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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

Gentlem'en:

This is in reference to your application dated November 30, 1987 to renew
License No. 20-01212-10. In order to continue our review, we need the

following 'dditional information:

1) 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 who 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.

2) 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 situations.

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

4) If your minimum laboratory radiation safety procedures are described in a
5afety Manual as explained in your February 88' letter, please submit a
copy of these procedures for our review.

5) Your response to question 9 of our January 20, 1988 letter is incomple
Please specify those laboratories were diagnostic and therapeutic medi.
use of byproduct material will be performed under the Massachur 4ts
General Hospital license 20-03814-80.

6) You have failed to provide the 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
No. 10S090.
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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, z'

O.aC2 A..;.40aby:
notas L 1hompson

,

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

,
and Safeguards

Enclosure: 10 CFR Part 35 .
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A lEALTH PHYSICS CUIDE FOR PATIDfT CAPI CTIIS

'nE PADIIu"'IC!l PPICALTICI:S ASSCCIlu"*ED hTD{ PATIC7PS

C.'CEP.GCI::G DIJCKGTIC PADICPHAFf7CELTICAL PPCCEDUFES

.AGl Isct.cpe Carrittee

S'.1cenrittee cn Padicd:2cncstic Health Physics Prtcodures

Frank P. Cast =re'.'o, Jr. , Ph.D. , Chai:Txts:n
-

Fadisticn Safetj Cfficer

Edward W. Webster, Ph.D.

H. Wil.liam Strauss, M.D.

Catherine P. Breen, R.N.

!?yle J. Ibiley, III
.

Frank J. Folding, Dc. Officio

June 4, 1982
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Facters Affect:ng Fadiaticn Exposure
..

Fadit:1cn Safety Frofiles;.

Fadiaticn Protecucn Gcdelir.es7.

1 to 67. St:rarf
-

7

F_gsure Fates at Various Distances frcm Typical Patients
-~~~

L-tediately after Faiiccharcuceuncal 7&inistrationpendix A:
8

Effect on "' ire en Fadiati n Dgesure at 3 Feer frem Fatient ---perdix 5:
Fadianen Safety 7mdre Profiles ;src:.aad witl the 9- - - -

.p?ndix C: Ainn:_strauen cf Padtpha=aceutcais
3:--

Fadi.~;nar aceuu:al Frecautiens Fc=..pendix :: g

ctculd Froa Alcu a Nuclear .mdi nne -- 32
:pe: dix E: hhat Eeery Pa-*=a*

De m mnt
U.S. Nuclear Femdaterf Camissicn, Ferulatcry Guide,
Pegulatcry Guide 8.13 Instrucucn Ccncerrang Prenatal - 37rdix F:

Fadiacen Ex;csure

-

' ~ . _ . _ "----,-m,__ _ - - - - - - - _ - - - ----%_- _ --~"-- _ ._



. . .- - -- - - - - .

. .
..

. , . , . . . . .
.. . . . . ... ..,

~ , . . .. - 7. . . . .,.c.v . ,s . . ." .' a. ar .e * . .e . . . ,,. .' '
%...., . .m,,- e , g. ,

~ . . . . . . . .
.. . . . . . . . . .:

er.artlified b/ the numcer of precedures perfer ed in the past sewral years.as
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Table 1. Faiciacnestic *. acinc Precedures* -
- >

Orcan _19,.~.6 1979 1982

Brain 2.4 millien 1.4 rillion 1.4 millien
1.ung 0.8 1.4 2.0
Thyrcid 0.5 0.6 0.6
Ecra 0.8 1.4 2.3
Liver, Spleen 1.2 1.3 1.5

~ Sof: Tissue 0.2 0.5 1.11

Hear: 0.2 0.6- 2.0-
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parncular crcr. cr series of crgans. These scans ray sncw st:ecture (skelet n,

1.f.ur, etc) cr func 'cn (biccd ficw, cariac e:ection frac::.cn, etc) . In all= :ases
'

. .....,.. . . n.13, e., . w. --.o,.3c,,c ".ul.'e*.". - ' " a. sn.<
. :we,.n_ , .e .e. a... ,3., ~. . . .y --._w . . . .

.m .
. . .. ...

Of de radiopharaceutical r.d de acilitf :c accuratel detect the photons e c.:ene

f: r. ce rancnuclide wicin the crgr.. "sa.t a crera iraging is pericced in 2 -

central :ed nuclear redicine area cr, whca. necessary, by a trbile cama canera_

Pricr to all scanning stuies a =wnich perfc es ce study at the; patient's bedside.

. radioactive drug - (radiopharaceutical) is ad-.i .ister':d either parenterally or cy

These acents are eitnercuth, wid the intravencus route being t"e most comnen.

pur 23 sed " ready for in3ection" (Ca-67 call um citrate, T1-201 thallium chlor:de)
1

Cardiac 1.ac:.nc Sets the Face, 01acncstic n agina, Acril 1980, p.13, ' \bl 2.-*

.u 13. .%. . .,. . e3n .3 . i ., 3. . ~,.e ,- .. .o ,.C.,.,n .e o.,
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.nar acy f::n preiacti:3:ed k;.- ;TC W' ~;phosptcna:e ,
.: f:r ai .2d r. 1 ra:*

~ . s i '. Cases -ta r3 ult Of ac-1.r.:.sterr.g t.tse . aterials is a rai:.: active-

?c- # -TFAi. r

Tra extent of exposure depend.s 7.: pen
patien* who is a source of radiaticn exposure.

the siecles of radienuclide, the class cf radicphar aceutical, de quantity cf

radicactivity adninistered, ard the tire after the ad-inistration. Specific

radiation precautiens ray, therefore, be indicated to provide a raxinrn of. patient

At a distance of 1 nuter (=3 feet)care with a mini:nrn of radiation exposure.

frtrn the patient the exposure rate will rarely exceed 2 rfeWhr and if so, en'.y f::

a brief ti:m pericd (Appendix A) . Consequently, there is no reason for perscnnel

to wear rad:aticn badges.

H. F;CCP.S AFFEC'";G EADIJCICN EXPOSUFE

A. Classificatien
.

?jpes Of Fxpcsure

extemal ex csure - E:q:csure fran radiation emitted fr::m withr. de1.

patient er frtra tre patient's radioacti.? excreta (ur:.ne, biccd, stools, perspust:.cn,

The radiatiens ray be absorbed in the skin er internal tissues of the toif.
etc.).

centaminatien - Deposition of radioactive raterial in any place @.ere2.

it is not desired, and particularly in any place where its presence ray be Purft.1

to personnel by transfer to hands or clothing.
intemal exposure - Exposure fran radiation sources within the body3.

as a result of either incestion, usually f cm a centaminated hand which transfers

the radioactivity to the nouth during eating or drinking, etc., or inhalaticn er

radioactive vapors, gases or airborn particles in the recun.

B. Soecies of Padienuclide

Each species of radionuclide will exhibit a set of physical proper.ies

which wil. deterr.ine its " potency" after adnir.istration. These properties i cluie:

chysical half life 'Ihe ti:ne required for a radioactive substance to
1.

_

Each radienuclide has .a unique half
lose 50% cf its activity by radioactive decay.

life: Tc-99* (6.06 hr) , Ca-67 (78.1 hrs) , etc.

