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In July, 1938, when I beoame a Fellow of the FinneyeHowell Foune
dation I hed just found that it is possible to looalize the effeot of
fast neutrons, Hitherto it had been considered a difficult problem to
collimate these penetrating, uncharged particles, After conducting e
number of physical tests which showed that neutrons could not only be
confined to a beam but that they could deliver a depth dose suitable for
the trestmen: of deep neoplasms, I begean a series of skin tests on rabbits
with both neutrons and x-rays to establish a dose of neutrons that would
be safe to try on patients.

The tests on rabbits indiocated that the neutron beam could be
used safely on patients. It was also determined that the intensity of
neutrons from our present cyclotron would allow clinical tests to be made
on patients in times comparable to those used with xe-rays. In view of
the precticability of undertaking clinical tests with tho present cyclotron
it was decided not to wait till our large, new, medical oyclotron is come
plsted but to gain some clinical information with the present machine to
expedite an effective usc of the now one. I then erranged a treatment “
set-up which ocould be fitted to the cyclotron and used for tests on the
upper regions of the body. On the new oyelotrow, which is being designed
for medical uses, & ruch more flexible arrangement will be possible, Some
pictures accompany this report showing the present irradiation arrangement,

On September 26th fast neutrons were first administered to &
pationts B8Since then once eah week the cyclotron is used for ths olinical
testes. Such a limited schedule is necessary at present in order not to
curtail the meny other researches in progress, The usual dally, divided
dose therapy is hence not undertaken, bul single or weekly~spaced doses
are given, This preliminary work is to be considered more as a teat of "
skin, mucosal, and neoplastic resctirns than as therapy, although benefl- ¢
oial resulis are being obtaineds The patiente are watched earefully for ~%
the time of appearnnce and the degree of the various phases of the resoce -
tionss Comparisons arc made to the results obtained with similarly
conducted exposures using million wvolt and 200 kilovolt xeradlation, The
combined information not only will serve as a basis for a neutron therapy'm
procedure with the new cyclotron but should yield results concerning the
dependence of the radiation reactions upon variocus factors.
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Besides aiding in the clinical tests, I have cooperated in
several lines of biologiocal experimentation. Dr. Marshak, who is an
expert at the study of chromosomes, has come to our laboratory as &
Guggenheim Fellow and 1s carrying out studies on the effects of radiatimig
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on chromosomes with the aid of a grant by the National Research Counoiloj e
W have bheen irradiating mouse tumors in wvivo with both neutrons and >
x=rayses Dr. Marshak then observes the decrease in mitoses and the number & 5
"of abnormal mitoses of the tumor cells. Ve have used Sarcoma 180, & g 5
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lymphosarcoms, and a mammary carcinoms. It is planned to use freshly
oxcised human neoplastic tissue in these studies. A study is also being
made of the ohromosomsl chenges induced by neutrons snd x-rays in the

fast dividing cells of the root tips of sprouting beans, peas, and
tomatoes, These various cells have differcnt numbers snd sizes of
chromosomes as well as different sensitivities to radiation. ZThe object
1s to see whother a correlation can e made between the total length

of chromosomes (chromonemia) in a cell and ite sensitivity ro redlation
and whether this relation is dependent on the radiations Thé indications
are thet total chromosome length and radiosensitivity ere dirootly ree
lated and there are some differences in the sotion of neutrons sand x-rays.
This work promises to give worthwhil- information for the predistion of
Pﬂiosenaitivity and for an e-plenation of the processes of ocell elteration
by irradiantion as well as an insight into the nature of chromosomes,

Dr. Spear, Assistant Director of the Strangeways Research
Laboratories, Cembridge, England, has recently come to our laboratory
through the aid of the Rockefeller Foundation to study the effeot of
neutrons on embryonic tissues and upon tissue oultures., We have irraw
disted young rats and Dre. Spear has observed the changes in mitoses and
the rate of recovery of cell development in the embryonic tissues, A )
great deal of work hag been done in th's fleld at the Strangeways Labora-
tory using gamma raysj consequently & compsrison ocan be made with the
results obtained here, We have also irrediated two types of bacteria
and will soon start irradiations of tissue cultures and further embryonis
tiesues. This work is related to the problems of the irradiation of
neoplasms in that dividing cells and the recovery of cells from radiation
are studieds , -

For the proper administration of neutrons end for an interpres
tation of thdbiological experiments, a mumber of physioal experiments
have been done, Expoeriments on the collimation of neutrons were reported
at the meetings of the Physical Soelety in VWashington last Decembers An
abatract of this paper has been sent to the Secretary of the FinneywHowell
Foundation. Dr, Gladys inslow, head of the Department of Physios at '
Smith College, and I have investigated two problems regsrding the lonie
zation prodused by neutron irradietion. Part of this work will bs
reported at the New York Meetinge of the FPhysical Soolety on Februmry
24th {an abstract of this is enclosed), end it is hoped to report the
balance at the Annual Meetings at “ashington in April,

Unfortunately all of the work discussed has been underteken so
recently that there has not yet been time fo- publication of resulte and
in most cases the data are still beinpg accumulateds. I am now writing up
three papers end in a few more months there should be some definite
results to report on the work in progress. The work on the Medioal
Cyolotron is being pushed, end it is hoped that in several months a
16 million volt beam will be obisineds No doubt later in the year I
will be setting up an arrengement for neutron irradiation with the new.
cyclotron and possibly regular neutron therapy will then be undertaken.
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I want to express my appreciation for the opportunity to
engagoe in such stimulating work with the feeling of assurance that has
been afforded me by this year's fellowship, and as I look forward to
the cxeiting things that may earise from the rapid developments here,

I hope I may be reassured in my work by the continued support of the
Finney-Howell Foundation,.



