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Project Name: Date Started: 1340 1754
A. Neutron Therapy Date Terminated: 1942 Present

B. Heavy Particle Therapy
Identification:
Principal Investigators:
James L. Born, Richard A. Carlson, Joseph R. Castro, Claude Chong,
Jacob I. Fabrikant, Alexander Gottschalk, Robert P. Kling,
John H. Lawrence, John A. Linfoot, Bertram V.A. Low-Beer, _
Rol1in K. McCombs, Edward Manougian, Franco Sangalli, William M. Saunders,
Henry H. Stauffer, Robert S. Stone.
Responsible Government Official(s):
Objectives:
To treat certain medical disorders with high-energy particle beams that can
be precisely lecalized to the desired target area and deliver therapeutic
radfation deses with minimal radiation to surrounding areas.
Short description:
1. Neutrons to treat malignant disease (1940-1942)
2. Protons (for pituitary ahlation) to treat metastatic CaBr (11/54-8/55)

3. Alpha Particles (for pituitary ablation) to treat metastatic CaBr
{10/57-3/72); to treat diabetic retinopathy {3/58-12/69)

4. Alpha particles to treat pituitary disorders (acromegaly, Cushing's,
disease, Nelson's syndrome; chrompophobe adenoma, Prolactin Tumors)
(2/58-10/79)

5. Alpha particles (Bragg peak) to treat Parkinsons disease, Brain tumors
(1/62-4/66)

6. Alpha particles (Bragg peak) to treat soft tissue tumors. (4/71-10/74)
7. Helium fons to treat AV malformations {1980-present)
8. Helfum fons to treat cancer (1975—pre§ent)

9, Heavy charged fons (argon* carbon, neon, silicon) to treat cancer.
(1978-present) - e

Follow-up visits include routine physical examinations and interval histories,
and appropriate supporting clinical laboratory studfes and diagnostic studies
(special endocrine studies for pituitary tumor patients, etc.).

At time of death, complete information is sought to determine cause of death.
When available, the postmortewm findings are reviewed.



Lawrense Berkeley Laboratory
Archives snd Records Office
Pevords Seren Tle 1%, Riccell's (M Qoviations) Glcs

Acoossion lie. . 130 =3l 0003
Fiie Code Ne. 310 -cad

Carten No. L
::::1‘5 LN ':i‘?r1'
o — v &

-2

REFERENCES

Stone, R.S., Lawrence, J.H., Aebersold, P.C. A Preliminary Report on the Use

of Fast Neutrons in the Treatment of Malignant Disease. Radiol.
35:322-327, 1940,

Lawrence, John H. Proton irradiation of the pituitary.
Cancer 10:795-798, 1957.

Tobias, C.A., Lawrence, J.H., Born, J.L., McCombs, R.K., Roberts, J.E., Anger,
H.0., Low-Beer, B.V.A., Higgins, C.B. P*tuitary irradiation with
high-energy proton beams: A preliminary report.

Cancer Research 18:121-134, 1958,

Constable, John D., Lawrence, John H., Born, James L., Tobias, Cornelius A.,
Ariotti, P.E., Sangalli, F.F., Carlson, Richard C., Toch, Paul.
Effect of alpha particle hypophysectomy on disseminated cancer of male
breast. JAMA 174: 1720-1723, 1960.

Lawrence, J.H., Tobias, C.A., Born, J.D., Sangalli, F., Carlson, R.A., Linfoot,
J.A. Heavy-particle therapy in acromegaly. Acta Radiol. 58:337-347,
1962,

Lawrence, J.H., Tobias, C.A., Born, J.L., Wang, C.C., Linfoot, J.A.
Heavy-particle irradiation in neoplastic and neurologic disease.
J. Neurssurg. 19: 717-722, 1962,

Lawrence, J.H., Tobias, C.A., Born, J.L. Gottschalk, A., Linfoot, J.A., King,
R.P. Alpha particle and proton beams in therapy.
JAMA 186:236-245, 1963.

Lawrence, J.H., Tobias, C.A., Linfoot, J.A., Born, J.L., Gottschalk, A., Kling,

R.P. Heavy particles, the Bragg Curve and suppression of pituitary
function in diabetic retinopathy. Ofabetes 12:490-501, 1963.

Lawrence, J.H., Tobias, C.A., Linfoot, J.A., Born, J.L., Lyman, J.T., Chong,
C.Y., Manougian, E., Wei, Wen C. Successful treatment of acromegaly:
metabolic and cfinical studfes in 145 patients. J. Clin. Endo. Metab.
31:180-198, 1970,

Linfoot, J.A., Chong, C.Y., Garcia, J.F., Cleveland, A.S5., Connell, G.M.,
Manougfan, €. Okerlund, M.D., Born, J.L., Lawrence, J.H.
Heavy-particle therapy for acromegaly, Cushing's disease, Nelson's
syndrome and nonfunctioing pituitary adenomas. pp 219-238 in
“Progress fn Atomic Medicine: Recent Advances in Nuclear Medicine",
Yolume 3; J.H. Lawrence, Ed., Grune & Stratton New York, 1971.

Castro, J.R., Tobfas, C.A., Quivey, J.M., Chen, G.T.Y., Lyman, J.T., Phillips,
T.L., Alpen, E.L., Singh, R.P. Results of tumor treatments with alpha
particles and heavy ions at Lawrence Berkeley Laboratory. pp 67-74 in
"High LET Radftions {n Cinical Radiotherapy"; Supplement to European
J. Cancer (G.W. Barendsen, J.J. Broerse, K. Breurg; Pergamon Press,
Oxford, New York, 1979.

3004b58



Lawrense Berkeley Laborstory
Archives and Reconds Office

fosords Sortes Tile X, Kicgell's CME Ogetedional Higs

v N HdH . 8]~ 000 S
(™ ™™ g0 004
Canten Mo, /S

z:::rﬂn. LT W ‘:":“?r1,

Found By Lo thkt
Dates

Char, D.H., Castro, J.R. Helium fon therapy for choroidal melanoma.
Arch. Ophthalmol. 100:935-938, 1982,

Castro, J.R., Tobfas, C.A., Saunders, W.M., Chen, G.T.Y., Collier, M., Lyman,
J.T., Woodruff, K.H., Phillips, T.L., Grewal-Bahl, R., Char, D.,
Carter, S.K. Heavy particle experience in the treatment of human
cancer. pp 279-290 in Part D, Research and Treatment"; Proceedings
13th International Cancer Congress; Alan R, Liss, Inc., New York,
1983.

Fabrikant, J.I., Lyman, T.T., Hosobuchf, Y., Frankel, K.A., Alpen, E.L., et al.
Stereotactic heavy-ion Bragg peak radiosurgery. pp 19-23 in Biology &
Medicine Division Annual Report 1982-1983; Lawrence Berkeley
Laboraory, UC Berkeley, 1984,

Castro, J.R., Saunders, W.M. Austin-Seymour, M., Chen, G.T.Y. et al. Treatment
of cancer with charged particles heavier than helfum. pp 56-59 in

Bio]o?y and Medicine Divisfon Annual Report 1982-1983, Lawrence
Berkeley Laboratory, U.C. Berkeley, April 1984,

Saunders, W.M., Castro, J.R., Austin-Seymour, M., Chen, G.T.Y., et al.
Precision high-dose radiotherapy with helium-ion beams; treatment of
malignant tumors in humans. ppp 59-60 in Biology & Medicine Division

?gggal Report 1982-1983, Lawrence Berkeley Laboratory, UC Berkeley,

Attachments: Copies of above cited references.

30045659



DOCUMENT SOURCE
Lawrsnes Borkeley Ladoratory
Archives and Records Office

. (X,]
“Qurarton v 37 3¢
B N ADOYL CLABSIMICATION LEVEL, UNCLASSIMED, OR OFMCIAL USE ONLY
. s s *
{f U8 DEPARTMENT OF BNERGY
. + TELECOMMUNICATION MESSAOE
. R ' e feverse sk for retrwotiors)
~ ., Jeenc &nmnmet nmonmou X" anproprte bew Y. TYPL OF MESSAGE
' X" sppropire bo)
f EMERGENCY \.!S_l g&? . WW
ACTION. F.w M "D wwmeree £} ASH 0 h:"" Adsen
wo. Oewy Qomnt Omwst O usan 'CJ ‘..'_."",

_’“"?““‘*1(.

m““%z

o cmnasemtrmy

————
1 & nnnm conmna MAMN naTay
£ apvreopdinte bos Mensage Centwr vk s
FRnImR Pesrege wiest 804 ber R Moﬂ

_ X

Qv
3. USE WHEN REQUIAED

T DOCUMENT
coNsisS or__._.' '3 S- PACCS
WO . OF o COMCS, BCARS .

poR eéWun?umn ooV iN
BENTITICATION

opm/,/

.ﬁM&?o

T @ene.?r Tde

Richlanl™ F44.