21.-
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-;. ?.e :eca c rad :acuve e assien - O.e ide. r/Fe of radiccc ive e assion*

Ph::cns are elder ;s.rafr= a dia:ncstic radicpnar: aceutical is ph :en e~assicn.

rays (frcm the nucleus)cr x-rays (frcm the electren shells sur:cunding the nucle',:s)

and :ney raw the ability to penceste the tocy. Ecwwer, photons are s cpped ari.

' assdetected by a special crystal in a garra crera d',. ring a scanning procedure.

ideal emissiens are particulates, like beta particles and electrcns, which dcn't

penetrate tissue ard offer no diagnostic inferration at all. Ibr exa::ple, I-131

emits both photons ard tota particles. The radiatica dose to a patient receive.; a

g.:antity of I-131 is prirarily frem the ahscrptien of beta part.icles (90%) and nc:

thephorchs(101). We radisticn dese to personnel around the patient would be

frx the lesser abundant phetens.

Cuanurf cf rad:cac- .vity ad-in:.stered - Zach radiopharraceutical :.s3.
2.isst;.r.:.stered w :n a precalibrated g:anurf cf radicactiviri associated with it.

One rillicurie provides radiatien;;an: icy is usually e:c:ressed in tillicuries.

gererated by 37 millica aters decaying every seccad. The strength of the r*acen

:.s p: perticnal to the activity in rillicuries, te:. also depends on the species of

radienuclide.

C. Class of Padiocharmaceutical

'ite chemical structure of the radicphar::aceutical deter::;res wtiich c.97

of the tcdy will be draged and hcw lcng the radioactivity will rcrain in tre bcdy

after injection.

I: mediately after intravenous administration of a radiopharmaceutical, the
Thereafter theb1 cod is the bedy cc: par =cnt containing all the radioactivity.

follcwing courses are possible:

1. Parain in blocd - If a blood pool radiopharmaceutical is administered

"t:-99* Fed Biced Cells) then greater than 80% of the radioactivity will remain in

the biced stream for a period of tire (>4 hours) .

22.
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T. ed,

#:: ::ntar=t=n ecstc.
..: :.::c w.ll te -=a:::.w de pc:s=:h:yI

r~anwr, the arcunt cf3 =:e
m e:ti:n if pess =le.

sa:mies srculd be taken pr=r ::
1000 of de admin:s-srecI

radiation in 5 r1 of blocd fr= an awrage si:ed adit is <1/

dose and does ret represent a radiation hazard.
f

i red
Cleared frem biccd rapiilv - If- a radioactiw colloid is admin ste
_

2.
dem 95% of the agent is cleared from the blood by the

(Tc-99" Sulfur Colloid)
n

As soon as
in the liver, spleen and bene carr:w.

reticuloendothelial system (FIS) it will

15-30 minutes after injection all the radicactivity is in the RES where
There are no precautions in this exar:ple.

stay until it has decayed conpletely. i ls haw
A :crtien excreted t/ the kidneys - Sewral radiopharmaceut ca

l f3 ..
excretion by the kidneys into the urine. ('"c-f

stextures which dictate early
In each case radicac ive urine results and preca= ns

CTPA, Tc-99* Ciphcsphenate)

are necessary sten handling this urine.(glows) d:res
Studies havine no crucautiens_ - Sewral radiopharaceutical proce

Che exa.ple is s-en the4.
'~ " "cac:: re espesure er centa.ntnation.

haw rc poter*'a iraging area (Xemn-133)

patient inhales, ard then exhales, a radicactive gas in thelide is so short dat
ard arcther is when the physical half life of the radionuc

'Ihe latter group includes cycletrcn
it will all decay in a short period of tire. 15, which have
studies with various positron eritters such as C-ll, N-13, CHspectixely.
physical half liws of 20.3 m=utes,10 minutes ard 2 rinutes re

RADIATICN SAFI"Y PMXEt'FI PRCE'IIIS in Appendix _CIII.

':he Fadiation Safety Procedure Profiles, (PSPP), which appear
dures:

give the following inforration recarding radicdiagnostic proceRadiopharaceutical acent used;
Radiation Safety Procedure Profile #; study; purpose: d st

half life of Padlonuclide; patient preparation; imaging proce ure po
usual dose:

radiopharraceutical administration; scan tire; precautions.

23.
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pesne f=m radicacu.e
A separata tatic . Appendia 9 shcws *r.c rafaanen.

p:nents relauve tc t ne af ter a: J.-astrac:n.

. -.r-....m G". _r, ,wre-.-....,4.<., rr~ .. .

A. Intr duction
After a6-inistratien of a radienuclide for diagnostic purposes, the panent

The emta from these patients are potential scurcesbecanes slightly radicactim.

for radienuclidic contamination, espo:ially when hdndling the urine, feces, and biced
thereas it is ainest L possible to

of these individuals shortly after injection./

(ESPP) for each patient, it is gaite
cutline a "radianen safety p:Ocedure profile:

for the nurse to follcw relative
. css 21e to giw a list of gercral handling practices .:

te a FS? fcr a g:wn rac.icphar aceutical.

.enral Nactices
-3.

The fcilowing infc= atica relauw to radioactive patients should be1.

each pauen: via the nuclear redicine technolocist:#~readaly 2.n' *'a

Radicpharanceutical a%i.nistered and arount in millicuriesa.

b. Tire of day injected
should be available at

Copies cf the PSPP for radiopha=aceutical (Appendix C)

the nursing statien en all floors (Unit coordinator) .

2. fudiation Safety Procedure

Paview FSFP for patient (Appendix C)a.

(1) If urine precaution and the urine does not have to be saved sear

disposable gloves and spty into toilet.

If urine t:recautien and the urine is beine saved, store the urne.(2)

(3) If blood is radioactive, wear disposable gloves wtten drawing bloods.

3. Labeling of Precautions

khen indicated, a "Radiophar:nceutical Precaut? tons" form will he

The Nuclear Mcine Technolocist
posted en the patient's decr cr bed (Appendix D)

If the patient is given the radio-
vill he resoonsible for filling out the form.

pharaceuncal in the iraging area, the form will accorpany the patient to the flocr.
2 '. .

_-_ _-_ -___---_-_
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ce ik.::z;f the pat.ien: is giw.n the radicph?_=aceut:.:31 i.n de nealta care unit,

swervis:r will receive the infor aticn.

C. Infer: .inc de Fatieni

A list of qx2stiens o:rixnly asked by patients about their nuclear redicine
l

study is centained in Appendix E. Tipical answers are pIv.tded to assist :ne
j

health care representitive 2 en conversing with the patient. )

.

.

.;

V. SOfG.rY.

'2.e heald r "1 sics precautiens cutli.ned pertain tc t.tse dia:nostic radio-h

pharaceu'.ica.ls currently being a61nistered to ratients. ;ny future changes

will be imed:.ately incli.ed er deleted as necessarf.
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t.*aricus Cis m.ces from ?/cical Patients
~ Dc:csure Pates at

Lviydiately after Padic:haraceutical .'&inistratien -

rren/hr .tft:rvhr rArvhr
PPe at 1 ft. at 3 ft. at door ,

SR"JY

1 5 0.9 0.06
Bone Scan

3 1 0.2 0.06-
Liver Scan

Gated Blood Pool Scan 9 10 1.4 0.06.

