October 11, 1941,

My, R. L. Forney, Director,
Induvstrlal Division,
Haticnal Safety Councill,
20 Horth Wacker Drive,
Chicago, illinois. '

Dear dr. Forney:

I am returning to you herewith the second and third drafts
of pamphlet #3, "Lead®, which you were so kind as to send
me for an examination.

It was quite lmpossible for me to review the second draft

at the time it came to ms, but I have taken the time to review
the third in some detail and to make numerous suggestions.
You will find my comments attached to thls lestter. I am
sending slso & carbon copy for your convenlence. I trust
my commentg will be found to be useful, and wherein they
appear to be critical, i hope you.wlll recognize that it

hes been wmy purpose to be brlsf and to the point, and yet,

I hope, not earbitrary. There has not been time to cover

the wicle pamphlet, and thus, I have indlicated my willing-
nesg to follow through with my suwgestion« if your commlttese
wishes me to do so.

The revisions wiilch I have suggested are based in largs part
on the content of the report of the commitise on lead poi-
soning of the Industrlal Hyglens Secliion ¢f the A.P.H.A., of
which I am chairman., We are preparing a rather comprehensive
report, & portion of which is completed and will soon be is~-
sued. 8o fap ag it is feasible: to do: so, I have attempted to
bring this pamphlet into harmony with that report, with the
idea that it would be disadvantageous-1f the two were to clash
with each other. On the other hand, If they are in essential.
agreement, they will strengthen eszch other measurably, espe-
cially in relation to compensation and other medico-~legal con=-
siderations. :

Other corrections or suggestions have been based on the fol-
lowing purposes; (1) The removzl of names so far as possibls,
except insofar as definite reference to published articles can
be cited; (2) The avoldance of centroversiasl statements, par-
ticularly when they are unneceasary for practical reasons; (3)
thie avoldance of discusslons of medicel nmetters so far as pog-
sible so as not to ralse tooc many medico-legal difficulties;
(4) the elimination of relstively unimportent matters for the
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sake of brevity and concissnsessa; (%) the correction of un-
gramatical and amblg guous statements. In many instances the
expl nation for a given eriticism or suggestion has been of~
fered in the paragraphs which I have prepared,

@bviously, I do not expect your committee to accept my correc-
tions verbatim. I do wish, however, to stress the fact that
every corregction or suggestion whlch I have mede has been based
on careful consideratlion and en a . rather broad sxperience. I
should particularly hope that any authorized pamphlet of this
type would avold controversgy over certain “elaf&veLy unimpor-
Dant matters and that 1t would not contribute to keeping alive
a numder of the m;@concegﬁlen which have been disposed of by
recent inveatigdti@n. I wish to urge particularly careful
attention to the qpestion of analytic methods. The pamphlet,
as repveaent@d in the third draft did not deal with this gues-~
tion T&dl;SuiC&liy @hat I uave done with tals portlion may
well be subjeet to iz provement, but the Foneral manner of
dealing with the problem of methods i1s in line with the judg-
ment of the pecple who have had the most expsrience in this
field: during the last ten years. I can speak not only for my-
self apd my assoceclates, but also for a number of others whose
experience nhas been broad. Aaything that is issued on this
matter ought to be up to date and in accordance with recent
experience, This matter is guite serious, since a very great
proportilon of the prasent confusion as to the significance of
analytical data 1s based on uncertainty and ineptitude in the

- choice of methods of analysis. Your committee, therefors,
should be very -cautious in its recommendation of methods and
should not authorize the use of any method which is not pu-
blished in minute detall, and which has net been tested criti-
cally by competenh workers,

Very truly yours,

Robert 4. Hdehoe, i, D.

R4k ef
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Page 1 _ “ . .
1. wxiuinata~~~“througu taegts and analyses of samplose«-3rd line

Change as follows---"processes through prcp@rlj designed
cparacing, ventllatl ing, and axhaust eq&ipmant~«~«~~««~q»h lins
Charnge af Dollowpe=- “While the avenuss of leud absorp-

tion into the body and the toxic effects therein will

BE COVEDEY wmmn i nmns a e e mneemnmesG Gl and 7th lines

%, Change a8 follows~--"precsutions should be taken aga;nat
hazaricus lead exposure on the psrt of employess."---Lines 2 and
1 from bottom
Page %
7. Umit reference to slow absorptlon of lazad in il ag prace
tlcally unimportant and change sentence sg followsi-
"retreethyl lead la an olly, liguid, orgaenic compound of
lead that ia_dan (3 JRtbE] Lg vclztils ab oridicery Lemperas
tures., It is also Poadily sheovbad through the healthy,
unbroken akin, or these reasors, 1t i3 g hilghly dan-
zerous meterial and must e marufactured and handled wlith
gra:t care agelnst Inhalastlon of vapor and conbact with
thﬁ akin. It 18 uged ghiefly zs an anti-knock sgent in
motor gasoline to winlch 1t {g added in low eoncentrations
that do not glve rlse to the danger ol lea uuﬁﬂf@u}an
arong par&oﬁa who nandle and ¢lepense gaz&li§® AT
aL“§l leag has also been used in small quant Liea in the
sanufecture of other chemicals, Hogulubtlons governing the
use ef tetraethyl lsad......stc,”