5 MartySamber d/ueap

?Jc AJ'QS IM
~en mvbwg

S€ BRIEF - ELIMINATE UNMLCLSSARY WORDS

. &4(

o A\ffe 6242
o &kﬁﬁﬂa‘:}"%ﬁé-“
venn 39 «4/7
%Maéa =77

73/

R

L1423

SP5~38 R

3. OMAINALLY CLARSIFISO Nt

*

JNEERT W&W%nﬁ s

-nc.. e

Detlassity en: .'2.‘2_“".- —ae e -

Des lvatively Clasuified by, ] 1

U AIRNATIVILY OLADSINED NI

T LY

> S M apemms ame 4 & emm

1.

J004LLY

Crme.

lD ‘on OfFlClAlfH ONLI

RATORAL GROMTY -
IREORMATION
Bucbarind Snhars alpct
Mt it o Qoo

o o



U.6. HOUSE OF REPRESENTATIVES ‘.‘%'?/
.@ugcm.fmvss &‘D pa&?ucoﬂitmtﬂﬂ _;:1.; o

¢ ]

Col el ‘oG . A
SEMMITTEE DN ENERGY AND COMMERCE !
" YYASHINGTON,0.C. 2081
| ._fpctobai"“!:)" t‘_ﬁ,' {,,, 1
i WA - e b e LI E
. The Ronprable Donald P, flodel E
Secrc:a:y ¢ : . . BEST
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1000 Independence Aveonue, £.W,
Washington, D.C, 20585

Dear Secretary Bodel: .

I appreciate your Beptember 20, 1984 response to my carlier
request for an accounting of radiation experiments performed on .
© . human subjects., I am aware of the difffculty in retrieving such
" information and rocognize, as you do, that spch information {8 to
sone degree, Incomplote, Rowever, the resgonae raises a nunber of
questiens on which I would appreciate further clarification.

1. a.) The transnittal memorandum from Assistant Schetar¥
Trivalplece to the Becreotary states that: "Many of the
original records are currently unavailable because they
have been lost or destroyed,®

\, ! . N

“:Please provide the Depariment's policy regarding the
(Sost:ucE;on of the mediqgl tecorgg. lzgaxgrecoras and
othér documents relating to radiological exposure of
tost subjzscts, pmployces, military velerans,

‘,%dova!n ers®, ahd residenta of {8}apds which recelved

S8 )out from atomdspherid bomd tests in the Pacifie.
Please albo 1dentify offorts made to maintain these
docunente, the names and addrcoses of the Individuals to
enaple long-term evaluation. ‘

b.} OChe menecandum alwo states that for both volunteer
studies and medical treatmant {t wao "general practlice
to inform participants ... with respect to the purpose

’ . of «ss» 2and the potential hazards involved,” :

S . Please provide all documentation supporting this
statement, )

2. DPlease provide all supporting documentation supporting the
sunmaty fact sheets provided to the Subcommittee,

| 81 948
ﬁ, 3006bb1 em v o : |
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3. Rogag: iailflct shoot.qubotcd Fre1.op2s | o
e 3.) fhat ware the Fesnlts of thess bests?
‘ b.) what tracking and documentptibn vas nmaintafned on these
\ silbjects aftiex ;bg 21 day ggq 4 month b?glgd?

c.) Pleage {dcn %i{ the health atatus, names and addresscs
of each pacticlpant of these'ltuafea who 18, or is
thonght ¢ bg, still living.

&, Regarding 5£52.001 end BP52.002

; " a.) How were the volunteers selected, was any screening
- _ nethod employed? ' '

N

b.) bpid any.teot sfbject fail to have a vasectony?

v c.) Where any of the test dubjects subsequently relcased
C from incarceration? .

. 4.) pld any of the test subjects subsequently father any
K children? With what result?

e.) Were any subjects tested for subsequent genetic or
somatic damage? .

of each f"ti? ant of thase studies who 48, or is
thought to be, still 1iving

Pleas 6=£t1£r 211 legal clains, fogether with its st;:::~:?‘\
ovtcome} which have been £iled against the U,B: government as

a result of the {indivigual's participation 4n the experiments
or treptments described in the Feptember 20, 1584 rceponse,

Plcase identi most - fe ™ 8) 4An which
healthy-tugan‘gogzgégcta Eere subjbcled to radiological
exposure, -

£.) Plcaae 1dcnti£{ the health ntntusi names and addresscs
P ie

_—

' 7. Was the AEC in any way involved in the study, "Metabolism of
¢ Radtation following wWhole-Body Radiatien,® conducted by Dr.
Fugere Saenger at the Cincinnati General Eospital?

4_‘300%&)2' — | .. B 938.



DOCUMENT SOURCE
Lawrenee Darkeloy Laborstory
Archives and Records Office

whe Bonoreble Donald P. HRodel ‘l‘-
Octoler 23, 1984
_ Page b |

"

8. ' ‘Regarding BF8:1 001: what tests and follow-up examinations
were performed provide the basigs for the statement that "nona
of the deaths were rolated to plutonium exposure and there is

K no evidence to sugzest that plutonium injection influenced
M the course of the discases,®”

1984 Plcase provide résponscs to these questions by Wovember 2,

. Bincercly,

/224%4/}§kf;3¢\,

Richard L. Ottinfer

A Chalrman
%“"‘ SR . . &
5 . ¢ G
&" w ' "
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_Funding Source(s]s

AR

s ' ...‘.-.-..-.........‘

replesssnnascannsanaracncanscsrnes

'Tnstitutionls): University of Rochester. Unfversity of California,
Uninnh.y of Chicago, Clinton Laboratorfes (Dak Ridge)

"

. Princtpal Investigator: Robert S, §tone ’

setanaainan

' Objectivels) of Pro.‘leet- To deteraine the excrmon rate of Yutonium 4n man
© {n oréer to provide the {aformation necessary for setting ngety criterta for
the several thousand MED workers handling plutonfum.

Short Desceiption: nursng the period 4-10-45 to 7-18-47 » tota) of 18 patients

© with an esum ) eeun (becum of extsting disease s fn
- 4D years vre § em3 with on §.5es of 1ess tha

uerage 0,3 muwurtc of plwtoniym-230,
g e s B oS B R
B h cago, u' % Q ra'ncisco, “ ! ”"¥

The atients § ud%ﬁ 1es and 5 femates. . nca there \ere whites
snd 3 blacks. The dges o 3 were 45-65 years, A were 18-45 gnd one was 4 years
old. Body excretions were coH%h cted and measured for plutonfum content for
severa] weeks after fnjection. These daty have been analyzed many times in
efforts to ﬂnd the bdest mthematicﬂ parameters. .
.‘ ‘e
\' : . ‘
Follow-up Data: Six of the patients died in 'less than 1 year, three in 1 to 3
eors, three 4n'§ to 14 years, and four after 20 years. One 15 sti1] 1iying
{ ct. 1983) and ¥he status of one ¢s unknown. HNone of the deaths wap related
o plutonium cxposurs and there i3 no evidence to suggest that plutonfum

1n1ection tafluenced the course of the diseases. The bodies of four of the
deceased patfents have been studfed for residual plutonfum content. With the

excretion data thees ttudies provide a basis for estimating plutonfum body
burdens from plutonfum urinary excretion rates.

300U5by
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Project Categorys Natabol tsm and 83alggtcal Effects of Plutontun, Polont
Racium, Thorfum, Uranfom And Lead-212 & ¢33 of Plutnfug, Polontum,

Funding Source(s): AEC

Lad LAl DL LA AL I L el d LDl A LI I IL DL Y YL P Y 2 Y L T Y Y T T L T T T T rumppippaaepspars

Institution{s): Messachusetts Instftute of Technology

Principal Investigator(s): Robley Evans

-eSvSrARCOROORAACERNEDOLAEN eacs

ﬁbi{eet!v?‘(g of' Projro:'t: "rofdote??ine the reh{tdfveduptake vis the qut1of
sdfum sn orfum, $ Information was consfdered to be neces n
‘nterpretation of the toxtefty data of radium diad pMnter-s':e sy the

)
[

Short Deseriptiont Durfng the :eriod 1861-1965, tracer doses pf the short-
1ived nuclides radfum-224 pnd thortum-234 were given by mouth to 20
volunteers {ages 63 to 83 years), and the relative absorptions messured,
Netadolic studies, conducted over a perfod of 23 days for Ra #nd 4 months

for Th, inclpded peasurenents of blpod, urine, €eces and brepth semples, and
on the m\}"km g $he ppper 351.» pf the bqiy :mn the El gract ;%uldea.
s L . L 3 ’ )
*_ ‘;-. . .l - ’ :E, +
v : :

r“~ 3004bbS -t . 'S
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- B100d, urfne and feces samples were obtained.

. obtained {n the ather studies.

