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DATE  September 13, 1966 . BA F;Zu:;n-Z et

Frow  J. J. Fuquay &Q\%’KMJ\

sussect EFFECTS OF NEZUTRON IRRADIATION ON SPERMATOGENESIS
IN MAN

-

A joint research study with Dr. C. A. Pzulsen of the University of
Washington on the Effects of Neutron Irradiation on Spermatogenesis in
Man has reached the stage of use of volunteers from the VWalla Walla
Penitentiary. The Radiological Physics Unit wes directed in July 1963

by the RLOO-AEC under the provisions of Agreement No. AT-6 Corntract g
No. AT(45-1)-1350 to assist Dr. Paulsen in the development of proper Q '
shielding and pertinent dosimetry for this progran. (See Appendix I

of the attachment to this letter). Since that date this assistance c;jlﬂ‘<..
has been included in the Schedule 189 project titled Radiological -)%{ N

Dosimetry. In order to accomplish this assignment it will be necessary*—-—;f7ﬁ{(f'
\ for us to participate in the operation of complex instruments to ex- Y% 2y

pose the volunteer to the prescribed doses of radiation, measure the o,

dose delivered, and report the results to Dr. Paulsen. Dr. Paulsen will

maintain the doctor-patient relationship, procure and pay volunteers,

plan and schedule the volunteer participation. He has obtained redical

approval and will provide medicel care and advice in all phases of the

study. . : ,

Because of the nature of the study and the degreé of our involvement
questions arise as to our liebility. Ve therefore request a) an
_evaluetion of the position of Battelle-Forthwest and its personnel with
respect to possible legel action ané/or economic loss, b) informstion

- concerning insurance to cover such loss, and c¢) approval to conduct the
experircent. '

JJ Fuquay:JMN:flb ‘

Please indicate your approval to proceed by your signature on the approval
line below. :

APPROVED:

Associate Director ' Date
REPOSITONY //VZ
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EFFECTS OF NTUTROI IRPADIATION OH

SPEATOGLHESIS Iif MAN

This study is designed to determine the vulnersbility of human testicular

tissue and its physiology to neutron irrzdiztion by causinglcontrolled neutron

e ¢ = iy

h uman volunteers.
injury to @U?‘?estes of human n .

et e . =4 2T

Incentive for this study ceme following the April, 1962 criticelity
accident at Hanford Atomiec Products Operation which exposed three men to mixed
gazna end neutron radiation fields which, according to clinical observations rede
by Dr. C. Alvin Paulsen (Associate Professor of Medicine, University of Washington),
affected spermatogenesis, chromosome morphology, and pituitary gonadal control.
These observations were made at dose levels expected to be below the limit of
biological observation; there were no other observed affects elsewhere in the
body. These findings brought atout further controlled research of which the

present study is a part.

Dr. C. Alvin Paulsen of the University of Washington bears the primery
responsibility as senior investigator under AEC Grant No. AT(L5-1)1781 and
will‘perform the clinical studies necessary 10 evaluate biological response
of the tissue., Since neutron dOSiﬁetry is cruciel to the success of the
experirments, the AEC directed the Rediological Physics Unit of Pacific KNorthwest
Laboratories® to assist in developing a suiteble irradiation facility and

providing neutron dosimetry.

This assistance was made a part of the regular program of the Radio-
logical Physics Unit under provisions of Agreement AT-6 of Contract AT(45-1)1350
on July 9, 1963 (see Appendix I), and has been covered by Schedule 189 projects

since that date. - {M/‘ do

The University of Washington purchased a neutron-generator which was
assembled with prototype shielding at Pacific Northwest Laboratory by Radiological
Physics Unit. TFollowing pilot studies of the required shielding, the most
effective use of the generator was determinéd. Simultaneously, suitable neutron
dosimeters were being developed by the Radiological Physics Unit, Battelle-
Northwest personnel installed the neutron generator et Walla Walla and put it in

# Hanford Laboratories Operation at the time the study started.
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working order. Final details of the shielding and irradiation facility are in
process and calibrations and measurement of dose distributions are undervay
using men-equivalent phantoms. The calibrations will be complete in about one
rponth with the first irradiastions of volunteers beginning soon thereafter. In
setting up the facility, and making calibrations and dose surveys, Battelle

employees have performed as experts in the field of necutron dosimetry. The
- .~

redical scientists will continuve to depend on our expertise in this area. Our

- —

continued participation will involve Battelle-Northwest directly in the ir-

radiations since it is presently znticipated that a Battelle-lorthwest employee

will operate the neutron generator or at least be present during the tine a

[

volunteer is irradiated.

