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July 29, 1966

Trip Report of A. M. Brues and M. W. Rosenthal

Informal Meating on 'Plutonium Contamination inm Man® at Rocky Flats,
Colorado, July 25-26, 1966

This meeting was held at the Rocky Flats plaunt of the Dow Chemical
Company, near Boulder, Colozado. The work at that plant which is
germane to the subject of the meeting 1s chemical engingering and
wetallurgical in nature and coasists in the gscovery of plutonium from
various materials and in fabrication of plutonium metal. The work
is carried out by dry box techniquas, and cecasional exposures hava
oceurred through ichalation of radioactive aerosols or through iatroduction
of material iato accidental wounds. Industrisal health representatives
cof some other laboratories handling this sort of material were present
at the meeting and there was an exchange of information about the
wanagement of accidental contamination. DTPA is generally used, loeally
in the course of decontaminating wounds, and parantervally to incwease .
the excretion of circulating waterial; there is svidence also that some .
depositad Pu may be released by such treatment. ‘

Bioassay is carried out by the usual avalustion of exereta levels.
Whole body coonting takes advantage of the presence in plutonium of
amounts of americiume2hl (daughter of Puahl) which are measurable by
weak-gatma-counting tachniques., This was discusssed at some leagth, both
as o counting techaiquaes and with zegard to whather the metabolisms of
Pu and Am are enough slike to make the latter a suitable tracer for tha-
former. The comsensus was, that for practical purposes; i.e. well within
a factor of tvo in body coumts, they ave. BRowever, further work seems
to be indlcated, bearing on the case where vigovous DIPA tharapy has been
used, 1in visw of some evidence that i% removes £m more efficiently than
Pu.

Daia on actual occupational exposvres were given by B. A. Putzler
{Rocky Flats), W. D. Noxwood {Richland) and Pbil Deam {Los Alomos). Im
all, there may be threz dozen personnel retainivg the wazimum permissible
body buzden {0.Ch uli, or 2/3 microgram plutcnium=239}, not wmore thaa 3
of whom bave 10 times thaz emount. These are divided about equally
batween the inhalatioa and wound modes of iatroduction. Imasmuch as
soze dogs in the Uesak experiment have developed bome tumors after ten
years® eupogure to skeleial dose vates cozresponding to 18 times the
human permissible buzden, it szems that under the best circumstances,

2 few industrial exposures can occur which aze nmot very faz below
dewonsizably toxic levels.
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Since evaluation of local and gene%al coatamination is facilitated-
by exterpal counting of very soft gemma radiations, there ware
discussions of methodblogy in thils area. Hodge Wasson {AEC Headquavters
described some very promising developments in solid state counting which
get arvound the problems of detector and amplifier noise and of window
thickness, even when photons below 20 ReV are being measured. One has
been developsd by General Elactric, covered by AEC patent, which is mot
such larger than a thumbnail. Box and scraws occupy 95% cof that volume
and 5% contains a specially preparad boron-silicom crystal and a tunnel
diode, The crystal has been treated with phosphorus on orne side and
gallium on the other and then shaped and etched to gain maximum
efficiency. It measures the 5.5 KeV irom~55 gamma very nicely and the
output can be fed dizectly into a scaler.  There is mo noise, evea vhen
it is warmed up to 75°C. 1In addition to all this it is adaptable to
vary wida dose rate and encrgy ranges, is cheap, and so can be uszed in
arrays and combinatious ad libitum. Wasson is anxicus for people to
suggest or devalop uses for it and we are planning to do business with
him (the Bioassay group hare is alraady doing so). Hs is going to send
some reports which will give an idza of the scope of its potentialities.

Roy Thompson (Richland) wenticned the much greater gastrointestinal
absorpticn by new-borm tham by adult animals (this ia very wall known
but not very well understood). Polymaric or moaomeric Pu given to
pregnant rats show much less deposition in tha fetus than in the dam.
The monomeric material, howsver, deposits much less heavily in the
fatal liver and much more heavily in tha fetsl skeleton than in the
corresponding maternal organs, indicating that it gets into the fetus
in a “"super-ionic" form.