"tallitn Scan 8 0.4 0.35 0.06 .-

7 0.1 0.08 0.06
CSF Scr.

D=csure rates cuts:.de r:cas centaining e.ese ratients are ecuitMent t0
backgrcund levels.

: loral Backcround radiatien fr xn living in Boston is bermen 0.02 raewhr
to 0.06 rEewhr.

Eberline, tedel E-120, Gi Counter
Instr =nnt:

I'

|

!
!

i-
|
|
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,
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APPD DIX 3

Effeet on Tire on Padiation Execst. *

at 3 reet fr:In Patient _

TIME A!TER bot 2 SCIW* LIVER SCili**

A&irIIS PIJIOJ mrem /hr mrem /5 min mPem/hr mPer.-i rin

0 0.9 0.075 0.21 0.013

.

0.63 0.053 0.19 0. : *.5
1 Pz

2 Pz 0.47 0.039 0.12 0. D

3 hr 0.35 0.029 0.11 0.::9

|

Decrease is due to ur:narf excretion and chysical nalf life cf*

99:Y: (6.06 hr)

Decrease is due to physical half life of bc (6.06 hr) . - Sare .' i
**

is no excretica of the radicpha=aceutical.

.-

1

!~

.
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AFFCC'X C

Fadiation Safety Precedure Profiles Associated with
FaCloCh.!LTaocut1C31SOne .D M 15tration c:

Padicchamaceutical'-aci-.e Irdicatiense s.a. . %.-csh
9 he DiphosphenateSkeletal

1 Bene Scan
9bePedBloodCells

2 G.I. Bleed G.I. Hem erhage

99:rTc Sulfur Colleid
3 Li',vr Scan R.E.S.

99:t
Myocardial Inf arcticn Tc Pyrophose.'are

4 Infaret Scan
67Ga-Galliu:n CitrateSof t Tissue Tt:cr

5 Ga.llitrn Scan
in~In4hia Bloed Cells:nfecticn

6 WEC Scan
l113-MACisternceraphy- CSF Scan
201,1-Ihallitr. C.lcr:.de

Nor:-al Myocardium .

5 2.2111t:n Scan
96""Tc Fed Blocd Cells

^ Gated 31 cod Pool Scan Blccd Fccl (heart)
99"Tc -DTPABrain Perfusica

10 Brain Scan
99r'Tc MAA

11 Lung Scan Lung Perfusion

9$DeDTPAKidney F A-- h
12 Kidney Scan

133

13 Ventilatien (V/Q) Scan Lung Ventilation Xe gas

Tc PIPIDA
14

' Gall Bladder Scan Biliarf System

99r'Tc Sodium Pertechnerati
15 O.yroid Scan Ihyroid Uptake

bc Sodit:n PerachnetatiTesticular Blood Flow
16 Testicular Scan

123I Sodium Icdide
17 Thyroid Scan Threid Uptake

125

IS Deep Vein Thrtroosis Blood Clot Detection I Fibrinocen

lllIn R3d Blood Cell
19 G.I. Bleed G.I. Henorrhage

32P Sodium Phosphate
Ocular Tumor

20 ccular Scan
111

21 Bone Marrcw Study Bone Marrcw Distribution In Indit n C11cride
131

22 T.4/roid Scan
Thyroid Uptake I - Mm Idde

)

28.
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M "' Q<*1_* e Diacncsis of skeletal patholccyr a- .

'.c te,m. . . :. n w %,.%.o-.,

""70 Dicheschcr. ate, 90,"Tc .AIPq O,,,=r% ..rs -- . .*

m.'; csD:

C51AL CCSE: 20 Ci (0.740 G3;)

.

m...a,s- e w <-r.u

-.3.~.::c- .s

_C L 2pi: 6 hr.

. . - . . - .---. ..,.: . .v. -. . .: e r= r.r _ .r v. ..

, . . , ,. . ~ . -,. Ic .e . . ,, e . - _. n:. ._s._....o.,..a-....a ...-o ;. C. ,. c_r .
., . s ..;Y (4 .,. als

.. .m a - .-

. - -
_ ..

. --._._._.r...-.-c . cr .u . . . - . . . o.we.x .
c . .rs . . q . re. . _- .. , . Ct.a 4 ,4.'e s ..:,, w, L,..L.i)4
- ., -

... . . - - . .y
.. w.. .

....

3 w, , .
- ... , : . . - -w . _ .:.

r. :. r-- . 3 5- .

UP.!'Z : Urme is cor.sidered radicacti'.e up to 4 hours pcs:
c'Jec: ten. Wear gloves when handling urme.

BICCD: Wear glo'.es when drawing blood sa.ples until '. 5:urr

pcst m3ection

Cn ER: Ur me bags on the side of beds or stretchers w 'l-'

cent.nn radioactive urine. Wear gloves when d.:.stensing
of this urme. Urine collected up to 4 hours past
adn.inistrat. ton nust be stored 24 hours prior :: being

.

sent for analysis, j
|

.'*.\.
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'

Dia=csis of gastrointestinal bleed.ngpurpose:

PJOICPRAFMiTJTICAL b - Fed Blocd Cells
Jgmyr L p :

20 cCi (0.740 G2c)US M DasI:

.

1%II 1.1:1 CF
RADIGCE 6 hrs.
}(T1/ 2p) : 4-

_

NCt3PAT _ ," PFIFAR.CIGi:"

!.*GG2iG PKX~~IURE
POST ?>OICPHA?MC-
TIC;L ;d2C;IsrcATicN: up to 24 haurs

1 hour initially, then sequent.ially irages up to 24 tours.
5:'M TI.T: Each i: rage takes 1 hour.

FRECAUTIO S_: .

Crine is censidered radioactive up to_1 hour postUrns:
inject cn.

. BIcoD: . Wear gloves when taking blocd upto 4 hours.
~

Wear gloves handling fecal nacerial or when chr.ging-anIER: bandages upto 4 hrs, post injecticn.

,

D..
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FW.PCSE: To vistali::e the FIS

FADICW.AP.%T.'!" CAL
99.'Tc - Sulk.r Colloid-AGE:.'T USED:

USL7d, DCSE: 3 r:Ci (0.111 Gaq)

10-17 b . CF
FACIC.V" LEE- 6 hrs.(Tu2p) :

I

PAT 2.'T PRUAFATIOI: ICE

U"nGOG PRX'CGI
PCS-' F/.DiCPF.nFFXTJ- irage 30 .i /.:te post in3ection-

TICAL AOL'IS PATICN:

CJ TDE: 45 minutes
i

P",EC.'-d *!O!S : tas'

.

%

UFRE:

BILOD:

.

CDER:

.

31.
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FL'JGE : "b visualize a efccardial 1. fare:

g v r~.s.r. n.w.-u.,.,., n ._ ,.u _.4 .-
99~ ,c - Pfrcpncsenater

.

no .? .. SED:c_, .

20 N i (0,740 G3q)
LS'Jd. DCSE:

W12 'L ::, CT
.-

. ~, > a . i~ _ _ :.
.. ,

f u g*.-
g . <i .~_ ) .-

.

:C:E
:e.e. . . - e. r. re. . v . .ct. .

-

.
- ..

- v. - , e. s,c. - .o.a-

.n.s....
...- .:-- :r~.c. 3 - A hcurs o.cs; in'sectionw... .

-- ~
n ..~.=...=n..w...