8. Cranpge as follows:~-=-"Conmercial products cantainln@ lead
compeounds are nob alwsye dezoribed or laboeled in cuch a
maaner that the managers, foremen, or workmen in an induse
triel plant or mr@@mﬂé gre awars bthat they wure uslng lead
compounds. %hen such commerclal Dreparatlons arve augplied
for vse, 1% should be the pruactice af the sugpxﬁer to point
out the potentisl lead hazard aascelsted with tho use of
the pr¢duc? Iy emplo ring sultsble werning lsbsels., Employses
m«f«-ueueeoﬁt@: ‘ .

10, BHNo ussful purpoes is aerved hv\pmﬁbasi<£ug the factor of
individusl susceptibility. To do so encourages men to be~
lleve that they csn ward off effects that would injure '
wéalter persons, Horecover, there is much less validity in
tho ldea of spealal supceptlililty than iz commenly be-
llsved., Still further the questlon of dosage is 8¢ greate
ly modified by the time fuctor thgt the scute toxie dose
iz of little consequence in velutlon to occupational leaed e
exposure, The whole questlon of immedlate tozicity should
be soft~pedsled, tharefove, wiile streseing the importance
of avolding unknown end uncontrolled exposure 4o all lead
compouniis,

mon effects of lead intoxicatlon ani to call ths attentlon
of laymen to the more usual and characteristic effects, so
that they mey avold undue apprehension on the one hand and
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Paﬁ'@ ’;
11 and 12.1 should omit these gectlons altegether They

depends mp

may racognige the exlstence of danger on the other.
gshould revemp thils parsgraph as folliows:

"Yhenever there ls lead exposure there ls potential dans
~@r from the abwcrga 01 ﬁf Jead. The dsgpree ol dangsr

‘ duration of the exposure. The
g\;sonaas a*f%ct% uf iaad aﬁuOfgt‘en are ususlly manifes-
ted In one or mors of the following ways:

(1) By disturbances of the digestive system, in the
form of lQnﬁ of appetite, eonstipuiionw vague
sbdominel ¢ iacsmfcrt, and in nore severa cases
by severs cramping abdominal pain (colie);

By peinful and UL joinbs, bones, and muscles;

)
(3) By

!

raneral weakness, loss of welight, and pallor;

{it) By loss cf strength in the fingers, hands, or
zcr%arm and inabilitg'tc use them In the per-
formance cf customary tasks:

P
Y
e g

By demsze to the blood with the productlon of
ansmiz.’

(Mote that no referencs iz made hers to "sbi
- 157

Mead line®, Yhis omission iz dslibepats and

bacause those are nobt “polsonous erfects’.)

s

&co much stressz has besn gut on kiuneycz amage and in=ur3
to t he reproduciive gystem in connsetlon with lead pol-
soning. These are definitely controverslal matters from
& medical polnt of wview and should noit be presented thus
fah?ua¢ly withoul adeyuate dlseussion. iU is bettor hers
Lo omit reference to them by calling attention to the more
common effecisa,

glve lit-
tle or no useful information to Lndustriasl executive&, iy
glenists, or physicians, and they confuse the lssue, wWihich
iz coversd better la paragraph 13, Paragraphs 11 and 12
are technically esrudlite, bvur praciically unimportant except
to the toxiecologlst, This pamphlet 1s directed at the
apacific problenm of prolonged cgcupational lead sxpoaurs,
The 1szsus should be siated cleariy by emphasizing certaln
statements In Paragraph 13 as followa:

13. It must be recognized that wvirtually gll compounds of lead

are voiszonous if they are handlec in &uch a manner &s to
be introduced regularly or frequently, in sufficient guan-
tity, Into the alr bresthed by industrlial workmen, or 1f
they are t aken into the mouth and swullowed in aufficient
amount over a long enough perlod of tlae, Some compounds
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Papge 5
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150

Pare 6
17.

