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Thig merorandun is concernad with establishing, fron the viewpoint
of the reccsreh prograen of the ledieal Cepartoent, those features of the
ATC ikdical Zaseerch Reactor design(l) which it 1s desirable to retain and
waich to changs.

The prineipal need for a reactor is to provide a source of slow
aoutrons and other rediations for studying their effects on bilological
gystems and for investigations of medical uses, specifically slow neutron
capture therspy. For these purposss the reector should havet (1) a patient
irradiaticn facllity; (2) a nerrow-bean aniomnl exposure facility; (3) a
broad=-beca animal exposure facility; (4) a microblologieal irradistion
facility; and (5) a means for production of special isotopes.

Zxperience with the BITL research resctor in the use of thernmal
ngutrons in reutron cepture therapy indlcates that for biological studies an
external begm of thermal neutrons having a flux of 1010 to 1011 thermal ‘
noutrona/em?*sec is nseded. This therml neutrcn hasn should be as free as
Pes3ible fron fest neulrons and garma rays. In the geversl facilities it
ahould be fecaiblo to instell means of altering the character of the emergent
radigtion. Uhile a rursly tharmal neutron besn is desiwrabla for pert of the
Jrograd, for otier phages a mixtura of perhaps half® epithernals may be
cosirable, to be achizved by diminishing the zmomt of moderating material
Setuzen racctor sore and irradianticna port. Othor experiments will be based
on fission plate arrangements or other forms of comverter mwoviding fast
noutrons or gamma rediation. This ldnd of versatility is necessary for
Ml3sst utlliization of the nuclear zeactor in biolomical and medieal research.
Jecause of the proxdmity of the BINL rasearch raactor, the need for isotope
sroduction facilities in the twdical research reactor is limited to those for
certain isotopes having very short helf-lives,

The present ATC desipgn appears to sstisfy the requirenent for a
high external thormal flux, and the low quantities of fast neutrons and ganma
rays quoted are the naximmm acceptable. The desircd characteristics and
modifications of the various facilities follow.

(I)ATC A12-191 Final Report - General Arrangement Design Studles for
BNL bdical Resedroh Reactor, January 15, 1955.
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The Patient Exvosurs Port. The patlent extposurs port and preparation

Toon should use o vertical face of the reactor and remain esgsentially
ae now drawn. The more detailed deaign of the port should be
modifisd as follows:

A.

3.

C.

1.

A ghutter for the port should be provided.

The rsascon3 aret

2

b.

Ce

To allow accesa o ths proparation roon by persons
rreparing the patisnt, while the reactor !s in operation,

To allow more eccurate control of exposure time than
would be poasivle if it were necessary to bring the
reactor o pouwsr with the patient positiomed for expogsure.

To avold interfersnce with the independent operaticn of
other foeilities,

The shutier should consist of two parts, a neutron and &
gacma ghiold.
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The gamrma shutter should be motor-driven, and require of
the order of 60 seconds or less to open. While the gamma
shutter is closed, continuous occupancy of the preparation
roon should be permissible (total radiastion exposure less
than 8 milli~en/hour); while it is open, limited access

to the rogion of the port should be permissible.

The neutron shutter should be of suitable materials for
sbsorbing slov ond epithertnl neutrons and the total time
for ita opening or closing should not excesd two seconds.
The shutter should be located between the petient headblock
and the shielding interposed btotween the patient and the
ceactor core. It 1s anticipated that tie patient headblock
be 1.3:dly fixsd to a cart on which the patient can be
complately prepared well-removed fron the sxposure port.
Uhen the patient is completaly prepared, the cart can be
wheelad to the expesurs port. The headblock will be so
desirned and so positioned on the movable cart that 1t

can ba 9asily "plugged izt to the port opening, following
which the neuiron shutter can Le opsned for the exposurs.

As »regently indicated, the shiolding and moderating materials
between the poiient and the reactor core are fixed. The entire
assembly in the 20" dian tubs leading from reactor core to treatment
port, including the shuttsrs, bisouth shield, deuteriun tanks, and
grophite stringers, should be removable. Graphite stringers should
be removable essentinlly to the core of the reactor. Chenging of
the assembly should requlre ro more than 2 or 3 days' work.

The centar of the port should bs 36 inches fron the floor.
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The Pregsnt Pord Deneath the Neactor. This port, ag well as the roonm
into which it opens, should bs eliminated.

Animal Sxoogure Facllitiss. Two animal exposure facilities, ons narrow-
bean and cne broad-bean, should be provided.

A. Tho narrov-tean animal facility should also use a vertical facs of
tho roactor aond should have a recovable assembly which should be
icdentical and Interchangeable with that at the patient treatmsnt
port with megpect to shutters, graphite and deuteriun moderators,
ard gamna sghielding. OJrawings indicating possible locations and
detsils of am anlmal £acllity vhich would aatisfy thess requirements
ars atiachiad. {

B. Tho troasd-bteen anlnal exposurs chamber should be designed and losated
ecgentially as Indiceted in the ATC drawvings, with the following
additional charactaristica.

1. A deor providing access at level B should be jrovided. A
suggested location is shoum in an stiached drawing. The door
should be motor-driven and should open gufficiently to allow a
four~-foot clearance.

2. A removable shield sufficiont in thiclmess 4o reduce the gemm
radiation level in the exposure chamber to less than 20 r/hour
at full power should be placed against the carbon face. The
shield should be removable so that experimental objects can be
placsd in the chamber and the shield then removed. The shisld
should be removabls in 30 seconds or less.

3. A removable slow and epithermal neutron shisld "shutter” should
also bo placed againat the graphite facs. This should eithsr be
ronovable separately from the gamma shield, or should slide into
place as the gamaa shiseld slides out of position. A separate
rsutron shield would have ths advantage of less weight and, thus,
=ore rapid removel with resultant zore adequate shutter action
would be pogsible.

The :Herobiolomical Exogure Facility should consist of a removable
ccnerate tluz lsading througn the shielding directly to the graphite;
romoval of a graphite sizingor also should W provided. This facility
could te used for the irradiatlon or activation of biological materisls
Placed within the graphite reflector, or 1% could be fitted with a hollow
graphite lirer for irradiation umder collimated beam conditions, for
study of radistion effscts or neutron depth dosimetry in tissue equivalent
nsdia.

Isotope Preduction. A fecility for producing isotopes with half-lives

of the order of seconds in solution or in gasecus form, should be included.
The most satisfactory way of mseting this requiremsnt would be with tubes
extending through the graphite and providing for continuous flow of the
fluld involved with direct delivery through outlets into the patient
treatneont roon and the narrow-bean animal facility.




