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I. Purpose ~ To develop techniques for in vivo calibration of whole body
counters for measurement of radiocisctope burdens in the Iung.

II. Background - The geperal concept of the subject rough-and-ready
experiments was brought ebout by contractor requests to Anelysis
Brench for the messurement of soft gemma emitters, specificelly U-235
in the lung of contractor workers. BSince the low emergy radiations . /j
create problems of geometry and self sbsorption, it wes decided that = /.
end in vivo calibration tool would be 2 desirsble thing. To this/end,/
then, thinking began on whaet sorts of systems and enimals could be
used for spike studies for the specific purpose of cslibrasting the
whole body counter or other in vivo measuring instruments. The two
enimaels considered in this vein were the plg and the bear; these being
the two which {excluding chimps) would most closely approximate humen
thoracic asnstomy. The beer presented mechenicel ss well ss emotionmal
problems, therefore it was decided to try the pig. Physicael meesure-
ments of the lung snatomy of the pig were mede on two occesicns; once
by Mike Tiernasn and once by Dr. Spikard end Hewley.

Since it was desired to measure lung dosages specifically, & concept
of intretrachizl injection of an eerosol was considered. This would
iovolve plecing & endrotrachial tube deep into the trachee and through
this tube inJecting serosol-size particles of U-235 oxide into the
lung proper. This will more than likely present some real problems.
Dr. Spickerd contacted Hanford Labs snd wes referred to the University
of Washington. The people &t University of Washington ceutioned
against leryngeal spasm and subsequent desth. However, 1f the direct
lung injection cen be accomplished, pheryngesl snd esophegesl con-
tribution csn be avoided.

\
£ simple but (hopefully) effective dust generator hes been built and
tested on & preliminary basis. This generztes roughly cne-micron size

perticles of U-238. The generator consists of = Wering Blender which
egitates the fine dusts. The fines are carried by low eir flows
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through & system of chembers which seperetes out the larger particles.
The smeller psrticles which pess through the mechenism will be Injected
into a lerge chember from which the ansesthetized pig will draw the
perticles into its own lLung through naturzl chest expension.

After an injection hes been accompilshed, the machinery will be cleened
end the remeining quantity of uranfum will be measured. The pig, while
still under ansesthesis, will be counted 1n the whole body counter or
with the portsble instrument which the Analysis Branch is considering
using to determine in lung burdens of low-level emitters.

Ag you can see, the mejor emphesis et this stsge of the experiment must
be pleced on the mechenical, hendling, and sneesthesie problems
involved, and in the refinement and development of the technigues
involived for the splke itself.

Progress to date - The barn at the EIIF has been modified to contein pigs.
This consisted only of the construction of e pig pen inside the bern at, .
an estimated dollsr cost of $50. One $20, 120-pound pig was procured ,“"‘
on January 25. The $20 was tzken fram the Brenches' petty cash 22; /%
» pelf-feeder wes purchased by requisition at s cost of $28. & yport
and holding cege wes made by the modificetion of & lerge enimel trap
elready on hend. The eerosol generetion equipment consists of &

Waring Blender, & plastic chember which hed been used for the lsolation
of growing plents, end an lumpection bottle which was used for an
experiment eimed st the developrent of a noble gas sampler. Total
expenditures to date, ectual cash outlay, should not exceed $200.

It is estimeted that spproximetely two-men weeks of effort have been

put into the project.

Qutline of Puture Actions - The following tsble liste the points in
time at which various phases of the experiment should be eccomplished.

Experimsnt Portion Tine Accmxplishéd Msn.weeks needed
1. Development of sneethesis & Week of Fab 8 2 H.P. Branch
hendling techniques for the pig 1/2 Medical Br.
2. Development of injection Week of Feb 23 2 H.P. Branch
techniquas
3. JActuel Spike & Whols Body Week of March 1 1 H.P. Breach
Counting 1 fnslytical Br.
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Future Plans - If injection techniques proveas to be successful, then
a thorough litersture search of the state of the art of inbelation
studies, with particulsr reference to dose end the hehavior of
perticulate metter in the lungs, should be made. The research then
could be expended to incorporate such things as histologilcel and
eutorediographical investigations, cslculetlons of lung burden and
dose, and, conceivebly, behavior of hot psrticles on the cellular ~
level. Until the technigque for splxing for the calibrations of the
whole body counter can be sccomplished, there can bhe no real plens
set for future sctivities. We intend to play it by ear through the
Pirst or preliminsry phases of the inhalation stuldies.
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