.

p‘r Rinmmiion s < @ ._,‘,. - A .
wooussaasscageasiReaaanscnne® snsasposssecsdbenase grasporahdnsasalancsnnas
Project categoﬂﬁetahbﬂ o a1d Bidtoofcal Effect

Radium, Thor{um, Ueanjum jnf dead-212 [ ’ N e .‘h°‘P tofim, Poft onfum,

-

“Funding Source(s): MEO/AEC

«Institution{s): Univ. of Rochester (Polontfum, Lead 212}
_ Los Alamos Scientific Laborator{ {Urantym)
Massachusetts General Hospital (Uranfum)
0sk Ridge Natfonal Ladoratory {Uranfum)

soanBorERdSansnad

Principa) Investigator(s): M. €. S{1derstetn {Polontum)
- J. B. Hursa (Lead-212)
H. th Sweet {Uranfum)

objectivels) of Proi;ct: Data bn the distribution and metaboltsm of these

substances ia the dody wis npeded for evaluation of the health hazards of
exposure to these and related substances. .

v
Short Descriptions In 1947 st Rochester, four human subjects were {njected
{ntravencusly with 0.17 to 0.3 microcurie of polontum per kg body weight
and a fifth subject was given poloniym orally. Fecal and urinary excretfon
rates were PR Y v o ; ‘

e xLeNe e v

1n Boston, Hexavalent uranium was biven to 12 Ymina\ brain tumor patients.

fssue samples were obtained
at bdiopsy and avtopsy and were studfed at O2k Ridge (oct. 1983-Oct. 1959).

N LI ‘ ] ' L .
In 1965 at Los Afamos €he mean transit times for sicrospheres’lsbeled with
uranium-235 through the gastrofntesting] tract was studied in 57 normal
adults. Particie stizes were sdout 100 to a few hundred micrometers
dismeter. The mean transit times were $4.5 $16.6 hours.

In 1967 st Rochester, Yead-212 was administered by mouth to three human
subjects. Gastrotntestinel sbsorptions of 1.3, 8.1 and 16,08 were found.

C£xcretion rates were compared with those for two sudects who received

1046-212 intravenously. The uptake and reteatfon of Yead in red blood cells
was studied. : ¢

!

Follow-up Data: A11 of the brain tumor patfents died of their gisesse within
Tess then one and one-half years after entering the study. NWo follow-up was

*

3004bbb
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Project Categorys Effects of Radfation on the Human Testes

SR T : v

—_ 5'{‘1’#}; SCAGARIREREE L WP S S LI

b S
.

Funding Source{s): AEC/ERDA

-
LA LI LT LT 1YY SsAaneanan LU LY L

spassgsansssnorensansprner

 Institutfon{s): Pacific Northwest Research Fou-:;dation. Seattle, WA

* Printtpal Investigator{s): Cprl C. Heller (suce éd 4 {
; Febs ;1. 1973) 8 _ ’ (succeeded by Mavis Rovlgy

. :rfnbscc-t—lu $) of—ProJecu To obtain dats on the effects of fonfzfng radfation

ORSANLSERAPRnyRBAD

on testiewtar cytochemistry and function in man

. by
L |

Short Descri{ption: During the perfod August 22, 1953 to 19, 67 '

yolunteers n?t ¢ Oregon State Prison were subjected ¢o u”‘s%t’c'uizz ‘rraahtion

fy 140 kvp X-rdys. '?duﬁm q;ses ranged from 8 to 600 R fn sfngle acute

exposures gycept’ that six were Krradiated a second time, bne a third time, and

feven weeks. Studles
! Lo : .
° g‘ ‘k :..*‘\“‘\ * C o 'm&"'.}" ::':';

- H

Follow-up Data: CompYete recovery as shown by & return twre-trradmed sperm
contentratfons gnd germinal cel 1 numbers was found to be within 9-18 months
for doses of 100 rad and below, 30 gonths for doses of 200 andg 300 rad and §
or more years for doses of 400 and 600 rad, :

A B

)

3004bb7
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Funiling Source(s): AEC/ERDA

-.-...--‘.-I...---.‘.-.-.Q‘...I.....-.--.o..----..-.--.-.-...-..-....-..---..n

Institutfon{s): Universtty of Washington

Principal Investigator{s): C. Alvin Paulsen

ShRessseasssaasvensvenssn

ObJectivels) of Projects 1) To relate rldﬂﬂol.l dosa [
function, 2) to utilize the radfation den changes’:s“l'tec::smf:rirtgz;?:;’
pituitacy-testis Interrelationships, 3) to explore therapeutic and medical
protective measures with respect to gonadal {rradiation, 4) to explore our

" eyrrent concepts concerning redtation dosage expressed {n physfcal terms and

'-;,_t_tngjr relation to dfologic effects.

.
? ERA TS
st e

-Short Description: During the perfod June 3, 1953 to Fedruary 1, 197
_volunteers at the Mashington St:te Prison were frradisted bymisd kvpai-‘}‘w's.
After approeruto baseline gtudies were performed, subjects received from
TS5 R to 400 R g-rt{\graﬂlatfon or sha frradiatfon to the testis only.
Testicular plopsfes Wers performed prior Yo and up to 6 years post-
{rradiation to_osuu <Hanger 1p¢tw{£’ erminel epfthelium $emfnal €fludd
specinens were ‘pbtained at two-week fntarvals throughout the study and were
analyzed for morphologfc changes and changes in total number of sperm. -

Urine specimens were obtained monthly for evaluation of hormonal changes.

Leter, when theggchniques were avaiiable, scevm LH was measpred by
rn}oim:noa‘ss {es of ulirntweturet%yu 11"1 x‘ms &11,9“9 gre‘
performed using N IICTRSCHDY. ' & gcts o1 ) OJONa
~ waluer raturned to Mrmal “pv 1 nﬂ%ﬂ‘\ 3} rgo nts n&#e’c tg’mmn
M«r% ?‘ . Vg‘:cmigg’“r P _rg;gga rlorf-fto digcharge f{a:‘ t;;u nuaée u; ’
elininote possid & (R “‘@&ﬂl‘ ndiy 8 desirin
vasectony were accepted for the 5‘3 ; but & n‘ll’%ntnn'cos !L g
voluntecrs changed thelr mind and did not desfre a vasectomy at the
conclusion of the study. Subjects were Informed {n detat) regarding the
study and signed consent forms were obtafned from subjacts and from spouses
4f sudjects were married. Subjects were prison $nmates only, thus
eliminating the possibility of conception during the study.

Follow-up Data: Recovery of cel) morphology and funciion were found afier a
;. maximum oF BO1 days. It was concluded that man {s_very sensftive {n regard to
: Semporary stertlity, but is very resistant to complete sterility.

14
.
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Funding Source-ts): AEC (92%) NASA (8%3)

SAPORNOTRNSEARO A (11 L)

Institution{s): Oak Ridge Institute of Nuclear Studies (ORINS)
Oak Ridge Assoctated Universities (ORAU)

[N

Principal lavestigator(s): Gould A. Andrews
. Clarence C. Lushbaugh
R. K. Kniseley
' '.5b_nctivep) of Project: 1) To explore the possibﬂitie; For treatnent of

. ;" ghronte levkenta, 1ymphoma and polycythemia with radfetion; 2) To obtain -
radiodbiological data.

. ‘.

short Descriptton: In 1957 ORAU began a program designed for treatment of
cancer patients and for assessment Of the health effects of tota) body
radistion. In 18964, NASA began to provide additional funds to {nclude
ﬁmnuﬂng th'e‘ 1%10 sga‘l Ef e:ts [ 1:« rzd;ﬂ.t;a doses ala% o: doss r{%
- “gxposures. -Rearly §00.p8 were treated w r a Cs-
- -shole dbody ir 1st on u“?t;- K feugpm nts J&P“ te gwcmu were
- gfven doses of $00° -n;;'n;pr o tPetadled and syptemstic studies wore made of
blood cells, bone marfow, € !n’m effects and selected laboratory tegts.
In some of the patfents with hfgh doses, the effects of'autogenous snd
_ homologous bone marrow grafis were ptudied.
s~ b 2 . M

[ . PRI e~

.

E 3 Tow-gp Data: Measurements wele coritinued for at Teast 6 weeks for each
patient, The studies were not designed to analyze the Tate effects.

T 300ubbe T
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Tnatitationtsds (11, () Univ. of Californta, Berkeley
3) Untv. of Californfa, San Francisco

~ Principal Investigatoris)s (1) J. R. Lawrence, C, A. Tobfas

o 2) Joha A, Linfoot

3) J. R. Castro !
Odjectivels) of Project: To determine possible benefich\“e.f;‘e::.t.s‘;;.;;;;;;;"
neoplastic and metabolic diseases

+ - Short Descriptfon: (1) In the plriod 1953-1959 the pituftary gYands of
©_ patients with advanced metastot{} mammary carctnoma or other endocrine
related diseases ue‘r% rradigted with beams from the 184 fnch cyclotron at
first with the 340 eV Droton bedn, Yater with the 900 meY alpha particle
besrs. Doses of z4,oqo to 30,000 rad to the pltuftary were given.

~  &2) Neavy particle Srradistion was used (J068) for the dreadfption of the
pituitary In alromegaly, Cushing's disease, and chromophobe 8demdimas Of the
pituitary snd in metabofic disease such as disdetic retinopathy, metastatic
breast and prostatic cargfnoma where -;hecp sre sensitive to hormonal control
through the pituitaty wgt he gndocrine ehd organs of the pituitary. Heayy
particle frradiat $ 0sed for direct tumor frradfyson at other §4243 in
ghe body where €8¢ tumor boundirfes tan be adequately Selinested, .