Details of the experiment are given in Appendix II. In summary, some

2o_inmates of the Walla Walla Penitentiary will be irradisted to give no more

—

——— _ —

thaﬁ 15 rads neutron dose to the center of the tesficles. Medical studies

will be mede to deternmine local injury and effect on fertility. Necessary

redico-legal arrangements for use of volunteer subjects have teen negotiated

by Dr. Paulsen and reviewed by the University Fospital Clinical Investiéation
Comnittee of the University of Weshington. 1In order for Dr. Paulsen to obtain

a license® forvtritium targets for the neuvtrcn generator, the project ceme

under jurisdiction of the Radiation Safety and Radioisotope Committee of the
University of Washington.** Also, the Division of ﬁiology and Fedicine has
periodically held progran revievws; the most recent was in Decenmber 1965, attended
by eight invited scientists from ORIL, the University of Utah and the University
of Rochester, and McGill, Colorado State, Colomtia Universities, Dartmouth
Medical School, Albert Einstein Madical Center and the National Academy of

Science. It is expected that the AEC will continue to hold these reviews.

% See Appendix II
#* See Appendix III
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F] D. C. 2051;5 ’ s * . e

Axtentioas By, Richexd E. Cunaingran, Caled Lo S .
Dear ¥r, Cunnizghazd . . Y
T . . -~ : . ‘.. ,' .
Vo are subaitting herewith an apolicatica foy g b Hroducet waterial
aze covering use of three titeniux aeitica nouton goserator tergets-

st : gy S

S ¢ * - * avami gy mnt & ey I . .o —n? : .
' Do woofl in conneerica With hurua wolulives irrediation ro3coTCile ) S
- -

12
[
0
el

mumco stadics eve to be carTied out by Dr. C. Aivia 2culsen, Ascoclate
Profescor of Medleire, Univirsity of Washington, wader the terma of AEC

Contmact AP(4S5-1)1731. . Cor . ST

s Undversity recogalzes the waigquo izporiance of “nis recearca
posres and th gpocial cualificatlions of tho povticipents. Vexiocus
asseets of experinental rothod cnd Tosponsibility have boca revieved by BT

Usiversity cgeneies with speelal corpatence cnd concera aad these finde . . -, -
e3m5 kave beecn comimniesved VO the Croduzbe Schsol. Oa this besis, the Conde
csoistance of the Ualvercity Radiologleal Solfwby Divicion bos becd chorzed
o cosist Dr. Poulsen fn guoaranteeing tras sodiolozical salety standards o
ey raintoined &uring the conduct ol this e:ooriuent et the ¥alla Valla = v
State Peaiientiory. , - et A

Tm vicw of tho dcpendeace of Dr. Peulsanls veseareh upon facilities
erd ziald of %he Washingtow State Penitenticyy, it is decumed iacppropriate
o include this dbyproduct raterisl liconce oo an arerdaens to other licenses .
under the total Jurizdiction of the Unlversivy of Vzphington Radiation Scfewy - .

& Radicizcsopos Comaitices I therefore cursresh that a cepavala lfcenca to -
dcoucd to Or, Paulsen ao tha vrineiple liccnsee, The Uatversity of Vaohe
5 ’ .

e
Lo - o . 4.9 Ak Asaded - 4 -
ingion woy be naced o5 ke fnstitubional licex

i CCo- . ) U R
. o ‘._, . s gt
Wo will eoprcclate youo Tavorsble corcideraticn of ¢his applicciica.
22d vi1l ba ploased to cupply whateves edditionnal &nd »zation ray La
RECOSEETY . : T .
T S S ' . Sincerely, . IR I R
o t ) .. P
- N . .y H *

oo ‘-'. D, Joscod Le l-icCa.':’chy' . e .
o T fha Craducto Schood .~ 5 L
0008911 S . S

veeLs E . I . s
Jisobe - : . ' .

. "..
. : : v ', <o ! ) B I
. . . . . - .

