Are radioisotopes useful in research?

function, tcuud\mmmllu\dpuwucmb‘cmidoutmmaw
to identify abnormal metabolism, detect turocs, and trace the pathway of
WMNMaummm.

Q. Are any new nuclear medicine examinations being deve loped?

it
o



DOROTHY J. RQOF

Type of Training Where Trained Duration On the Formal
Job Course
Principles and Ohioc State 1 ¥r Yes No
practices of UCsF 5 Yrs No
radiation Princeton 1 ¥r No
protection Purdue 3 Yrs Yes
Measurement and
moenitoring of
radicactivity
Calculations basic to
<88 anc Jigasurenent
of radicactivity
Biclcgical effects
of radiatioen
Experience with Radionuclides
Maximum Type
Isotope Amount Where expeirience was gained Duration of use
125 1 5 mCi Ohio State, Princeton, Purdue 12 ¥Yrs RIA
prote
iodi~
nation
45 Ca 100 uci Ohio State, UCSF 3 Yrs Bindi
Assay
32 P 1 mCi UCSF, Purdue 6 Yrs Enzym
Assay ]
14 C 1 mCi UCSF, Purdue S Yrs Enzym
Assay
3 H 1 nCi UCSF, Purdue 5 Yrs Enzym
Assay 1
s & 100 ucCi Purdue 1 ¥Yr Cell

label



JOYCE RAPPAPOET

Type of Training Where Trained Duration On the Fermal
Job Course
Principles and Harvard Univ. 7 Weeks No Yes
practices of Study “rogram in
radiation the Sate Use of
protection Radicisotopes in Research
Measurement and
menitoring of
radicactivity
Calculations basic to
use and measurement
of radicactivity
Biclogical effects
of radiation
Experience with Radionuclides
Maximum Type
Isotope Amount Where experience was gained Duration of use
32 P 10 mCi Children’s Hospital, Boston 12/82 to  labell
4/83 DNA
Mass Eye and Ear Infirmary 4/83 to Sane

Present
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2L TER WELLS

B e M e

Type of Training where Trained Duration On the Fornee
Job Tsurse
principles and Wwayne State Univ. 1980-84 Yes
practices of Harvard University 1985-87 Yes {es
radiation
protection
Measurement and Same Same Yes
menitoring of game Same Yes .48
radicactivity
caiculations kbasic to Same Same Yes
yee and nmeasurement Same same Yes .88
«f radicactivity
Biological effects Same same Yes
of radiation Same Same Yes Yes
Maximum Type
isctope Amount Where experience was gained puration :f use
J K $ mCi Michigan Cancer Foundation 3 yrs  Autsrade
Detroit, Michigan fcgraphy
51 Cr & mCi Harvard University 3 yrs Chrimium
Mase Eye & Ear Infirmary Re.zase
Assay
I H 5 mCi Harvard University 3 yrs Cell Fro-
Mass Eye & Ear Infirmary lieration
Assay
125 1 § uCi Harvard University 3 yrs RIA

Mass Eye & Ear Intirmary
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JOHN 2. ZUINAN

Tyre of Training Where Trained puration On the Formal
Job Course
Principles and Harvard University Fall Semes~ ies
practices of Environmental Health ter 1979
radiation & Safety~University
protection Health Services
Aeasurement ang Same Same Yes
nmeniterang 2f
SAloU.ATLoNE Casic to BSame Same Yes
83 Ang rmeasurenrnant
Bicicaical affects Same Same Yes
of raclatich
Expgviﬁ:~~g tigs §
Maximum Type
Isotcoe Amcunt Where experience was gained Duration of use
3 H 2 mCi MEEI 5§ yrs Light
Microscope
Autoradio-
graphy
18 8 2 mci MEEI § yrs 3Sane



LTERRI MCGEE

Type of Training Where Trained Duration On the Formal
Job Course

Principles and MGH 6 Weeks Yes Basic

practices of radiation

radiation

protection

Measurement and MGH & On Job Same Yes Protecticn

monitoring of for Laxb and

radicactivity Hospital

personnel
Calculations basic to MGH Same MGH Course

use and measurement
of radioactivity

Biclogical effects MGH Same MGH Course
of radiation

Experience with Radionuclides

Maximum Type
Isotope Anount Where experience was gained Duration cof use
§-35 120 mCi MEEI - On the Job 8/87 Research

to Present Labs

P=22 1 mCi MEEI - On the Job Same Same




STANLEY SCHEILN

Type of Training Where Trained Duration On the Formal
Job Course
Principles and NIH 7 Yrs Radiation
practices of Safety
radiation protection for
authorized
Measurement and NIH 7 Yrs users (8
monitoring of day, 55 hr
radicactivity course)
Calculations basic to N I H 7 Yrs

use and measurement
of radicactivity

Biological effects N1H 7 Yrs
of radiation

Experience with Radionuclides
Maximum Type
Isotope Amount Where experience was gained Duration of use
I H 50 mCi NIH 6 yrs Autorad
MEEI 3 yrs Chemistry
14 C 2 mCi NIH Same Same
MEEI Same
125 1 NIH l yr Chenmistry
133 Ba 1 mCi NIH 1 mo Autorad

Chemistry



AAREK _LATINA

Type of Training Where Trained Duration Oon the Formal
Job Course
Principles and Harvard Medical 3 Session
practices of 8choel Course Course
radiation protection
Measurement and Sane Same
monitoring of
radicactivity
Calculations basic to Same Same
use and measurement
of radicactivity
Biological effects Sanme Sane
of radiation
Experience with Radionuclides
Maximum Type
Isotope Amount Where experience was gained Duration cof use




YALERIE WHITE

Type of Training Where Trained Duration On the Formal
Job Course
Principles and MGH g Weeks Yes

practices of
radiation protection

Measurement and Sane 8 Weeks Yes
monitoring of
radicactivity
Calculationsg basic to Same 8 Weeks Yes

use and measurement
of radicactivity

Biological effects Same 8 Weeks Yes
of radiation

Experience with Radionuclides
Maximum Type
Isctope Amount Where experience was gained Duration of use
s 8 - 250 mCi Mass Eye and Ear Infirmary - 4 Mos Experi-
mental
Nonanimal

Nonhuman



SUSAN SCHMIDT

Type of Training Where Trained Duration On the Formal
Job Course
Principles and Audited Course at 10 Weeks Yes Yes
practices of University ot B.C.,
radiation protection Vancouver, B.C.
Measurement and Same 10 Weeks Yes Yes
monitoring of
radicactivity
Calculations basic to Undergraduate studies 4 Months Yes Yes
use and measurement California State Univ.
of radioactivity
Biclogical effects M.5.C. in Biclogy 4 Months Yes Yes
of radiation Graduate Studies
Experience with Radionuclides
Maximum Type
Isotope Amount Where experience was gained Duration of use
P~32 10 mCi University of British Columbia 1 yr. Metabelic
Studies
Tritium 1 mCi UCLA California 4 yrs Enzynme
Analysis
Carbon-14 1 mCi Dept. Anatomy 1 yr Invitro
Tritium 10 mCi Dept. Anatomy Protein
Carbon~14 Amino Acids Mass Eye & Ear Infirmary 8 yrs Synthesis
NA-22 10.1 mCi Mass Eye & Ear Infirmary 8 yrs
K-42 10.1 mCi Mass Eye & Ear Infirmary 8 yrs
§~35 1 mCi Mass Eye & Ear Infirmary 8 yrs
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