N ‘{35 Since 1975, 94 pmenﬁ with Yocaldzed unresectadle carcinon’m pf the
pemcess have been frradiatod uging heldim and heavier glrﬁﬂ“.

Follow-up Dati (1) By April 1959, 103 patfents had been treated. C1infcal
ané laboratory studies were conducted every 4-8 weeks on survivors. Twenty-
nine of the 82 with metastatic carctnoms were Jiving fn 3959, the Yongest
belng & years post trradistion. | i

\\ ’ ) ascrenanesan casan

{2) Four tundred and twenty six patients have had heavy particle therapy.

In the sertes of 66 patfents with acromegaly, 903 have had a complete
“~pmelioration of their disease process estadlishing heavy particle frradiation
; the pimituy as petng the rptﬁm form of treatment at the present time.

-ﬁo hly successful rosu) €s have #1s0 Deen achieved in patients with fushing‘s
disease ang {n 10 patfents with chromophobe adenomis. The resuits in
disdetic nt%nopnﬁy are promising, but require Yonger follow-up for

dafiniti:ﬂ evalyation. .

a

3004610 !

g T



DOCUMENT SQURCE
Lawrsnee Borkeley Ladoratory
Archives and Records Office

) 3) Many patients proved
a‘»oZuths post treatment, In addftion

rimary neoplasm (approx. 20%) has
:f 60(% ndpin ? 115_"

rgical ass
Sfevthe s

-
A
3004b 11

not been suecessful In
approximately 103 of pattents.

t e

ii

$0 have occult 1iver metastoses mantfested within 9
local and regional control of the

been Sifficult to obtatn even with doses

woeks. . Gastric and bilfary obstruction have required

procedures since {rradiation has

eving obstructive symptoms. Evidence of gastrofntestimal fnjury has
been present fn postradiation therapy n

-

4
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ProJect Cnegoq: e\emgn" with hruc ¢ Beang S

Funding Source(s): DOE

. SeelBRSANOSOOBLED seosan Ld LT 1

Institution{s): Lawrence Berkeley Laboratory

Princtpal Imesttgltor(s). Jacod :. Fabrikant

owccuuts) of Projact: To emhnsh stereotactic he;; -{on Bragg pesk
ng:osur : for brain disorders, {ncluding intracranfal artertovénous
mlformatio

?hort Descﬂptiom Initial observations 1n 55 patients treated to date
960-1988) huueau thu the ¢1{nica) objectives of a decrease in (1) frequency
of hemorrhn! {n neurological deffciencies, (3) sudbjective complaints
incuding hedd ihes. or (4) 1n Trequency of sefzures are-being achieved.

Fo\ Jow-up Data:s era huc been no n:urn'loelcn covg: 1m.ions of ndhtion
damage to the no Y. brata tissue; thus f .1 nee of njury or

trogruﬂn or f ? g neuro}opicsl deﬂcm\ es have' oceurre u a mun of
he stereotactic ; fosurgieh) procedure.

» .l .,
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" Profect Category: Teletherapy with Particle Beams s

-,
- . . 4 . LR S
it ct s

v - Funding Source(s): ALC/ERDA/DOE, NCI

: Institution(s): Los Alamos National Laboratory

Principal Investigator{s): M. KHaemau
: 5. 303
R. D. Moseley
. J. Bradbury

, : 65%3‘:'&?;?;3‘6?‘6;33:2‘{:‘?;'cmu& the nevessary physfeal, biologieat, and
clintcal ‘studfes to evaluate the efficacg. totentm benefit, and role of
plons {n the management of some types and s

\

. Short Deseription; This propram was a Joint effort detween the Universfty of
Hew Mextico and the Los A}amps Natfonal Ladboratory ptilizing negative plons
produced by the goo NeV LANPF :cceuutor. The program {nvo)ved beaa
development, ra m:mo]w ttu,ies, new dosimetry and patient positioning
techniques, and the evaluatipn of different tota) dose/fractionstion
schemes. Ourfng the program 234 patients were _t‘eated with tumor sftes
tncluding prostate, head and neck, réctum and cplon, cervix, brain,

: mgl:reuig;t!\d bledder: The studies began October 157& and were terminated

% “In late o T

t "."’,' R

ages of solfd tumors. 2

Follow-up Data: One hundred and pingty-six patfents have been followed for a
ainimm of 18 months, Crude survival data range from 113 for unresectable

F pancreatic carcinoma to 828 for stages € and Dl adenocercinoma of the

‘prostate fndicate that this modality did not demonstrate advantages over

‘more traditional radiotherspy and was therefore discontinued.

| 30046713
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;;oject Categorys Neutrpn Therapy Facility

——

N —— — ——— . .

' " Funding Sourcels)s Funded by HCI fn a DOE-pwned factlity

P YITI T T T T Y TS ."‘.-.‘.-...-..... aasnsPaePaen

L4 . LAY
Tnstitution{s): Fermt Nedional Accederator Laborbsory

>
.
»

principal lmes.il;ctor(:h L. Cohen ¢
1 .

" F+ R, Nendrickson
....---.......‘--.....--‘ s - -".--.ﬁ.“-..--..'--...'

" obJectivels) of Project: The scientific objective is to determine the
effectiveness of neutron beam frradfation as compared to stendard photon
. _‘!rrldinion for the management of certafn malignant tumors.

L -f's

Short hscrtpuu! Patients are fdentified as being el{gidle for fnclusfon
in the ¢t &iaf}}] b{;eﬂ on the mgpe, extent and Jopation of thelr
cancer. Suitably pandidated have tumbrs that are thought to be spsfptant to
standard therapips. Informed consent §s odbtained. These clinfcal frisls
are conducted ynder the suspices of the Institutional Reviev Board.”
National cooperitive trials are carried out in coordination with the
Radiatfon Therapy Onco)ogy Sroup (funded by the Netiona) Cancer Institute).
Some patfents are tredted with neutron pesm {rradiation.only, Others

. ,q;;?%\;; la“ttm: na.ﬂ;r’nwgfm nz r%f}.b‘:u; "l;n%iea “?1 lfg' ora'g nore ;z:ndard

4 oY U an O HET PpYe
program began in }u y 1978-'113 fs ¢ ntipg;ng.‘ “P et i i

~.-+ Follow~up Date: foproximately 1400 patfents have deea referred to this
- awm.: Pripr to treatnent, patients must agree to comply with jong term
Fol Jow-up requirements. PRysics) exeminations, aberatory tests and
yadiographl ?nvuti stions sre conducted regufmy. 1f & patient does not
keep his scheguied appointments, eve effort 4 made to contact him,  Fewer
Rron 13 of thpatients treated at this facility are considered currently
Jost to follow-up. ' : ;

3004674



".. i
J’Wﬁ@iﬂ Jm“" FYPLRIIENTATION - $FS5.001 L

. st
SRORARPEELACRRRRrPRSPPdruanpay - .Q..-......‘l.p.;-.”..’--

Project Category: Other Teletherapy * . ...,

- e

. Funding Sourcels): 11

-.-.-Q...-..Q...Ol.'....D..h'p"-pp—.-. L] Snapaceransassanans

Institution{s)s (1) Un{versity$of Californta, San Francisco
{versity of Arkansas ~l
-—

©»

81 Oux Ridge Torti ng Nuclear & d
3 e Inst. of Nuclear Studies
{7) CceeR, Pgerto Rico ¢

- Principal Investfgator(s): (1} R. §. Stone
2} K. d. Barnhard
K 3 M. L- Gr'ﬂ.
4) James W. J. Carpenter
5) 1. l.u?e
6} F. V. Comas
{7) ¥. Marcln)

Objectivels) of Project: Development and Evaluation of Teletherapy Methods

b3 -

. gi.
Short Description: {1) During the years 1956 to 1958, 67 pattents wers
frradiated with 70 MeY x-rays from the synchrotrpn. Doses were 5250 R in 5
weeks or 6000 R fn § weeks. Patients with bronchogenic carcinoma, tumors of
the oral cavity and carcinomis of the cervix were treated.

Follow-up Date: In August 1958, of the 67 patfents treated, 25 had died

} within £ years of starting treatment. A subsequent report indicates that
l: of June 1962, 310 petients had been treated but survial data {s not
given, .

(2) A cobat t-so' te'letheupy‘ uhit-was used to trest 227 patients with varfous
types of neoplasms {Progress report dated July 1956).