. Pigs have been injectsd intvadermally in 20-30 sites: maximum single-
site injection 5 uCi (cf. HW-76000). When given as the nitrate 5-10 percent
1s deposited iu the skeleton and liver within a few days; after a few wesks thae
injection site sloughs off leaving 1-2% at the site after 2 years. Given
as the oxide, ona-third remains at the site after a year, up to 10% 13
found in vegicnal lymph nodes, and less than 1% in iaternal organz. Fo
tumors have daveloped 5 years after injections were mads.

D. Athazton (Utah) reported gel-filtration chromatographic studies of
protein bindiag of plutonfum in the plasma following intravemous imjsction
(Rad. Res. 26:114, 1965). 1t is bound so strongly to plasma protein that
even after 2 day the plasma contains ona-fourth or mora of the injected
amount. The largest frackion of the protain-bound Pu iz associsgted with
transferrin., A recent similar study om americium-2i1 has shoun that it
disappears from plasma much more rapidly than plutonium and that 1ts binding
with plasma proteins is more labils,

C. Mays {Utah) descridbed the beagle toxicity data and discussed them
along the 1ines of his Argonne seminsr last year. Scme praeliminary work
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on amevicium deposition was mentioned.

W. J. Bair {Richland) prepared ozide aerosols by vavious mathods and
got somewhat differant retention values after inhslation. All but the
most recent work appears in HW-6700 and AFWL-TR-65-214 (Mazch 1966). Of
that initially deposited in the lung alveoli, the half-time of zetention
in lung is between 600-1000 days (300-h0O with one preparation). In a
long-texm experiment begun 6-1/2 years ago, 40 dogs were exposed 80
that they retaimed various amounts up to about 10 pCi; 20 of them have
died, 12 with pulmomary tumors {the first at 38 wonths) and 8 others ‘
with pelmonary £ibreosis and imsufficiency. One tumor occurred at 67 wonths
in a lung containing 0.3 uC{ (see Health Physics 121609, 1966).

_ L. Casarett (Rochester) presemted material on lﬁng depesition and
transport, mostly based on work by P. Morrow and included in the ICRP
task group report on the lung model (Health Physics 12:173, 1966).

Some more or less informal discussion seemed to reveal (1) that
while subcutancous plutonium tends to be tramslocated to intarnsl organs.
as 1f aonomeric, that which is deposited is lung tends to be translocated ;
as if polymeric; (2) this may be bacauss thera is a good deal of phagocytosis
going cn in the lung, so that the translocation may be by csllular machanisms
(endocytosis)®; (3) everybody uses the teras “monomeric” or “"ioslc" but
uobody takes them too literally, as they are gensrally based on :
ultrafilterability of solutions or on track coints in autorsdiogriphs)

(4) the “solubilieation" for tramsport of deposited "insoluble" materiel, . ..
for instance fragments of plutonium metal, may take place through comPlexing -
by protein; (5) it is possible that in a long-lived animal with apprecisble .
amounts of Pu in the 1iver, that organ, rather than bone, may become the
“czitical orgas.” o S

W. Langham discussed the handling of the Spanish plutonium contsmination
from the accideatal dropping of weapops last Jemuvary. Although a great
deal of Spanish soil has besea translocated to tie couthern U. 8. for
burial, there does not appear to have baen a eignificent smount of human
contamination. Some rumors to the contrary have been genmerated by lay
sources and theré is a suspicion of ulterior motives for this, since land
values in the developing Spanish Riviera are due to improve considerably
in the néxt ¥V years. SRR

#* ' -
Casaret: thinks that alveolar liniag cells baceme phagocytes and wander
off to the iymphatics with fmgested materisl. '
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