.. m- s-

S'',N "T''E : I hour

PFIC.?-l."''Ct.*S :
.

ne is cr:nsidered radioactive up to _'4 hec.rs pest
Cr"3ection. Wear gloves when handling uri m' Lm~~c .~ '

in

Wear gloves when handling blood samples untz11 hourBIfCD:
post inj ect:.on.

CCE4:

19
.
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* ' sn;DY: GAL SCN;

FURPOSE: Dia nosis of soft tissue t',=crs -

-

Fw.nrCs... ..:. . C.L,- e .v. - .

Ga-67 - calliu:n cit. rateAcIrr CSED: ,

3 - 5 nci (0.111 - 0.185 GBq)csuu., cmg:

'

1%I m CF
a , ,Ict .-. . - .em s -r

C1/ 201: 78.1 hr.

c. .~% m.e. s. .v.e =. .:.n. m- m.u.
g-

. . m

D",CCE P E CEE
.- -

FCS . w,, r.e- r ,a,.c--

1.b to 3 days , st ir.jection.mTICAL A~'C';ISTFATICN:

SCRJ TDE: 1 hour per sessicn. May have 1 sessien per day up to 2 days

PPIr",U~~O S: NCt'E
.

4

._

URD E:

BIfCD:
,

OTFER:

n. ..
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_
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To vistalize and to detenire the rate of ::tnwent of cerebral spinal fi.:id
M.7_cosE:

,

d

F/CICPHAt,J9mT! CAL ,3 y*ndit::n - LTPA^^
.

AGCri USED:
,

0.5 :Ci (18.5 FSq)
estAL t m r:

ser Ilrr cP
FeDIC:'CE 67.2 hrscu2p) :

EEF;C.*D.T FFIFACA""Cti:

'J 9.0 0 0 F.6L?I ,

PE FADICF.W.'+'JCQ- L'p to 4 days Ecst intrathecal injectionTICAI, /Mi!S ?ATICN:

Fay hscone sessica per day 1:p to 4 days.I hour per session.
- saa TI.v:

BUEPFlrALC O;S:
.

URRE:

BIDOD:
| .;.
l

UnER:

|
[

f~
,.

I

1 .

?5.;
t-
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RADIATION SAFETY PR A CDURE PROFILE # B

STUDY: THALLIUM SCAN

To visualize the heart wall to detect areas which have decreased perfusienPURPOSE:
(Note: An infarct would have no activity).

RADIOPHARNACEUTICAL 201
TL (Thallium Chloride (TlCl)AGENT USED:

USUAL DOSE: 1.5 mC1 (55.5 MEq)-

HALFk.IFEOF
PADIONUCLIDE 73 hours
(T1/2p):

Patient may be given stress (treadmill) test first followed
PATIENT PREPARATION: by radiopharmaceutical conjection and a series of inages

Procedure takes approximately 1 1/2 hours.
by a gam::a caura.

IMAGING PROCEDURE
POST RADIOPHARMACEU-
TICAL ADMINISTRATIO_N_: To 6 hours

Two scans initially (1/2 hour each), then a delayed scan
SCAN TIME: (1/2 hour) 3 to 6 hours post adminis* ration(optional)

-

PRECAUTIONS:

'

NONE

URINE:

.

BLOOD:

OTHER:

36.
- - - - - - - - - - - - _ _ - _ . _
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FADIATICN SAFETY PM'RE P7CFIII-| 9 - .i..

J.-

SitW: CATED BLOOD POCL SCAN
.

.

PUFXSE: To visualize the blcod pool within. the heart

.

.

PADIOPHAR.T4RTTICAL
Technetiun Tagged Red Blood Cells

KE2R USED:
(Tc 9D BBC)

-

.

,

20 nci - M,11t dose (0.740 GBq)N DC6E:
.

.

HAIJ IlTE CF
'

FADICNUCLIDE
'

6 hours(Tl/2p):

.

PATIEC PPIPARATICN: .R2E
.

D'AGDG PEG.wuh Tb 3 hours, scan nay be performd in Nuclear Medicine or
'

POST PADICPHAR9CEU-
- TICAL ADMINISTRATION: on the Health Care Unit..i

I hour
SCAN TIME:

*
,

,

.

PFICAUTICNS:
.

;

Urine is considered radWdive tp to I hour postURDE- '

injection. - Wear gloves when handlitag unne.-

f Wear gloves when' obtaining-blcod sanples tp' to,

Birco:
!- 4- hours post injecticn.
| .;
l'

L
' OIEER: Wear gloves when chang 3.ng a bandage tp to 4 hours

post injection.
-t

;. - J7.
_ - . _ _ - . - - _. . . .
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.

PADZATZOt3 SAITN PPCCEDL'RE PPDFIf2 #10
,

STi.'.DY : BPAD4 SCM3

PURPOSQ: T0 treasure perfusion ard vasculature of brain.
To detect tutors, entracrarnal suppuration.

*

RADIOP M vACEUTICAL
Teiinetien 99* (7t-99*) DIPAACDtr USED:

20 nci - Adult cbse (0.740 GB;)
LEtAL DOSE:

HAIT LIFE CF_
FADICRX2.IDE

6 hours(Tl/2p) :

PATIDTP PREPARATIOJ: TOE
.

IMAGDC P N LPE
POST RADICPIRRMTG)-

-

% TICAL ADMINISIPATICN:
'Ib 3 hours post injection *

SCMJ TDE: To post study; Initial f1cw (h hour) followed by a delayed
rcan (h hour) at 3 hours post injection.

.

PRECALTOIS:
.

{ injection. Wear gloves in handling urne up to
2 hours post scan.

BICOD:

i

OTHER:

4
|
!

38.
..
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20
- FADIATION SNT PF *RE PPCPI1,E 8 11

,

STJ:N: Inn SCM

PL*RPOSE: To study perfusien of lungs and determine ahnorm111 ties stch as put cnary
*

enboli.

'Iechnetiu:n Macro Aggregated Albtznin (Tc-99" MAA)FADIOPHAFFXEJTICA1, .

-

g g,

UStAL COSE: 3 nCi - Idult dose (0.111 GBq)

.

HTdJ LIFE CF
RADICTJCLICE
(T1/2p): 6 hours

PATIETr PREPARATICN: No special preparation prior to procedure,

n %Grn P K CEDURE
PCST FADICPHAFMCJ- Patient is always injected in Nuclear Medicine. Apprcximately'

' TICAL ADMn11sTPA-'IcN: 2-3 minutes post injecticn, patient will have imagiry of
anterior and posterior chest. Sttrly r.akes approximately
30 r:dnutes to cocplete.

SCAN TIME: Usually a 2 radiopM-Mcal studies consisting of a
perfusion scan (h hour) and a ventilation scan (h hour)
(see pp #13)

PRICALTIO!S: IDE
.

UPINE:

BIDOD:

CUER:

s-

o

)

)

39.
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*

RACLCIQ1 SAFE 7/ XDURE PJOFIII.)12 _.

STLUl: KIDEY SCAN

.

.

'Ib :masure perfusicn of kid.neys"
PURPOSE:

RADIOPHAP. M CAL
M::hw. tium 99" (Te-993' - DIPA

,

AGD12 USD:

20 r:ci - Adult ese (0.740 @)UStAL Dose

.