(31 From 1972 to 1979, Hodgkin's dfsease and other I{mphomas were treated by
e comdination of laparptomy to improve staging and diagnosis,.end carefully
planned radiation to $ndicated organs of favolvement. A numbder of malignan-

» ties were treated with vitra high dose rate electrons to study the effects of
this radfation, fLhromfum-51 radfoactive &emnent {mpYants were also evalu-
ated. Head and neck ma)ignancies were subjected to comdbined treatment
schedules, Sncluding drug pre-treatment end split-course rad{ation., The

~ sensitizing qualities of hydroxyurea and cytostne aradinoside were tested on

- a hafr follicte {ndicating system before being tested on animal tumors end

g patients,

GLAKWO0OE
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_,a‘fﬁ so}or w3 agglied clinically to evsluate the potenttal role of this .
ati

¥ con't)

, 1963 to 1PAS n sf.udy wis befng carried out fn conjunction with
v, Nose, and Throat éﬂn ¢ {n an attemt to evaluate the et?igu 13 rct the
: st-operacive radiation treatment of varfous malfgnancies using tﬁe Yan

e nd
e 6:'::." %=1y generator, the rotational cobalt-60 mechine, and the 1inear

. seccelerator electron beam. A1l patients were seen {n the ENT Clinic and

randomized for treatment schedules. 1t was believed that some Yung
malignanies were made ‘operable Ly frradiation. -

Follow-up Data: One patient having an fncperable gastric malignancy trested
with a combination of colchicing and radfation was $ti71 aJive and gave no
evidence Of the disease after 2 years. . .

» . »2c (5) During the period 1952-1966, cobalt-50 and ces{um-137 teletherapy units

;,gere used 1n & comparative cVinical evatustion in the radistion treatment of
ipsYignent discases Modiflcation of o therstran-R to pernit ¢linie?
Togmployment of a cesfum-137 source was achieved and the radiation from this
cadfatfon fn ¢1infca) rasfothérapy 1n comparfson with cobalt-60 radiation
and past and current experignce with orthovoltage radiation.

(s) In 1948, %«tonﬂm the affects of cobalt-60 %e\ethen y on certafe
kinés of cancé’ two patients were given SO0 R to spleen and giver. pne
patient showad no hematologic changes when the Yiver was frradiated, but o
rofound fall 1n cfrcu)ating white blood cells occurred after frradistion of
he ‘21“ The -pther patfent responded to Vfver frradiation 4n a way
undis ngn shable trom tne changes wiutiing after sploen (ersdistion: in
both {nstances the peripheral white count went from about 100,000 to 20,000

with a fast return to pretrestment levels.

..« (7) Ouring the period 1954-3967 In & study of the optims] tumor dose in
4 A radiation therapy pf canger pf the esophagus, half of the cases treated
: 00 roontgens in four weeks and the

received codbalt teletherapy doses of
other half recetved doses of 6000 roentgens {n six weeks. Disappearance of

-Qrsphagla ond twelve months survival were compared {a each group.
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Funding Source{s): AEC

SO ORARPOERPOOLIAARDORIODRan sap L]

Institution(s): Argonne Cancer Research Hospital

raanorsidasntasanadinstsunasnan

Principal Investigator{s): M. L. Griem

J. ¥. J. Carpenter

Le He Lon2)

L. S. Skaggs
. ObJectivels) of Profect: To use new Mgh-er:e.;g.y .r:s.e.u.r‘c.h-;n;:;\.{;s:s.;;.;;;;;'m
} : X-rays and gamma-rays to cancer patients q.

. A
Short Deseription: Starting fn 1954, with the ACRH 2-MeV Yan de Graaff ger
generates, a treatment fm% of sufficient size was made avatladle softgat‘y
patients with certain homas could be treated from the neck to below the
wiist at one time, tncluding all affected lymph nodes. Th1s resulted {p
shorter overall treatment times and Vowering of total radfation doses.

The codalt-60 rotationst therspy machine, with {ts smatl, Mghespecific-

activity source and uranfum shield, was fmlgned and duslte c‘t AC%H.

. Patients with advanced carcinoma of the uterus and ceryix pnd pther

L 7 me) fgnancies who were trested with this cobalt mhfne. pomet ines {n
# 1. .comdination with "ner BOda] 12103 sveh as the Von da Lrpaf, radfum {mplants, 4

po vt SUTGRTY B GURRE NG FYPrable purvival gnd fure rates. It
Stuties werg 130 Farrled put on use of a vartety of radiption-sensitizing ' %
agents, tnr:n’e‘m}_t’ F{J lcm»te u'n‘rcs ¥ith !”?:" doge{ #’ s .7

\D

pf redistion,
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_gnstitutfonis): Argonne Cancer Research Hospita)

Principa) Investigator{s): M. L. Griem
’ J. #e J. Carpenter
L. SO g" s '

1. K. Lant

ObJectivels) of Projec-ta To use Mgh-et;ergv electrons from 2 scanning-beam
Hate‘c;t:ccﬂernor {n tumor treatment, alone end with other trntmmg
modatities

Short Deseription: Starting fn 1953, ACRH scientists developed s unique
Instrument for electron-beam therapy cosbining a 1intar sccelerator of the
Standord type with s besn-scanning device. This unft was constructed for
{nvestigation of the ¢linical advantages of slectron-beam therapy. The
*  Yinear accplerator pnd rencn beam scanning system were used in the |

 greatment of different forms of cencer baginning in 1839, The malignant
rovths treated fncluded head and neck cancer, Chesy tumors, nycosts
ungo‘ldes. sxin F’S‘" carcinom pf the urinary bladder, and others. By
1969, more than §OL yn{nn;; had been irradiated with the electron beam, and
a renarkable featurs wis the Tagk gF p skin peechen in the pptients.

Follow-up Datas The inear accelarator wis used successful 1y for treatment of
patients with mycosis fungoiges. The hfgh doses of electrons to :he tkin
which became gossible with this unit led to eradication of theu fficult
Yesions, and 3n 1970, Dr. Griem'reported ver‘y few recurrenchs up ¢o 5 years
after treatment {n combipption with'Van de Gragff xerays.

L.:—; 3004b78 .. S
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tnstitution(_s)g Pntv, of Catifornis Radiation Laboratory ’

c «~

Principal Investigatoris): J. H, Lewrence

P Y YY L P Y LT EE DLL LL Lg]

pbjectivels) of Project: Treatment of Polycythemis Vera

\

Short Deseription: In 1938 two patfents with polycythemis vera were treated
with Pa32. Over the next 10 years, 119 patients were trested, The patients
ranged n age from 19 to 75 years. Of these, 56.53 were male and 43.5%
female. Typical doses were ® to 6 mCi of P-32. The patfents usually
received multiple doses over a perfod of several years.

] s x

*  Follov-up Dagas At the time of » summary report 4A 1949 there tad been 24

- deaths, capdes of death were l{tgti(;:ﬂtt'b;ﬂ (8), Vewkén{s 15),
neoplasa (3), cordnsry ﬂmn; on{8), cardfac failure (e), porta) thrombosis
(1), and unknown (2). “The high incii nce of levkemia 88 a complication of
polycythemia 18 well krown, "The incidence in this series was not
signiticantly differant from untreated seriss. .

rl

s K st an AN
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Funding Source{s): MED
AEC
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Tustitutionfs)s 1) Univ. of Cal. Redfation Lad (AEC

2} Memortal Nosgita‘l. New York (MED
3 P.etnlurgica Lab, Manhattan Pro
4) ORAV (AEC)

5) Untversity of Cincinnatt {AEC)

.

ect (MED)

. Principal Investigator{s): 1) B. V. A, Low-Beer; P. M. Aggeler
L. F. Craver
Jv J. Nickson
g. A. Andrews

« L. Saenger

e 2w & PO o

RS SPSAneSSBndstasdbn on

Ob3ective(s} of Pro{ect: To deternine changes 1n the blood-forming organs
and the peripheral dlood ss an index of exposure to total-body irradjation.
a

Short Destription and Follow-up: 1) From 1943 to 1950, a totel of 32
gatuntsmre treated with Xerays genersted by 100, 200, and 1000 kv.

. ndivlwawtosurgs varied from 5 to 50 R measured on {he body surface at
each tred The total accumulated doses varfed from 100 to 390 R tota)-
body dose as measured on the skin. The calculated tissue dose 1§ the
central plane of the body varied from approximetely 60 to 264 R™ The total
elapsed time Trom the first to the Jast treatment ng?d fe qw\'{ and 92
days. The 32 patients treated 4n this manner were fo) ,1owed hema Yogtcally
for perfods 43 Jong 84 _popsidle p;fter treatment. The !onge:t perfod of
observation for qg neaber of AhE grovp 1s 8% and ohe=half yedrs, the
average for she group as & whole fs :ppmmtﬂyafgq Leans,

2) From 1942 to $944, patfents were exposed usting 180-185 kv x-rays to o
tota) dose of 300 R at dope rates of 10, 15 or 20 R/day. Patients
setected with untreatable metastatic cancer bug able to tolerate procedure,
Six patfents recefved the planned 300 R. Two started but didn't finfsh,
Three patients fo)lowed Yonger than 6 months. Ho deterforation of blood
count pr general health was attributadle to radiatfon. .

3004580 ' &
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BY:re porsons with fncurdble aeog'lasms were given stagledpxposure doses
so‘ on@® §20 R 1n the perfod 1943 to 1944, Three patignts with
Roncontc diseases wore given fractionsted whole-body frradiatfon of 100, 300
*. .and 500 R. Three volunteers were given fractionated drradiation totalin
21 R. No.blood alterations were noted fn the 2] R volunteer group. In the
others, the predominant effect was lymphocyte depression.

