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Dear Dre. Morgan:

I got back to Boston;after en extended trip, on‘Julj 1l4th and_took
with me’unopened'considerable mail, - Your committeelletter wes in the -
package and I am ashamed and mortified that I did.not notice I was
asked certain questions. I hope you will excuse my apparent rudeness
and do me the favor of sending such eﬁ}rpts from this 1etter to the
rest of your committee as seems wlise to you. I do not know the addresses
of most of them although the names are known to mer'

As was 1ln Richland July 1-3 and discussed soms of;thesevthings with
Dr. Parker and his colleagues. On my return I wrote hin further and
intend supplementing my original letter ath suggestions from various of ‘“
oy colleagues but I hsve no great hopes of giving you the kind of answers
I lmow you seek’s T

/ cn & few things I;haue very deﬁ_nite mformtion'.:”: First, all

experimertal approaches to dust and fume retention studies on man or .
experimental animals have been done with dust and fume clouds measured
in milligrams per cubic meter and a milligram-of respirable ‘dust or |
fume contains anything'from_360 ml1lion and more:particies{_ The ' possibili:
of working with concentrations much'below this_ranée nas'never been of
practica; Interest because we hed no waj of measuring inhaled or exhaled
susoensions.save‘in heavy doses;. Therefore I doubt if you'll find any
decent or practi~a1 analogy to the problem which vexes you gentlemen =--

what 1s a reasonable retention figure at. concentrations such as a few

ticles per unit volume’ o~ ‘ g\' ~/4 \\
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Secondlji in an attempt to answer the questionlon the bottom of

ycur rage 2J 211 our retention studies on man were done at concentrations
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oﬂ”tcbacco smoke, MgO, and CaCOsz)in the concentration ranges indicated.

. Particle size of smoke was about 0.25 microns, MzO probably from less than
0.1 micron to about 0.5, and Ca603 from about 0.3 to about 1.5. The =%
ftobaccc smoke and MgO partlclex sizes are ccntrolled by the method of

' generstion which is simple combuspion. The limestone was ground up,

_ sieved through 300 mesh and blown up in a cabinet of about 10'x 10'x 10%,
Afte r 20 or 30 minutes settlement the suﬁjects breathed the air from

the =xt cabinet and exhaled through an electrostatic precipitator into, e
a large\spirometer) doncentrations were measured from time to time in -g‘Q{s
the cabinet and values plotted against age of the cloud so that concen- ?®%q(
trations at any moment were kmown. Since we collected 21l the material e
expired we could determine total retention but we could not tell where

the material lodged -- in nose,}mouth, lungs,trachea, etcle

Thirdly, there was sone suggestion that nose breathers were better
prepared for exposures to harmful dusts like silica than were habitual
ﬁouth'breathers._ Extensive experiments on animals and on man gave no
.support to such an 1dea. At dilute concentrations I do not believe the
nose gives any useful protectiad _

Fourthly, particle size of dusts retained in lungs of men have been
measured. Obviously.tne.measurements had to be nade on lungs taken at
autopsy. Results conpsre remarkably closely with size frequencj dlstri-
bution of the limestone\dusts we breathed in our own experiments. Of
possible 1nterest‘tc YOﬁ gentlemen is the strong indication that the
si"ing of the particles is purely phvsical and not physiological ~-
1t is done by simple settlement in the air breathed. The 50% size
of silicotic particles 18 = 11ttle below 1 micron and the chances of
- retaining extremely small particles or particles over say 5 microns 1s

.Iextremely slight."
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The pr“bability curves anpear in Drinker & Hatch's:
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Industrial Dust (McGraw -Hill)xdnd from them'you can make a pretty \QiiZ::;
respectccie guess at your chances of retaining‘pafticles of any particular -
size.
Fifthdy, the trend in our results indicated not much difference in
retention with concentration providing particle size remained constant. -
: and magnesia .
Such constancy of particle size applled all right to tobacco smoke/but
not to limestone of which particle size decrcased a8 concentration of
the alr suspension decreased. .
You'll find we have 3 classes of particulates to'consider and not
just 2, scluble and insoluble. Perhaps 2 will satisfy your problem, I
can't say. By soluble we mean thogevcarried off by bodily secrextlons
.1n the ordinery common sense chemical meaning of solubility. That is

how we get rid of inhaled limestone and of muzk zinc oxide. I don't

2e how there car be any disagreement about thats.

=

gecond zroup of substances 1s typified by carbon -- it can
accurmuilate and remain In lung tissue apparently iﬁdefinitely and cause
no *rouble at all, providing exposures are not overwhelming.

A third group is typifiec by free 3111ca, especlally quartz, which
cauzes tissue proliferation, silicoéis, and invites infection by tuberc u-
losis. But silicosis does not cause troublc unless concentrations are
of the order of those I cited --milligrams per cubic meter.

I am unable to imagine any problem you have which femotely resembles
gsilicosia == your concentrations are too low and aiways will be.

Parter queried me on the possitle movement of an inhaled inert
rarticle (#rsoluble) once it had bumped -into the walls of an alveolus
and becone hixg wetted. It probably will .drift around via phagocytes
until it gets to a lymph node and there 1t easily might remain fixed.
Frankly I think the chances of this happening in your practical AEC
problame is fantastically slight. -
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A small item which easlly may escape your éommittee is the fact thad
sarticles chemists think are i1nsoluble can be taken up by bodlly pro-
cegses and anpear in blood or urine surprisingly quickly after belng
»reathed. For Instance, aﬁﬁ extremely insuluble lead compound and &
hangganese compound avppeared in urine within minutes after intravenous
injection. I should think this fact easily could be of significance in
your problemse | .

I would think that the travel of an inhaled radloactive particle
could be followed experimentally. There are a number of labs where such

i/
studles could be made and they might be fruitful.

Sincerely yours,

-

Philip /fOrinker
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