IRIT LIFE G1
BADIOPP W 6 hours
(T1/2p) :

_

M
PATID1T PREPARATIOI:

IMAGDG PPOCEURE
POST RADIOPHARMACEU- 'Ib 3 hours post injection
TICAL ADMINISTRATIQ1:

45 minutes
SC7W TDE:
__

.

PRECAITTIOIS:
'

.

Unne-is considered radioactive g to __2 hours postURDE: Near gloves in handling urine w toinjectson..
8 hours post scan,

mmn:'

*

UM_:

.

g



. _ _ _ _ _
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22.
13

FADIATICN SArr:Y * '2:X;FI PirEILE .)
'

STLUt: vntrIIMIat-(v/0) scm

Tb detemine structure and * .:nc* don of lung mntilation.d MN_

'

PJOICPHAR C N C/1 133g
AG2R USED:

10 - 15 cci (0.370 - 0.555 Gaq)
USLRL DTE:

.

WJE LIFE OF
PADIap r mr 127 hr.
(Tl/2p) :

ICE
PATIDE PREPARATIOJ: ,

LEDG PPOQDCTRE
POST F/CICPEMJ- imnediately and up to 1 hour

(, TICAL ADMINISTRATICN:

3/4 to 1 hour
SCAN TDE:

?UE
_PPlrAUTIQJS:

URDE:
<

-

BI4OD:

I

onER:

dir

k-,

J
--
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33.

PADIATICN SAFL"I M'RE PIGILE # 14
'

SWJt: GALL B MS T R SCAN

'Ic deterrine the structure and function of the Biliary SystemPUIGCSE:

FADION.4EUTICAL
99% PIPIDAAGart USED:

1 I:Ci (0.037 GM)ustRL DOSE:

.

HALF LITE T
RADIQJUCLIDE 6 hours(Tl/2p):

rene or stinulation of gall bladder ertptying
PATII27T PREPARATIW: 4

DGGDG PPOCEIEEE
POST RADICPHAR9CEU-

b TICAL ADMINISTRATICN:
up to 6 hours,

1 hour to 2-3 hours of sequential-images
SCAN M :

.

.

PRIrAIJrIWS: tcE
,

URINE:

BIIDD:

CITER:

. j.. .

|

12.
. _ _ - _________- _ ____________ - -____- - -_____-_-_ __-___ _______ __-____-_____-______-_____________-
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24*
-RADIATION SAIT n CCCL'RE PICF'III #1

._

SM: - "MlICID SCM - --

,

-

. . _ .h" .'Ib detemine the structure and function of _ the thyroid gland.~
.

..

-PURPCSEt,
;

. ,

RADIOPHAFSCILTICA1. 99 % pertechnetate-
R:Ca USED: .

10 aci (370 FBq)
USUM. DCSE:
.

IRIP LIFE CF
-

,

4
.

RADIQ U~TT M 6 hours1T1/2p)_:

ME
PATIDE PREPARATIO1:

,

.

Im Gr 5 Pid.2 LURE
- _

*

-- PCET RADIOPIRM@CEU- Image ' 30 rninutes post injecticn
-

J TIC;4 ADMH11STFATION: .

.

"

SCAN TIME: - 45 miststes
.

:

PRE'ALTICNS: .
.

>
.

Y

Urine radioactive'tp to 2.4 hours. . Hear' glovesURDE:
when hW14rg urine.

BIfCD:

OnER:

.

.

-

43.
. . , . . .. ..__ _ - .. . - . .-
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MCL'CION Siv ..! C G I P.TII Z t 16
-

57 5/: T!C'.2AR SC7Ji

.

k WPM: Perfusion of testicular region

PADICNMJiICAL
AGOTT USED: 9 [Tc W netatah

051AL DOSE: 10 nci ( 370 NBq)

mII t.trE T
PADIO,7 r7.Tne 6 Murs
(T1/2p):

PA C .T PREPARATIgi: !KIE

DRGEG PFOCEDURE
POST PADIOPHARvATJ-

h TICAL ADMD41STRATION: Inage 30 minute p st injectica

SCAN TnE: 45 minutes

.

PPH R7TIOG:
.

URDE: Urine r*Aimetiw up to24 hours. War gloves
% ten hardling urine.

BILOD:

CIEER:

W

.

'4.
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FADIATION SAFTTY CFI PFCEIII i 17
.-

STM: 'F.IFOID SCAN
.

"b deter.ine struer.:re and function of the th: tid gland. |&
PURPOSE:

|

FIDICWm1C|L 123
AGE 2R USED: I - Scdiun icxiide

.

IEtF4 DCSE: 0.2 nCi (7.40 MBq)

.

.

FAI? LIFE CF
FADIC2.1r-- g

17 hours(T1/2pt:

FATIC E FFIFARATICli: IDE

D7CDU ??OCEDURE
FGT RADICP N U C J-
TICAL ADMDJISTRATICH: At 30 rinutes.

1 hourSCAN TIME:

IDEPRIrALEICNS:
.

URDE:

mmn:

1.

I

i
j

'
M:

t

l

l-

'5..
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FML'C;;M & s.i ICCRI PTOTIII # 19 |*

_

sn;:n: CEEP VEni THIO'BOSIS o

*
.

-

)i +

To detemine presence of clots post operati,ely' puppost: :

.

't

FADICPWaMJTICAL 125 ,

I-Fibri:o; penggcm,
4

.

UStAL DOSE: 0.1 nci (3.7 MBq)
.

.

}RLF LIFE &
RADIORCLILE 60 days
(Tl/2p):

,

PATIE7T FPIrARATIO1:
KI to block t.6Tfroid EGI Pha acy Fcculation) ~

*

I.mGUE PPOCEDURE .

POST FADICPHARWCEU- .

g
TICAL /amilSTRATICN: up to 2 weeks post injecticn

(_.

If patient remains in bed then each hand held surwySCAN THE: will take 15 minutes. If a scan with a ganma camera
is indicated, it will take 1 hour. .

. .

|' PBICd7FIOiS: !KIE -

. -

|
L

|-
I'

URDE:

+
t
L

i

BLOOD:

1
; OrlER:
l

i( -

..

.c ,

.

. , . _ .. -- , ., , , - . . -
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RA01;C:'N SA.5T 3 CC CPI PFW21I 8J,

~

S'IL*N: G.I. MM

To diagnose gastrointestinal bleeding and/cr kinetic studiesd
itTu'WE':

Indiun 111 (In-lll) Red Blood CellsPADICPHAPJaM J:' CAL
Im li USED:

0.5 cci (18.5 2E4)UStM, DOSE:
.

HAIE LIFE OF 67.2 h0ursPADI 0;t.C.lOE
iTl/;p):

totePAT 2.T PPIPAPJCICti:

I.%GDK; PPCCEDCPE
POST FADICPHARv/CJ-
TICAL AO:C'ISTFJCICN: Up to 72 hours post administration-

30 min - 1 hourS~.AN TIME:

PR. .AL*rIQJS:
.

