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Nuclear Regulatory Commission
license Fee Management Hranch
Washington, D.C. 20555

Atin: Mr. Allen S. Cabell

Dear Mr, Cabell:

Kith reference Lo your letter of February s, 1%+% rey rding infnrratin,
as to how or in vhat capacity the Boston Citv lwpital and the Roston V.A,
Mudical Center ave formally affilinced with the Nvston Infwasity Mediea)
Conter, we enclase vopies of o Merorandum | Asr o istsldatton) bets
the Boston nivervit: Selon) of Modicdne, a comntid i orerher, with the
Pudversity Wosploal, of the b stom Ondverei s Modioad comer, and the tw
Institutions for wiiich wi wish tu provide the service 0 rooedving radinsy v
warte at a nemin) charpe by the Animal Sciconce Conter 1o comer @ prnsos

You may note that in poarocrepa 2 of the menoramder o Tormam VoA, Medio !
Center will ¢ woperate with th Yestom University Seno 1 of Modieine in tlu
condurs oF sppreeriate pcorars ol vifanecat ion, train vl resenr di.

Towink vt Fast' N ! fosyi fov thia wiattor,
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sl of the ded vy F(.

of the added (i ' p) it dve methodd o1 diaposal cans {

bois Institutfon (BVAMO) {4+ un al filiated "dv.m: cm:tl;:g‘;c:gh?ﬂrr;o:::.l
ol Boston Univeristy $40hugl of Medictne (BI'SM), an intepral part nf‘lt!‘lc ’
the MTIC Broad Modical License suthorfzed une of radionucliides in hua.-ns.md
Lmhaull for rescarch,  WAMC {8 glso aftilJated with Tufte University Medlic.l
School (TMME), 1o twn nedical sehnols share in the responsibilities for
stulfing, resjocit 19 tindag, and medical school tducation in BLAMC,

Initluled 4y Divcembor, 1974 intl,w.u'.' “.p!n-
inch mater jal to Muilord, War ‘C\. and in view

‘ 'l..ml]rl Mgt vy vimducteod In gevieral disciylines and adminfstrative
'H-DLIII"Q I W8 o e o Lsth i the mudlenl schonls, For vearple, the-e
A IRTRN R 5 (77 [TT Uy calahip bor medie ) students oy

o ot b
I b Muwdfonl st v, Thee l'hll'[. N Lran"h-.llvhlr Sﬂ'\rlrr. :;’L:L.'hl:!;lr;l
nhctmlly beo: Head, Nuclear Movicine Seivice, Imiversity Hun-.‘lui (BU) and
Chufraan of (he Fadivisutupe Cumeittees at BVAMC and BN, In this dual role
he requested by lettor of K wember 15, 1979, the services of the Animal Care -
Unlt at BMC 1o vinpese of (he rodloactive Jduy carcusscs, each containing
a!':armuntely 30 microcurivs an teto in doys weigilog dpproximately 60 pounds
Tils was approve) by the GiMe radiofsotope Comrittec, ar noted in their nlnuu:t 2

r 2127k

! Decamber 3, 1979,

“The radionuclides in awstion wer2 adoinistercd Inte the left heart 1.1,17‘17
charbers of the doge In vardous quantities, singly, or more usuvally, in dif- ¢
furent combinations, in the foerm of elcrospheres to study coromary circulation Soum /21'?
under different exporimental conditions, The hearts were subsequently removed . .wo;d‘/‘
and the tissues andyeed,  The dops were stored In o freezcr for subsequent ‘
diroral, Fros tive o sever percent of the Injectd mlcrospheres were re-
tadned I the beart: the dobscguont dosipe dala were correotad for thls., T
specifleations for the Intepr fiy of the microspheres indicatod that no excro-
tiun ur secretion wold occur, Due to the site of injection, the microspheres
would b wniformly dis_ributed throughout the circulatory system, rather than,
fer exanple, becume trapped In the lungs or other body sites, The shipmentna
ul microspheres v ru recefved at four month intervale; the doscs were adjusted
t pive a constant uumber ol microspheres, nol a constant radionuclide dosc
with correction for 1 dtoactive decay, Consequently, in ascending order of
pomna ray encrplos, holividual dogs in o sample of 64 doss studied from 4/)/62
to 2/16/84, reccived irum Jess than gw. to 28 microcuries of 141Certum, from
less than ane to 40 afir woarics of 193Kuthentur, from less than one te 22
mlerocuries of ‘-"SM.'Isluw, awd fvem 2,5 to 24 mlorocuries of ‘bscmdluﬂ. From
thewe Tlgures 1L might seom possible that individual dogs with minfmua or max-

irua amcunts of ool radionuclide might recelve from 5 to 104 microcuries
in all, but sctuvally the maximum amcunt in microcuries of various comhina-
time vas 60 ot the time of the Joce and Lhe average 25. The dose varia-
tions of each radionuclide are ndicated in tle sccompanying Tadble and
Craph, indicuting the fald-olf in microcurie domes In the interval between
cach shipment. The dogs wire thai left tn the freezer unti) four or five
securulated, with radioactive decay in storapge during the period before
fransfer to BUMC. *With the hierarchy of gamma-ray energies from the radio-
nuclides employed, the exteyngl tadistion cxposure per radionuclide per dog
car be estimoted from Guidelines to Bxternul Kadiation Exposure (sttached).
Coamna radiation levels of vie unshielded radimuclides would result dn the
following eatimated exposures, expiessed at mrom/he/wi ot one foot, without
worrection for pamma-rav attencation In holy tissues: Weloerom - 0.35;