4) Three groups of patients were treated §n the perfod 1965 to 1966

1) chronfc hematologic disorders
2) neoplasm
3) acute Yeukemta jn relapse

£leven patients with scute or subacute Teukemia were trested with 200 to
900 R of total body trradiation. Of these, 6 showed IncompYete suppression
of the leukemia process, 5 showed apparent complete or nearly complete
suppressfon, and 2 had early deaths (one patient was treated twice).

§) In the period 1961 to 1952, patients with metastatic or {ncuradble

~  neopl who had not received previous radfo- or chemotherapy were given
whole-body gamma radfatfon ¢n doses varying from 85-336 R. Clinical and
hematolpgic parameters were followed for 6-8 weeks subsequently.

Ry

-
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nstitution{s): Brookheven atfonal Laboratory

'vincipal Investigator(s): L. E. Farr

i J. §. Robertson
R. Sweet’
G. Brownell

bJective(s) of Project: Brain tumor therspy

ses fEaOnsaAanasSeorescasdssaDe

Short Description: Newtron capture therapy uses the localfzation of boron tn
tumors and the reaction of boron with ntutrons to achfeve localized
radiation of brain tumors. Over 3 rertod of two years beginning February
15, 1951, 10 patients with proved gliioblastoms were treated by neutron -
:; t:re therspy st the graphite research rpactor, The Jgngest surviva) was
86 days. .. ‘ R
PV . _ ) , . e y L -
A second serfes !‘f D3LTF LU Wwﬁ;@]’he% r&ne
patient survived Shlgon .;-.g?‘.' 5, TR ?” LT PRl
«.)3 ‘: ".‘.t"_ . i f . & . k .

In 1959, 2 series usiag the Medicsl Research Ruc-t?‘r was started, Fiftecen
patfents were trejted, Survival gipes werg in r\eE ame range as for the
previous serfes. ' )

sl . .-'

2

N

"Follow-up Data: FhoJe Lt ﬁz\ﬁre od ng.‘tll'::t‘“‘ﬁ the
patients and studied ffor o8’ ko raji fn the doron
‘ ounds then 4n use 1t was' not possible to ac e ddequate tumor control

[
ydo:ﬁout unacceptable damsge to normal tissues and the profect was
giscontinued,

— 300ub82

T2




DOCUMENT
Lawrenes lmul:,otm.mc' ory
Arshives and Records Ofries

v 'hrT‘“"rl TN s en ... .,

“"‘"9"""-“" ane --c-.!--a-pahovnnooqpq‘?.

BProjoct Cathgorys Pthor Redistion Therppr

O \ - X '- g - P TR
~ Funding Sourcely) : : R j LR

% TN oL .‘M \ o, ‘-'- ‘_'. . .
SRE B Wy 5‘%;.' BE L i
(L nese

PTG TR o ¥ B T ks
‘..".9",;"Q. YT I YT I I YL YT g ]

L b : v‘h‘r‘ »y¥ y
Tnstitution(e)s 1) A&nco)nne Tancer Research Hospital and Univ. of Chicago

. 2) Brookhaven Nationa) Labora{tor{ {A£C) .
1w nce-Berkeley Laboratory: [MED/AEC)

O 4) 0ak Ridge Assocfated Univ. {AEC)
’ 8) Pledmont Hospital, Atlanta (AFL)

b oide

o 2) J. §. Rodbertson
_ . 3) N. I. Bertin, J. L. Born, L. Dobson, J. G.
K . Hani)ton t:n- ollander, J. H. gw;;nce, ’
: : o Bl N eqry K. ol 1y, .9 7
Rosentha), H. K.¥Stauffer, R. C. Steinkamp,
$. Kinchelt
4) €. C. Lughbaugh
$) E. D. Grady
Objectivels) of ProJect: To develop trcatments for cortain medical disorder
;ntndr"agi%lsotopes that can be seuc%iyny Yocaif2ed ¢n tissues to be’ !
fl’l ‘ e . !

Short Description: During the perfod 1939-1974, several research projects
were undertaken to Smprove therapy of cancer and other diseases by methods.
using ndlou%s; Radiofsotopes {such as fodine-131, galltum-12, golds
108 and others) were piven %o patients under r:‘?idly controlled conditions
%o termine whether their treatment tould be ¥mproved by absor?tiun {or
octlfzation) of the radiosctivity girecily fu the cancery Pa)¥adiun-108

wis adninistered by direct Infilitrption to three opments to study tissve
end Lumor response. Bwall L-mtilicurts ytirfum-90 pellets were 1mg1 anted for
treatment of certaln cancers, notably metastatic preast and prostete
carciaoms. In additfon, yttrium90 oxtde particulate rodiofsotopes was
established as an agent suitable for Yocalizing radiation §n an pres by
fnjecting the artery. supplying that eres. Thirty-five of 51 pat ents with
_advanced ond otherw(se uncontrollable cancer benefited from {ntravasculer

. . administration. o ’ :

.
.
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4 1e¢d with ohespliorus-32 were uted to traat a varfety of :
. o;?:n and megtcn disorders. Stronttum-$0 was uus in ghc treatmont

one metastases.

® o1 1ow-up Datas InST1a1 foLipw=up viaits wcre as frequent gs roquired

{g‘eﬂy. &nm;. etc). Subsequent follow-ups were usually on an annudl
¢ {nctude routine physical examinations and {nterval

basis. Follow-up visit
h::torm. and appropriate supporting clinical 1aboratory studies and

diagnostic studfes. . .
AL time of death, compiete information wis :ounht to determine cause of
death. When available, the postmortem fingaings were reviewed.

Mt
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Project Categoty) Dther Rpdiation Therapy }
Nido o0 T T e
Rl %» . TR L
Funding Sourcels): AEC T Ry e

Institution{s): Center for Energy and Environmental Research, Puerto Rico

Principa) Investigator{s): ¥. Msrcial ,
ObJective{s) of Project: To determine optimum fractionation of irradiation
for cancer; to evaluate a sp)it-dose technf?ue for radiotherapy of cancer,
and to determine the effectiveness of radtation therapy for the repionsl
lymph nodes areas as an adjuvant to surgery for carcinoma of the breast.

*

short Descriptiont In the perfod 1964 ¢0 1870, various fractionstion regimes

_were stuéied {1 vp B por week and 3 va § per week) to observe tumor effect,

survival, and normal tissue resctipns. Studies were conducted to compare
the results obtpi{ned by the usua) uninterrupted radiation treatment with &
‘simiYar dozx siw\ n ‘two geparate two-yeek ”’1“‘ with 3 ;est {nterva) of
two to thrée wedks hatfway tn the Srestment [5p] 13-doss). Fimpily, past-
operative frradfation of Jymph node sreas was sgumd to dmprove prognosis
in patdiente with breast epncer sreased with radical mastectony. ¥

EEA *?‘ %~~ :;~;§§
oo -
e
oY 1ow-up Data: Results for fractionat{pn of frradjation showed that the
5ur.mn§« and coé*npmmon rates h’er’e Iipde&u;‘l gl 3 years @n 8 group of

260 patfents.

3004585
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Project Catogory: Bloloples) Fffects of Togine-131

e -

‘—-.-nnt-;t.q.aq.n%y.--

: R "f”s‘ S ARPNEL
Funding Sourcets)ut%”lik‘b‘f{f?%g L *ﬁﬁ:""_“"ﬁ'
;nstl;utlonlsh b.::u ern Reserve Univ. (AEC/ERDA)
H Univ. o’%ﬁl‘ﬂo‘ﬂtﬂ‘fﬂﬂ P .
31 Sloan-Ketterfng Indtitute-for Cancer Research (AEC)

L gara® :

P

CPONNLARDESRNePRetneR

- Princ{pal Investigator(s): 1) 8. K. Dodyns
- 2} V. Marcla
* 3 Re ¥ Rawzon

Bbject(uh) of Progeet: To u{em(ne the pw;‘t‘;ﬁ 's'c'.'f'.?é'.?JFJQJ{EE?QH""'
effects of fodine-131 radiation an the thyrotd of humns

Short Desertption and Follow-up Data:

$) During a 25 year pertod, 7/1/51 to 9/730/76, over S00 patients with
hyperthyroidisn. were studied {n great detsfl. Ouring the first few days
after treatment the observations essent{ally reflected yna)tered function of
the thyrofd, but with the passage of time, the observations reflected the
. - effects of radiation. The changing patterns of $odinsted compounds in the
T pleod, alterations in rate of returp of the radioactivity to the thyrotd,
. and the subsequent testing of the functional cepactty of the gland permit an
‘kn fects of radlation. .
seapy of

2) During the phriag 3g82 ¢ B radigfodine was uped for th

hypert! ’omls'r’n 1 d‘i&eﬁiti’t\’e%ou‘%‘md; % v‘l’har:vzu tc‘"%ose: Pave 2,000

10 300,000 rad ¢oThe thyrotd. Whole body 'dpses vp 30 20 rad. - -One-patient with
vleonary metastases given 18 ni{. 1»131 recelyed 40 to 80 rad whole dody.

ghis patient was doing well six years later. : .