T

URDE:

BIfCD:

OMER: Slight fecal contrdnation by G.I. blotxi.
hiear glow.s.

s

57.
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,9.
C.'PI P.c3 ;r , 20

+r
FJCIJCICt1 51JT~l*

S E Y: CCL".JJ172rP. 5"?.rY (MEEI) _ _ ,

d

[UPJGE: To diagn:ce ocular t.trcrs

PJDICnt1&y;GJrIC1L
P-32 S:xiiun ItosphateJC# USID:

tm7L CGE: 0.5 trci (18.5 Faq)

-

wLr tart. cr
FJOICIU"'rE 350 hrs (14.5 days)
(T U2p>_:

IDEPATEC PPIPAP/CICt1:

Lv;4DC PICCIIXJPI
IMP FADICPl%FM/CEU- 0:ular area is counted with a specially designed counti.;-

' TIC /4 /am ISIF1cIcus
instnrent.-

N M8 15 - 30 minutes

.

glows when hardling urine and/or feces.PR T AIJTICr?S:

Ibilcuing intravenous adntinistration, 5-10% of P-32 istan:E: e.xcreted in the ur2ne dunng the first 24 hours, ard
about 20% within one week. A minimal arount is found
in the feces.
Iblioving oral adninistration,15-20% of P-32 isMD:
excreted in urine aid feces danng the first 4-6 days.
Se fecal activity reprasents primarily unabsorted
matanal.

%

.

._m
-
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*
.

I

FACIX"!ON Simt M *FI F;C TI I I .s 21 30' (
'

m B02 .TMG4 SC7dl !

|I
'PL*FKCE: 70 diagnosis 1:cne rarrcW pat?clcyf

!

.

F/CICIYJJ.T e rICAL
AG2tr 1:sms In-111 Inditn Chloride~

:

(EtAL tC_SE: 3 nci (0.111 y) 4

*

$
9

YALT 11TE Cr
FADIO.T.lDE 67.2 ta rs.IT1/;ps:

.

PATIEtt FFIFAPr:31s 10 2

.,.

DAGI t PIOCLTRE
iDir FADIOPHARv>GJ- 24-72 hotrrs post L%1nistrationh TIC 14 ADMINISTFMION:

4

30 trinutes to I hcurSCAN TDE:

.

ICEPPIrAUTIQ15:
.

(
l

BIfCD

,

CIHER:

,

$$,

|.. ~ ' -- --- . . - - , _ _ . . . . . _ _ . . . _ ,,
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31.

FAD 1/CION S/IC:*/ I::DL7I PFOTI:2 's 22
*

S?cY: "10/POID SCAN
-

TUFJ'CSE: To deterr.ine thfroid fun :.icn

-

F/CICTY!AFMmTICAL
Kcc/r USQ: I-131 - Sodiun Iodide
-

* Inss thw 1 nci (37 @)(StAL DCSE:
t

IRIE LITE CF
FADICr!LC.1DE 8.08 days(TV2p):

.

Medications kttich effect thfroid netabolim rnay te prescrued
PATmi PPIPAPATICt2: prior to the sttdy.

IYAGDG PFCCEDi.:PE
IET~PADIOMiAW/CEU-
TICAL /@HNISTPATICN

24 hcrars post ad:rdnistration

1 h2urSCAN TDE:

.

PP.DCAITTICNS,:
.

S1.ight urine contamination up to 24 hours post a&dn-|
tmns: istration. Wear gloves.

|

BIDOD:

g
:

i

f

57.
- - .-.
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I.

|
APPC DIX D i

:
4

i

}ysSAcresrrr$ G2;EPAL HCGPITAL j

RADICFtWW421TICAL PNUE
!

:

!;AME: T SCAN:
PATII2TT NNE: i

TIME' T E MINISTRATIO4 |
'

(MIT TAMER: ,

t

;

e ,

!c PpJr.ALTIQE ! NARY
:

UPJ2E PRICALTIQIS ITR HCUPS
t

If patient has ibirf CatheterN.B. Wear gloves when Nmdling urine.
or Ostcm/ Drainage Bag cb not reasure ur2ne until precautions '

are discontinued. In the event of any urinar/ spill, notify
*

Radiation Safety Officer imrediately.

BLOOD PRICAU FOR HOURS

N.B. If blood sar:ple must be drawn before precatdiens are discontinued,
*

wear gloves when handl.ing blocd.
,

STOOL PPJ:CAUTIO4S FVR 100RS
*

.

N.B. Near glows when handling stools.-- t

I

.

'

:

.i
'

AWPM, CW
THE ADCVE PPECAUTIO4(S) WIIL BE DISCCtEI:UED AT tmIE .

,

cateTrs

.

"

contact Padiation Safety Officer
If any questions regarding above precautions
at extension 8328 (Page Operator i3264) or Nuclear Medicine at extension 8350.tore:

.

>

5

31.- ,--
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,

.

APPD DIX E

MAT E'AIG PATIDTP

S10CI.O 10KM ADJUT A - .

M.CIIRI MEDICD:E DEPARM2TT

.

(Ibferences %e American Cbliege of Padiology
'

5:,

- - ----- -______ __________ __ __ _
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M2ccE "o FACIAR MIDICDE

You wre referred to a nuclear redicine facility because your doctor, in order
( to diagnose your rnedical prtbles, desires information which is cost easily acquired

i

by using radioactiw cutpomds, smetines called " isotopes." The physician de sees
you his had special trainity in ntclear redicira, is a graduate of a medical colleoe,
and has empleted senral years of intensive postgraduate training to qualify as an

The nuclear esiicira specialist has extensive technical kncw-emert in diagnosis. ,

ledge of tM machinary artployed, as wen as the chemistry of the radioactive crxtpomds
'

and the knowledt;e of the machinery sployed, as wen as the chemistry of the rmM= timThe specialistcmpounis and the knowledge of nuclear physics and radiation safety.
intezprets the results of the examinaticn and assists your doctor in diagnosing your
probicrn.

11E tDNAR MIDICDE TDCICCIIX7IST

Assisting the nuclear reiicine physician is a highly trained technologist.
It is the technologist who will position you and operate the'equipcent during your
exxnination. This person is a eccpetent technologist with special training and
c@erience in nuclear redicira technology.

SCRJS AfD X-PAYS API DurudNT

Diagnostic x-ray procedures such as the chest film involve passirg radiaticnThese x-rays recordthrough your bcxty frtm an external source, the x-ray tube.
an imaae of your anatany cn a fihn, caned a radiograph, which is then examined

But in nuclear redicira, tiny arrounts of substanms which giveby a radiologist.
off radiation are intztxiuoed into your bcxty - usually by injecticn into a vein,'
and special machinery detects the radiation and translatas it into spots of licht
that expose the filtn. The developed film, called a scan or scintigram, is then
examirad by tk nuclear redicira physician. .

.

SCA?S GIW VAIEABII DMMATICN t

The radioactim empounds used in makirs scans circulate thoughovt your body
During the hourney, the ocmpoundsto ticse areas in which your doctor is interested.

are altered by or attached to certain tissues by the bcdy's emplax physiolcgic ard
.homical rnechanisms. By observing hcw and where the radioactive corpounds oo, the
ntelear nedicare physician is able to gain unique and valuable information about
charges in your bcdy's biological processes as wen as alteraticns in anatomy.
Although scans and radiographs are di.ffarent they amplement each other, since
radiographs primarily locate areas of altered anatomy and scant primarily icoate
areas of altered function.