L L ey Promps § - - wewm > Ee e Semms  pwmn e S - c——— -




O

/Tf e..-;c.’ 1'.( vl

VNIVERSYTY OF WASEIRCEON B -
" .. . Seatile, Vagkingion 98109 S

* N * . .
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Calsed Steles Atoxie Bnergy Commiscidn ’ .
. .

Tsolenes srate .

by K "-.. edl i
iviscics Os werials Licensing

Vaghizgicn, Do Co 2051.5 ' Lt .
Adtenkicas Mr. Rickand E. Cunningian, C‘a.er

.« men

- Pezy Mo, Cumpinghome

T 2z hercby suomidtting for your eprToval ; £n epolication for lic >Zse
of troee souinal ;.y,.;'wae sourees cf %ritiun o be uced o0 Zixed ciweds
Swm tritide ’c:."r-vw Tor gemesatic: of Ceulty 43 1o & meutron geoeTatole '
s epplicatica is '"u'ual in thad The puassose of The fexget is tue
cc:.’“'o:‘_'.‘..:u groduetion of nev norcno :-_zs‘--'-y bJ doces of .5 o L0 rads %o .
Lhs testes of ’:az:._.:z o:.untce gunjects to ve ca ﬂ‘icd O'G.u et ths WVash
Ineten Siate Peniventiowy at Wella ¥23la. The 1k MEV peutiron irse &.ua
Sicm weseares i3 co *)..er.cr: 20y $o a wregrer of 250 Ci:”"’ =~zay izz‘au.‘.mon

-
ehena N

studlen new elwost conlc.e cud a vrocwen of 2.5 MEV zeutrons Tescarch’
widen kas ubilized deuwterch terzets o produce Tas saws vannge of awea.

PO Y el

"'"“‘f"‘f‘:. e of wme uwmususl features of tzis éxperivental D o:;:a:a every .
cffort tea beea wade To supply complete su':'-;o::'?:’ anPorration to eid
I expediting actica ca our G-'T’)].sC""A.OD by tka Tivisioa of Maoc sials

ZleOOO

l_.,c-:... e, :
¢ . -~ PO

Tha thudy of effects of favadiasion on muwon vestes ¥es Pivsd udere
telen Ly 3. Llvin Paunloez, H.D. ‘_’o‘.L.. nTing T ha ex 1%icaiivy eccilent 8% °
Forfond Atemic Pwclucts C,_ vatica, Richlemd, Washington, in Apsil, 1662,
Slizicel Zelliciupz o2 The Tinee exXpos 24 wan gave clecy fndicaticn sun’%
c:’*:';n..o"czc.,_.. 5 ShEITCSoR2 woipiology, and piliuitary goaadal centrol

-

was altencd by tho accidental espocuve w2ich produced bavely dlscera-
able effccts e.:...-"“n"e 21 %ha Tedy ecé ot ebooxbed deses espected to

e Salcy “he limit of bilologleal cuservebicn. ‘”’:'o cuesticas poced 'by
“rose ciintecl coservaticns are 1) wind Zs the “specisl? valoexabils 2y
.62 secticulen Slssue, oid it3 g‘r:\,r"'olog, a=d 2) to unat extent was )
tThis atirioute ole %0 peuvrca irvadiation.

Tellerizg wroscuteltion on "“b.:.a.ca'.:io:x o2 tue clirical findings
wemanding the Bawlond eccldect und ndox the ausplces of tic Colorcdo State
Toiversity mackting of the Istewnational Sywposiun ca ke Effects o? '
Yomioivng Radicticn O 'tne L\C‘:..’OCUC:;.'.VC cysten (edited by-Wo D. Caxlgoon,

P, X C\.SS'.ZQI.’, Fesr Yook, The Mackillaz Co-h,:u:y, 158k, op 305-30T;

roprint cielosed: 4‘%‘,'-;;»:&;' '.E) ; an iuzereascd avarsneso of the signd- |
wiaeca oF Lho Zindizas was exprosced and o & casull the Eonford .
cl"*;cul “eam unde= Di. Poulcen was. encouraded Lo wrdesrtake ac.cz'”‘ioml :
comt—olleld =oscarch., AEZC Crect Yo, AT(15-1)1781 v avarded to the
Univorsity oF Wachingion in ouppore o? this yoccarch,., Mre Paul Keasnaw

o U e, 1rCo . S
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