‘l'ulllaiiuh -2 W "J?ilublum - &, % mml h"‘;t‘.‘lﬂdhlﬂ = L9, The maximm cox-
posures reredved fooe e Intin tduol radionud Yides tn the descs piven at the
ture of Injectio, rm-n-u(d as mofhr, gz.uld be estimatcd am 1elCertum 0.010;
B Rithentum 0.060; 7 Kiviiom 0,1; and “O% o tum 0.26, for a total of 0,52
wifhe with the moasfmom pessthle dowe ol all radfonue Hdes, However, as har
bven fadicated abin o, this combinat fon wae never used in the individual dogs
vt the study sample
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Attn: Mr, Allen S. Cabell
Pour Mr. Gibell:
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-on, and in view

tLenter (BUMC) was « tu.,_ fnirdutwd in Dugcﬂhcl.-l?ﬁl !-‘

s lon uf the delive-v ofhciih muterjal te Hutord, Was

of the ailded o s a termative mothods of dlsposael (ann i) ;

o bos Instdtution (SVAME) Lo an af fiifated "dc-ui; cum;:iéiﬁ‘geic‘lﬂn:t;o:g':;'
gf Hoston Untveristy Loyl of Medicine (BUsM), an integral part of BUMC i
Fhe MG Broad 'dlval Livense authorized use of radlonuclides in hmmn.nn.!

-iul.:.mls for rescirih. WVAMC is also aftiliated with Tufts Unfversity Medic.!

Stkoal (TIME), the ten nedical schools share in the responsibilities for

sulling, resloent tinbag, and medical echou) education in BUAMC.

T L

Faltadlel o ooran coducted 10 several disciplines and admintstrative
g; PETARS 0 e A g ey o Dath ut the mudleal schonls, Fur viaaple, thu-e
o €eend vl Ll shidp for meddd ol students | rom borh sehools on
Civey Muddeal g vl

' e el Naclea" Medicine Servlce, BVAMC, has wit{l
l'n enitly buon Hoead, Svelear Maddcine Scivice, Imiversity Husp ital (EU) and
F.L.:Iu.-.:u of the Radicisutoupe Jumrittees at BVAMC and l!‘."h:. In this dual rele
" Tequeted be 37" 00 hovaber 25, 1979, the services %f the Aninal Care '
Sl at BMC (o dispese of the radfeactlve doy carcasscs, cach containing

:!»f.ruxhuely 30 microcurivs in toto in dops weigniog approximately 60 pounds,
ey i; -i-l!bl::v:m'cn.' by the BIMC Kadfofsotope Comeittec, as noted in their minutes
. ccunber 3, 9707,

The radionuclides in gustion werz administerud Into t 2 left heast
chirmers of the doos in vaciens quantities, singly, or more usually, in Jdi'-
forent combinat lowmis, in (v form of picrespheres to study cotonary circular lon
waer differe t ¢ imeital comditions. The hearts were subsequently removed
(ol the tissues onil, o, e dops were stored dn oo freercr for subsequent

{ PV, Prea Lan e medip perient o el fectd@oml crospheres swere ro-

| -.-.:nl G the Learrs tha st quent desape dala Were corres tod for thlis, Tue
wpeedf b atdoms for the dntos fry of the microapheres indicatod that no excr =
thun vr secretion wo bl oceur. Due to the site of injeciion, the mlcrospheres
win'd b undformly discrilbuted throughout the circulatory system, rather than,
for exanple, becone trapped In the Jurgs or other body sites, The shipments
ot wicrespheres «ore received ut four month intervals; the doscs were ad justed
(4w @ eonstant wasber of mierospheres, not a constant rallenuclide dose
with vorreetion fo Mosctive desav, Consequently, in auconding order of
poatan pay encrglod, beltvidial dogs in a samnle ol o4 s atugihi from 4/)/82
to 2746784, reed'ved irom less than one to 28 afcrocurive of 14l Certun, trom
less than one te 90 afir owariee of 103, thenfur, from less than one te 22
mhvroenrdes of M uhbin, ad Frem 2,9 te 24 mlorocuries of bbgoqndtum,  From
these Tlgures it mlphl s potsllile that st ividual dogs with mindnmua or max-

frua amounts of ool radimuciide might recelve from 5 to 104 microcuries
in all, but acrvally the maximum amount Ih microcuries of various comhina-
time was 60 ot the time of tle Joce and the averape 25, The dose varia-
tiona of each rad.onuelide are indicated In tle sccompanying Table and
Craph, tndicating the [aVld-oif 4n microcurle drses in the interval between
vorh sidpment, The gogs wore than left tn the freezer until four or five
avvumulzted, with radioactive decay dn storage during the period before
transier to BUHC, *With the hierarchy of gamma-ray energies from the radio-
neclides employed, the extetngl cadistion cxpesure per radionuclide per doco
cay he estimated from Culdelines tn Bxternal Kadiation Bxposure (attached),
Canra radfatfon levels of the wnsiielded radlmoctiides would result in the
fallowing estinated exposures, ex;iessed ot mrom/hr/iiy st one [oot, withoot
currection for pammoa=rav attenuat fon in holdy tissues: Wlcerium = 0.15;

Upathatam = 2 00 "o%iahlue = 4,55 wd #9%candiom = 10,9, The maximen ox-

et recoived e e Indgs tdual radfame N ldes (n the Jeses civen at the

Lite of injectien, ‘nl-||&-:j o modiirs spuld be estimatoad am Polgerbm 0,010
Muithendom 0.000; " "oondon 0.1 and “U5 o andium 0,26, for a total of 0.52
Mt with the w shmias pessthle G wl ol radtonuc ) lider, Howover, as Ran
ven fadicat & o thhs cmbinat fon wav povir verd In the indlvidunl dogs
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