' ,

SCA!cERS Ato CREPAS

There are two principal types of instrirents Mtich produce images for the rn-Mr
One type, the " scanner," moves back and forth in straight lines,redicira physician.

rccording images of the mutted radiation as it ames across the part of your bcdy inThe other useful instrurrent is much larger than thewhich your doctor is interested.
scanner and is able to record the radiaticn enitted frun selected areas of your body

This device is called a " camera." Either a " scanner" or a "canera"wtrhout ruring.
or both, nny be used to perfom your nucicar redicine examination.

.

,

n,
, ,.-.-..,_,-..~~,.-.,__.,_..m.- _;
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RODDG 'nT SCTM
_

%e nuclear physician uses a wide variety of radioactiw capotnds which travelW e doctor
to different parts of your body because of their specific properties.
can investigate the brain, the 11wr, the thyroid gland, the lung, the bones, ard| men the radioactivity has concentrated in the region '

any other body systans.of interest, it will be recorded by the camra or scamar as dots on the film.
Begions of high activity will haw nore dots, whils regions of low activity have

ma nuclear physician is traired to recognize abnormal patterns inYou should
distributim of dots, and this process is canod " reading the scan." nap" of the body
fewer dots.

%Ler that the pattern of dots is really a special type of a
area "seen" by the scanner or carnera. ,

Nd DOMPII: TIE BRAIN SCN{ '

(he of the nest frequently perferned nuclear medicine examinations is a stut/After inject.icn
This may be done either with the camera or the scanner.

of a radioactive cmpourd into a win, perhaps while seated with your head next to traof the brain.
;

camera to identify the blood supply to your brain, thezu is a period of waiting formen in successicn, the front, back, each

the conpound to circulate in the brain.sich, and scrnet.ines the tcp of your head win be imaged by the camera or scanner. Changes in local brain physioicny may lead
24 ,

- ,

scan reveals information about the brain.
to an area of increased radioactivity, recognized by the nuclear physician by itsSewral difforent types of brain abnerrn11 Lies can be identified
pattern of dots. '

by specific det patterns.

BICCD AND L"ADE TESTS .

Certain tests
tbt an examinations in nuclear nodicine involw emoting filsu.

are perforned by givirq you either pins or an injectim, and later obtainina a blood,Se arnount of radicr
urire, or secci sanple in which the radiation can be counted. While scans
activity in the sartple reflects certain aspects of your body's physiolocy.
are usually nude the same day you receive the radioactiw conpotrd, blood, urine and'
stool test nay require that you return to the nuclear medicine departrent on anothar: You
day to canplete your exam or that your bring sanples of urine or stool with you.|

must always taka any prescribed pins in the correct way, and get ecmplete urine or
stool collections if requestad, otherwise the results of the test may be incorrect.

|
WimT ABat7r RADIATICrn_

|
2e ntclear nulicine physician and tactinologist are trained in radiation safetypiirw-tin

procedures and employ.various mans to minimize your egosure to radiation.
capounds are kept separate from patient areas, and lead barriers are anployed toThe amount of radiation used in nuclear medicine<

'
'

shield you frun radiation sources. examinations is small, and the doses for patients are selected to provide minicalIndeed,'the amount of

exposure while still allcwirg for an adequate examination. radiation you will receiw is less than that received in may x-ray examinations.|
t

|

CHIIDREN S'IUDIIS

Nuclear nedical exams also may be used for the diagnosis of childhood di
,

wince the radiation dose is so aman. me ability of the rarHrw-tiw substances to
investigate bcdy physiology may provide very helpful infomation to the pediatrician."

'

In cost cases, the examinations are single to perform, only requiring that the childh cedures,

Imain stin for a few minutes at a tire, and nest children tolerate t e pro! 54.
!

,- - - - - - - - -_ - ,. - -. .. . - . -
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Tn't mo CCSTs

tbclear miteine examirations take longer to cmplate than routire x-ray examiraticns.
( Trcrn tM tr.:ne you reccim the in]ection until the tire your test is empleted, an hour

Dtn to tM length of tire the carera or scanner is used for eacnor core nay elapse.
pataent, as won as the cmplexity and expense of the equiprrent and the cost of radio-
active ctrpounds, ntclear noiicire procedures are scmMut nore costly than routineAs in other areas of nadical care, you my be billed as part of a hospital
x-ray erams. The physician will answer anybill, or by the nuclear codicine physician directly.
questions about the exmtination aM the costs.

AT YCrJR SERVICE

After your visit to Ntclear tbdicire, your scans or ther studies will be interpretedYour scans
by the nuclear nedicine physician, who will tell your doctor the results.
will be retaired as part of pur Ferranent filed in the !?xicar fedicine departrent.
In this way, the scans win be readily available to your doctor and the nuclear WW1
physician for future referral, or if you srould return for further examinaticns.

SPECIAL CUSTICtJS_

Shculd a pregnant wcran ten the ntclear physician about her pregnancy?Q.

This is wry inportant, since the radioactive cupound may be carned
Even thotch the amounts ofYes.A.

to the baby throuch the nother's circulaticn.
radiation are scull, we do not wish to deliver any unnecessary radiation to

Please infom the nuclear physician if you are preonant or
your unborn baby. Apprcpriate action vin be taken to einiethink you might M pregnant.
your unborn baby's exposure.

What are sme other uses of radicactim conpourris in nedicine?
Q.

Radicactive iodine is used at tires in trescrent of the owractive thyrcid
gland, and nere powerful radioactive sources, such as *1t, have been usedA.

Special radicactive drugs can be used as ato treat diseases lika cancer.tracer to indirectly reasure the concentration of drugs in your body, or
the cancentrations o certain horrones.<

| @
|

Are radioisotopes useful in research?
|

Q.

Because the very small amount of radioactim chemical ccarpound needed
for inwstigation of physiolcgical mechanisms &es not disturb the usual

oYes.A.

function, research in aninals and patients can be carried out in an attecpt!

to identify abnorral nutabolism, detect tmors, aM trace the pathway of
certain drugs and chemicals in the body.

Are any new nuclear medicira examinaticns beirq developed?O.

The dewlcycent of new radioactive ccrpounds, as well as the desiening
of new trachinery for inuging radioactivity is occurring all over the world.Yes.A.

We result of this dewlopment will be both an irprovement in present nmiear
redicire exanunations and identification of new, useful examinations.

_

33.
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DOROTHY J. ROOT

Type of Training Where Trained Duration On the Forral
Job Course

Principles and Ohio State 1 Yr Yes No
practices of UCSF 5 Yrs No
radiation Princeton 1 Yr No
protection Purduo 3 Yrs Yes

.

Measurement and
monitoring of
radioactivity

calculations basic to
use and moacurament
of radicactivity

Biological effects
of radiation

Exnerience with Radionuclides

Maximum Type
Icotope Amount Where experience was gained Duration of use

125 I 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 5 Yrs Enzym
Assay

3H 1 mci UCSF, Purdue 5 Yrs Enzym
Assay i

35 S 100 uCi Purdue 1 Yr Cell
label
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JOYCE RAPPAPORT

Type of Training Where Trained Duration on the Termal '

Job CO rse

Principles and Harvard Univ. 7 Weeks No Yes
practices of Study Program in
radiation the Safe Use of
protection Radioisotopes in Research

.