3) In the 1948-1956 period, P2 patfents wore treated with therapeutic doses

of 113} to destrty thyroid tissue. Doses ranged from 95 to 329 mli, In 1360,
of 55 patients, 26 were Xnown to be dead. ODthers deing followed.

k“' 3004bgy T -
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" Funding Sourcefs): MED_ o L
ARt Reet A O ;‘w.b‘“‘ ‘.--‘-}---..--.-"
Institution{s): 1) Clinton Laboratory

lbz Hew York University
i 1¢) Oak Ridge Matfonal Ladoratory

2) Harvard Wedical School
3) Lawrence Radfatfon l.abmt.oq
sities
{
]

Oak Ridge Associated Univer
4) 0Ok Ridge NatSom) Ladoratory
General Electric Company

Principal Investigatoris): {a) J. E. #irth and J. R. Raper

Unknown
: 1e¢) M. Nikson
' . 2} F. D, Yoore
f" H. Lawrence
w * « Yodapick

4) E. C. Anderson, E. Pinson, ¥. Lote & C. ¥,
ne'long
8) €. ¥. Delong

Objective(s) ‘pf Profect: .

1) Yo determine the dlological effects of trradiation to the skin

2) To study transpiantation of tissues and whole organs

3) Yo evaluate {he effects of internal {rradiation €rom P-32, ¥-50, $r-90,

and 1-131 when therspeutical iy used in certain diseases, and the evaluation
- of the hematological response obtained from their use

4} To determine the distridbution of tritium §n the human body resulting from

surface contaminatfon, {nhalatfon snd {ngestion -

' Short Description and Follow-up Patas

1a} Shietded.disks of 1-inch diameter containing P-32 were used, Exposures

. were 0ade vtting the Source ¢irectly on the skin, Two groups of ten

; healthy volunteers each were exppsed to doses of 140 to 1160 rep. ‘The dose

‘ required 0 produce & visidle reaction 1n B3I of the people was found to be
between 370 and 200 rep. For an erythema the dose was determined to be 635 to

813 rep. " (Report dated 19451 ,

1b) Experiments carried out on 14ving human skin {n situ demonstrated that

the fontophorzsis of wedk -soluuons of thoryum X TYT Increase 1ts
' by erythema and pigmentation, gnd cause grester

biological stfpcts as Sudge
penetr’ntion ’a{-ﬁ'thom by\’ut‘o adiography. (Report dated 1955.) - .

. . MR-
$u P .. 2 ST
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- activity #n urine was ponftored. (1952.)

gkin ares while dréath
o msnesunted Sy measurement of tritfun ox{de subsequently gxcreted in the
. .pubject's urtng’“ 3

fteen subsects were exposed on thelr left fourth finger to 200-600 R

Te)
.of luh %orays {n a single exposure. Microscopic observations were made

pefore and after treatment. (Report dated 1947.) :

2) during ¢ peM"' Wiw nis} crde st SEER oa
250 R tgga‘lhgow Xerdy i77 Mﬁ uppr:ss e‘n&’w’n‘e’%??uon 10 : kidney
transplant. Sevea other pdtients recefved doses of $50 or 450 R. . The
treatnent apparently was not successful but survival time wasn't stated.

3) During the perfod 1938 to 1963, fnternal frradiations using P-32, Y-30 and
1-131 were continued and sheir ¢1inical therapautic and {rradistion effects
studied {n patients with polycythenta, chronfc Jeukemlas, multiple myeloms,
‘Iymrhogranu\oses and thyrotd disorders, including thyrofd carcinoma. The
patients receiving {nternal {rradfation over the past 26 years have been

tiosely followed. A high percentage pogt-morgen examinations have peen
obmt}ed on the decéase pmunts.g b . poe

4a) In 1950, six subjugts received a few milifcuries of tritium by inhale-

tion of {satopically Vadeled hydrogen gas. Trittam concentration fn urine
was monitored for 15 sudbsequent days.

4b$ In 1952, subjects inspired HTO saturated oxygen for 4 to § minutes. The
HTO0 retained In body durfng the wxposure was obtatned by subtracting the
HTO expired from the HI10 inspired.

4c) Also 1n 1952, measured amounts of tritium as HIO were ingested by male
subjects. Venous bYopd and urine were monitored for tritiim activity for 2-

}/2 to 5 hours subsequently.

44) The Tower arm of subjects was dxposed for varfable lengths of t{me to
varfous actfvities of HTO as water vaggr and the HTO fn water. Tritium

&¢) Afr soturated with tritium oxide was ¢irculated for one hour ovar 2

9,8 cn® area of a male subject's forearm. Abso tion was estimated from the
«tritium activity in urine passed geveral hours following exposure. (1952.)

§) In 1951, fourteen human subjects w;re gxposed over & smal) ares M o)

4o water-vapor atmosphere Vabeled with teitium
O ot (e m‘\?tgbu%ﬁ Yot was sinfarly .-gma‘fvo.r Pl togal
n

g vncontaminated air. &bsorption of gritium pxide
) these ”f Tments tndicated ja 4-fold greater

 frem the: erinents In 1 ja 4-fol
::{:;“!‘gart e' m ‘otrﬁl,hkte S{F&Rqs&paf \‘. pow'aftihe‘r; 'g‘lﬂﬂuﬁ oxtde
m;d 1cd 1o reductions §n the gllowadle concentration of tritium oxide In
&Ll ) S oot

,:
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Project Category: Pgtqb'gﬂc pnd Physfoloptcal $tu3ies
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e . R a1 JSURRRSEEN ¥ ) 1 )
B Funding Source(s): AEC/ERDA/DOE
© ./ Institutton(s) Princspsl Investigators - meetmemeemYmeT
- Arsén i th obpital
1 22 . ] m‘: .

Argonne National Laboratory

« Re E. R an
Los Alanos Sclentific Laborate
6. C. G, Lushbaugh v BEST COPY AVAILABLE
Pacific Northwest Laboratory
T. o.M, Belﬂq
8. M. E. Palmer
Sloan-Xettering Inst. for Cancer Research
9, J. S. Laughlin
Untv, Californta, Berkeley
10. M, Pollycove
Untv. California, Los Angeles
110 Je F. Ross '
12. G. V. Taplin -
Unly, Ninnesota : . ,
13. M. B, Becaner
d Univ. Pisa {Italy)
. 14. G. Monasterio
Univ. Washington
15. W, 8. Nelp

oPeasesssans > oRme s apssscsastasnapnal

3 - Objective(s) of Project: Tracer studles usfng varfous radionuclides

) L]

. Short Description: During the perdod 1950-3980 many tracer studies were
conducted on human subjects for the purposes of studying the physiology and
L metabolfsm of 1abeled substances. Usuaily only a few subjects are involved
= 4. a%t qn each study. ' No late effects are expected and ‘p eneral, there hasfnot
LT been "ﬂm'nf'fPHP"W' prief gescription of fhe ptudies are:
(1) Progeiterona-4 Yadeled with gprdon-14

) $ used to study proge terk‘ne
& _ metabolism {n-gwo poatfents. Doses were ;,:;_.“ 37.8! ; “f PA M

rd patient

{
' ' . v fen6 d
W e
- { 0; ' ) “‘ '

~

maternal ahd fetal tissues studied. Storage of the hormone
compartme:p ,gn found. (1958) SR
. - o E -ﬂT ? a - - L
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" (2) 450 uti of DL-gtutamic actd-1-C14 were inSected {n a patfent to
fnvestigate whother synthesis of Bence-Jones protein §s related to that of
aycloma plebulin. Urtnary and expfratory C0-2 were measured, (1958.)

ggsgcgabohm of glucose studied with C-14, by C0-2 {n expired air samples.

{8) Sequential studfes wore made of the body potassfum content of man in
vartous cardfac disease states, in aldosterontsm, and $n hypertensfon with
suspected hyperaldosteronism. A specfal study was made of the relationship
between pla assim shifss angntotal-bogy content ofﬁoztséun fn man
fn varfous disease states. They are also measuring the effect of magnesium
deficfency on 1evels of sodfum, potassium, magnesium, and calcium in plasma,
ceredbrospingl fluid, brafn and skeletal muscle. (1988.)

(5) Retentfon curve data with Ca-45, Sr-85, and'ndium were obtained. (1959.)

{6) An arm cmilﬁer wW2s used to measure lctivttc/ {n blood to determfne the
clearance of 4331 « Rose Benga) 1n the Y{ver. The curve has two exponential
imgnsnu. {nterpreted as reflecting hapatic upteke and excretion rates.

(2, 8 and 15) {1965.) A study was conducted to measure the Tong-term retentfon
and Yocalization of technetfum {n humans following both oral and {ntravenous
sdministration and to derive mathematical models for exceetion, which are very
useful in deumlnin? the radiation dose to humans from technetfum $sotopes in
the body. They are important from both medical and occupational standpoints.