Measurement and
monitoring of
radioactivity

Calculations basic to
use and measurement
of radioactivity

Biological effects
of radiation

Excerience 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 Same

Present

.

|

li
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3 - - u __ . 2 n t o n - -

Where Trained Duration On the T:rral

Job :ur:e
~''*: ! "rtinina

Yes
Harvard Un:V Health 3 Weeks YosPrinciples and Servicespractices of

radiation
prc::::: n

4

Univ, of : tace 4 Yrs Yes
": 2; .ro:.ent on:

' leu laa anc les
- ** r-- ~:

.

iarcard .:, .e :. . t h 2 Weeks
4 Yrs 'le s Yes- - . .

-

. 3 cst:n 31 cnen:.:.;

Institut:

Same Yes Yes

: : - : 'u ':: c :. : .c Sace*-

. :- ~ ~ 2 :u :omm:-

.
. . _ _ . ...-,. ...

..

Yes
.;;;;_ ffs :: H a rv a rd '.'n i / , iaalth 3 Weeks

.___

. . - . .a .4 , _ . .
__.. . - - . . .

ai*h Padionuclidesrgrn - i c - :
Type

Duration of use*!a ,< i n um Where experience was gained;. noun:::::::

_: 100 .C i University of Otago, Dundein 3 yrs Tracer

New !ealan:

30 10: : n d i a n a U n :.'/ . .ichool of Med.
4 yrs Tra:er

Indianaco is, !N.

Boston Biomedical Research 3 yrs Tracer
14 ; 100 001

Institute, Soston, Ma.

1977 to Tracer
50 nCi Mass Eye and Ear Infirmary Present14 C.

1977 to En yne
50 nCi Mass Eye and Ear Infirmary Present Assay

32 7
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PETER WELLS !,

where Trained Duration on the 7creat

Type of Training Job :urse ,

,

-Principles and Wayne State Univ. 1980-84 Yes ,

Harvard University 1985-87 Yes Yes
prhetices of
radiation
protection i

,

Same Yes
Measurement and Same

Same Yes 'J e s

monitoring of Same

radioactivity

Same Yes
calculations basic to Same

same Yes les

use and measurement Same
Of radioactivity

Same Yes
Biological effects Same

Same Yes Yes
of radiation Same

Exrsorience with Radionuclides
.

Type
Maximum Duration f useWhere experience was gained

Isotope Amount

Michigan Cancer _ Foundation 3 yrs Aut: rad-
icgr:phy3H 5 mci

Detroit, Michigan

El Cr 5 mci Harvard University 3 yrs Chr::1um
Re'.csseMass Eye & Ear Infirmary Assay

j

3H 5 mci Harvard - University -3 yrs. Cel'. Pro-
_licrationMass Eye &--Ear Infirmary Assay- ,

125 I 5 uci- Harvard University 3. yrs RIA

Mass Eye & Ear Infirmary

|

|-

.- - _. . . . _ _ - - . . , _.___.,-. _ , -,__.- - . - _ m _ ., , . , _ . - _ - , , , ,
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JOHt! ~ . C U I?! M I

Typo cf Training Whero Trained Duration On the Formal
Job Course

.

Principles and Harvard University Fall Semes- Yes

practicos of Environmental Health ter 1979
radiation (, safety-University
protection Health Services

.

Moacuromont' and Same Same Yes

moniter ng of
r3 0 i: 3 0 1V10'/ ,

Onl u.at; ns 'asic to Same Same Yesc
2:a and measurement
Of 720ic?CtiV1ty

Bici;gical effects Same Same Yes

of radiaticn
__

Experier.ce with Mdionuclides

Max: mum Type
Isotope Amount Where experience was gained Duration of use

3H 2 mci MEEI 5 yrs Light
Microscope
Autoradio-
graphy

35 S 2 mci MEEI 5 yrs =Same-
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TERRT MCGEE ,

Type of Training Where Trained Duration On the Tor =al
Job Course

Principios and MGH 6 Weeks Yes Basic
practices of radiation
radiation
protection

Mons'urement and MGli & On Job Samo Yes Protection
monitoring of for IAb and .

radioactivity Hospital
personnel

Calculations basic to MGil Samo MGH Course
use and measurement
of radioactivity

Biological effects MGH Same MGH Course
of radiation

Experience with Radionuclides

Maximum Type-
Isotopo Amount Where experience was gained Duration of use

S-35 120 mci HEEI - On the Job 8/87 Research
to Present Labs

P-32 1 mci HEEI - On the Job Same Same

.

- , - - + . - - , _
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STANLEY Sci!EIH

Type of Training Whoro Trained Duration On the Formal
Job Course

Principios and HIH 7 Yrs Radiation
practices of Safety
radiation protection for

authorized
.

Monsurement and NIH 7 Yrs users (8
monitoring ,of day, 55 hr

radioactivity course)-

Calculations basic to NIH 7 Yrs ,

uso and moanurement
of radioactivity

'

Biological offects N I 11 7 Yrs
of radiation

Experience with Radionuclides

Maximum Type
Isotope Amount Where experience was gained Duration of use

3 11 50 mci N I il 6 yrs Autorad
MEEI 3 yrs Chemistry

14 C 2 mci N I 11 Same Same
MEEI Same

125 I N I 11 1 yr' Chemistry-

133 Ba 1 mci NIH 1 mo Autorad
Chemistry

.
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MARK LATINA

Type of Training Where Trained Duration On the Formal
Job Course

'

Principles and Harvard Medical 3 Session
practices of School course course
radiation protection

Measurement and Same Same
monitoring.of
radioactivity

.

calculations basic to Same same
-use and measurement
of radioactivity

Biological effects Same- Same
of radiation

Exoerience with Radionuclides

Maximum Type
Isotope Amount Where experience was gained Duration of use

.

i

i

|. .

. , . . , . . _ _ . . _ _ - _ . -. .
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VALERIE WHITE

Type of Training Where Trained Duration on the Formal
Job Course-

- Principles and MGH 8 Weeks Yes !

tpractices of
radiation protection-.i

Measurement and Same 8'. Weeks- Yes-
monitoring.of
radioactivity

Calculations basic to Same 8 Weeks Yes
use and measurement
of radioactivity

!

Biological effects Same -8 Weeks- Yes -.

of radiation
,.

Exoerience with Radionuclides

Maximum _

.
Type-

Isotope Amount. Where experience was. gained- Duration- of use

4 Mos 'Experi-250 mci- Mass Eye and Ear Infirmary- - .35 S -

mental- .r

Nonanimal-
Nonhuman ,

.
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lSUSAN SCIIMIDT

Type of Training Whero Trained Duration On the Formal
Job Course

Principles and Audited Course at 10 Weeks Yes Yes
practicos of University of B.C.,
radiation protection Vancouver, D.C.

Measurement and Same 10 Wooks Yes Yes ,

monitoring of
radioactivity

Calculations basic to Undergraduate studies 4 Months Yes Yes
use and measurement California State Univ.
of radioactivity

Biological offects M.S.C. in Biology 4 Months Yes Yes
of radiation Graduate Studies

Exoerience with Radionuclides

Maximum Type
Isotope Amount Where experience was gained Duration of use

'

P-32 10 mci University of British Columbia 1 yr. Metabolic
Studies

Tritium 1 mci UCLA California 4 yrs Enzyme
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 LO.1 mci Mass Eye & Ear Infirmary 8 yrs

K-42 LO.1 mci Mass Eye & Ear Infirmary 8 yrs

S-35 1 mci Mass Eye & Ear Infirmary 8 yrs
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