9507c 4nd P67 were adninistered to 8 subjects by physicians st the
guinrsiu of Washington Hospital 4n Seattle. The subjects were

ospital 12ed at the University of Washington Clinical Research Center for
the first week. Whole body counting and excreta measurements were mpde for
60 days. The University of Mashington cbtained and reimbursed the fubjects
for their services. Jhe participation by PHL personnel was 1inmited to
providing the eﬁuipme t, making the whole body couQWm and excreta
measurements and analyzing the dats. The PHL participation was funded by
AEC but ndt she Unfvgrsity of Washington pi rticipation. '
(8) A study dnducted to determine the uptake,tretention, gisfridution
and excret ”gf‘pgbnethim 4n humans f&\o:‘!\i both oral #nd {ntrevenous
:dmin:‘:tr:t ag;la- 0 3_tnﬁg thet {effgctfven_e%s ff' g;l’?g ;g\ {fg\ 'xgpgzac::tgifum

ron the sAhesqpencentrations were FRILVENT 40 POss
plant personfyls. aﬁﬁhi '-?f ?P J:{" : 4 ,‘3 ot

W I s,

R L s * . .
143701, was_sdninistered to 14 volunteers W lystetans f the Hanford
Environmental Health Foundatfon (HEHF). Whole body countiag and excreta
Iﬂsuremcnts were made by PNL for one yesr following administration of the
Pm. Six of the volunteers were 3150 {njected wit ?HA at vartous
ntervats before and after the administration of the *°°Pm. Both the HEHF
and PRL contributions to the study were funded by AEC. '
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Fis) (1977-1082.)

(9a) Towextend *the know)edpe 0 4 o e $he Jocali- |
gation gnd $mprove the dugnos s'i"?’f.&fr”f} ’.’.?1:3 t%odﬁym\d} Run’. studies
. gnn been in rrogrcn ovar the seven year perind (1977-1984), )
he s ?mc ims are as follows: (1) To %ntheme feom different radio-
y 1abeTed precursors & Jarge varfety of: (a) N-13 and C=31 Yabeled aming acids
L um.? w- 16 Jﬂ‘? .scurn. ] f-xx radfolabaled cardoxylfc actds, {c) 1-(C~
(e} 1-{ts ~geoxy-D-glucose. {2) To.smplay the synthesizpd gompounds for
uantis, ¥ig pecf p $tAN pl{sm to
mprove 3 ! ’ treatment

response.

(9b) Yo investigate the alteration fn metabolic patterns related to cancer,
methionine, technetfum-9%m and fodine-131 were used. These were used {n
various compounds for the study of their metadolism ¢n bone, parsthyrofd
tissue, 1iver, lung, pancreas and brain, Research was dipgpted towards basic
! wetnbo‘ fc patterns and their alteration by maldignant procésses and by therapy,

. ar:: &1 so towards the development of usefyl dfagnostic tests for early malig-
KR ".. n - .
o [ ] : Y

5 €10) Yarious hemstologlcal studics tncluded: (19389.)
- ) {n 35 patients fron kinetics with Fe-53 and ce11 volume with P-32
b} survival of red cells, white cells and platelets with P-32
ai{sopropyl fluoro-phosphonate,
¢) intermediary metebol{sm of glucose and uric scid with C-14 glucose
and C-14 uric asefd.
dl heart function with 1-131 atbumin.
¢) Co-60 vitamin B-12 absorption.

~ .« {11) The metabolic turnover of 2inc-65 was studied, ustng a total body
. counter. (1966.) : A

 412) a) 1-131 Hippuran was compared with other renogram agents and found to
.- T have the higher renal excretion efficienty. “

' D) 1-131 cholegratin was used {n 35 patients to measure plasma volume
ibs ftute for human serum 21bumin.

$ bst ! :
iiﬁ‘ iﬂi 7921 yps used g0 study hepatic ﬂ ood flow conpared wi th
s .giuﬂia‘iiﬁfig%:::'fg;*';mzagms g s sater then
LR vafls :93,’«"‘ . ~S1049°3 ’#9’57'4

) e ¢ T v ?{ ) ik (&
gﬂ Ara . ﬁrﬁ; Fsionat ?o'ﬂ R8I ng utflized
v 40 Mmeaty . 9 f primental
! sntmals. i " qn %n was
studied in Wr ?‘k offithe cervix.

r or

They were stUlUned before rediatitn, tame 1y sfter radfetion and 6-12
weeks after radiation when healing had pecurred. §n pddition, other
diseases of the colon such ps ulcerative colitis and divertfcul ftis were
fnvestigated to find out {f thére were de}ec‘_tqblc'dlsturbances 1n regiom)

: .

3]
d)

c¢irculation. (1963-1968.)

300469
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114} To Jm'ﬁe the mchanhms controliing ulmmr{ clecplation mam

- were carrfed out in norma) and athoioglc su jects. n dasal cond‘t ons and

: undﬂ‘ varfous stimulations. 'rne gata confirmed the uhuomht‘ prov fously
found betwean pulmonary blood volume, stroke volume and total blcod yvolume
and provided new materia) for an integrated evaluation of mchunims
eontrolling the pulmonary circuhtion. {1960+1965.) e

{15} See {iem AN
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Princtpal Investigator{s): C. A. Hawley
Dbjectivels) of Project: To obtatn quantitative tnformatfon on the kinetics
of rad{otodine trangport from the point of release to the ttmosghere through
the entire air-vege}:qon*cow-mnk sequenge $n the human food chafp.

N A . ot

\

short Descriptions The prelininary experiment was conducted during May and
June of 1963, The experiment was conducted near the southern boundary of
the . INCL (formerly thu NRTS). Appreximately one burie of 1o0dine-131 wat

redeased atmospherfcal 1y, and deposited on pasture ared downwind fron the
release point, $ix ﬁl,!g ¢ous yere placed on the conteminated pasture and
seven humsn voYUNReers €onsumed porsions. f: the resul ;lng pontanippped of ik~
over an 18-day pead. * - ¢ <, S A I-.-‘;--,'f ?

¥
L3
\

Pr"af%?F Sine quiot! \’ﬁwﬁigﬂl form of
bt ‘to an ared debignated the . . .
Expecimentsl Dafry Farm p& t on;R Ep'hpggxﬁm y}seun nites 7

(] :

northeast of the Idaho Chemicp) Processing Plant). Three human volunteers
were. On the test area during the time of cloud passege and were Yater
subjected to tnhalation thyrpid dose messurements.

RPN T P .., Chprage CRL e v ~
Ourin? November 1965, thd 1064 sxperment'wn repested ustng pimitor
quantities and forms of Jodine-131 4n the same area. Seven volunteers were
seoted $n the test arca nent to high volume afr samplers tq correlate -
fnhalatfon uptake with the amounts of fodine present n the pfr.

Follow-up Data: Due to the relatively short half-1ife of Todine-131 (efght
days) and the Tov thyroid doses recetved by the human volunteers {ingestion
dose, range 230 to 630 mrad; fnhalption dose, range 6.1 to 15 prad) no
follow-up data acquisition was constdered necessary.

f. .
PR Y “
» P
- peps 3
! =

3004593 . .

-

eV '



.-.._.E !-‘..!."..',,.;pv."."'c!!.';k"'.""l"v"i""'_l! 1114,

e and pyptotoptesl Swdfes . 5
‘ .,;:n,-:"'_‘* . ¥ ,Wa “,r,\—“};.._.r

ws

oy 0 snurce(‘ """"" - P PR T L L L L Dbt dededdadatiied omnovrnusnwd®
pi'ﬁ?;;mn(m weL o |

N | ( LN -

?Prin'clpn Investlgator(sh c. M. S¢il)
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3;:1::{; ;;i;l.;;-l;raect: The determination of the petabolic Fate of
{ d health, and cal{bration

'*r%dionuclides fngested or inhaled tumans {0 ¢oo
of both static sad rovational »ienn ng instryments for the direct in-vivo

w2asurenent 8t internally deposited radionuclides.

~

~ Short bescrtptio}i':‘ €ight humdn volunteers were tnavpived with the humsn A"
studies endeavor, whic consisted of thirteen {ndividusl syperiments conducted
1572. A1l of the “‘hht persons {nvolyed

during the period | to Januar,
t’lﬁﬁc and »11 were assoctated with the Analyticsl

were empl o{ed b‘
- Chemistry Branch of the Heaith ang Safety Division Four of the experiments
n-41 (3 noble ges with s half life of 3.8 hours)

{avolved {nhalstion of Argo
cwAnd nine exper{ments resulited in the volunteers swallowing Snsoludle

Bolyethylene capsulph ontainfng wieropurie smpunts of gagiosctiyflys. .
B S : . .. B ,‘-_",,,”’?"’f

FolVou-up Data: The ghort half Jife of Argontdl and {ts ‘small residence time
‘4n the body resulted in vm? smald radiation doses £0 the yolunteers.  The
fasoludle capsules requived sbout 24 hours to pass through the body end

doses due to the guantities of radiofsotopes fnvol ved As

~produced very smll .
d consequence, no f61ow-up Sata acquisition was considered necessary. -
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