- 5 -

of lead are more dangerous than others for a variety of
reasons. Some are more soluble in the tissues and flulds

of the body than are others. Some of them must be employed
or procesazed in a physical state that malies them difficult

to handle without danger of exposure. Thus it may be feasi-
ble in some instunces to select a relatively safe lead com=
peund for a specific wnaustrial ﬁufyabw 1n place of one

hegle Led or reduced in azf@ativé
or mompoundﬁ in use are allegedly low in tcxi~

Change as follows:---"Lead and 1ts compounds can be taken
into the body by inhelation or by ingestion (swallowing).
(Tetraethyl lead 1s reddily absorbed through the skin., See
paravraph 7.) 1Inhalation of lead is by far the most com-
mon and most dangerous form of inqus»rlal lead eznoeu

It should not be assumed, however, that 1t 1s unnece “v
to warn and protect industriasl workers agulnsi the invesLLon
of lead compounds, and against careless and unnecesgary skin
contact with lead compounds. Ivery eflfort should be made to
sncourage and facilitate the dsvelopment of care and clean=
liness on the part of workmen, not only to avold leud absorp-
tion, but also to avoid dermatoses.

(I should reguire excellent evidence bhefore I could acespt
the statement that lead in oil is absorbed 1n appreciable
gquantities through the healthy or Injured skin. Is there
such evidence, slther clinicel or experimsental? Unless
thepre is wncontrovertable evidence, this reference to it
should be deleted entirely.)

Change as follows;=~-=-"The remainder is deposited on the sur-
face of the lung tilssue from which 1t is absorved and dis-
tributed into the tissues of the body." (It is unnecessary
and unwlse to describs guestionable physiolo*ical mechanisms.
It 1s guite improbable thuat lead 1s carried in the blood as
the phosphate, and there is no pcint here 1n masking s state-
ment that most investigutors will criticize., In point of
fact practically all the lead in the blood is carried in the
ired blood corpuscles and no one hast hs vaguest ldea as to
whe'ther it ls there in organlc or inorganic combination.)

Change as follows, and for simllar reasons:--deliminated\3rd line
through the feces., The greaster portion of the lead wnlch

is absorbed from the gastro-enteric tract 1s carrisd to

the liver, It eventually finas its way into other tissues

of thg body and also bsck into the intestine by way of the

bile, - _ A

Delete completely as repetitious and lacking in useful in-
formatlion, Tetraethyl lead 1ls dangerous, not because it ig
absorbed directly into the blood stream, thereby short-cir-
culting the liver, but because it goes quickly to t he organs
of high fat content, that 1s, the brain as well as the liver.
It does not cause an immediate, but rather a delayed lntoxi-
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”Th@re ara 8. numbﬂr of genersl mﬁtﬁaua dﬁigﬁ can be sme
p*o;ed in the analysis of lead dusis, Some ¢of these are
equally aatisfaatary,far uh@ an&lysis of laau in bilologi-
ik rlala 3] : & prepa i suek sampl&sc
lat ha gu,bine

'\mr gu&
carticlas &
Gy but

‘c%ﬁ‘in P@ﬁnﬁt

‘ | bideiiing ; e “wy =
Lhodes th y Wil “J¢ be discussed fu@ﬁﬁ@ra

(Refersnces plven out here should lnclude not only Falre
nall's method, bubt coprtain maﬁifica,¢®“@ wnd ilmeroveaments
in 4t that hﬂ?@ boen described much more precissly than
b&i?u&ll'ﬁ; They sh ml@ also inelude other methous based
nemieal sem&r&nu%ﬁ meEQidiﬁﬁg & “uﬁaar of winich have
ved thein woprth in thie hands of Australlian, Britlsh,
g gﬁarican AQVﬁst«gatowsa Fal “ay cosmplete reference to
these can be found 1n a number of papers on methods, I
shail be zlad %o *uaply tham on reyuest.)

Sgveral elsctrolytlce tachulgues [orthe deteraination of
1@&& have baan d@ﬁcribad and smploysd with reasonuble guc—
cosa by various investlgators. The%e, Lo0, axcept foy cope
tw&n limited applications have bouen nsuperceded to a largs
extent by metheds developed more vecently,

VYarious modifications of the Flacher-Leopoldl : athad,
(Makin& use of dithizone (&Lphﬁny}thﬁo carbazene) 88

meansg of axtrantimg lsad guantitstively from its aqgeous
solutions to form @ colorsd complex), have been developed

‘in recsnt years and have come to oscupy flrst place among

procedures for the determinstion of lesd. The method ls
suffi siantiy sensitive to dsszl with the minute quantlities
of 1 ad pres&nﬁ in small gsamples of uring, blaed,e&nd
taaqus, and when growarlg'varrl@d out, 1t is sgecific for
lead land gu@nhitativa&y precisze., Soveral of the modifica-
ticns‘hawe vean degeribed In stegabgustep detsll and can
be relied ugon implicltly when smployad Ly careful and
axpen‘e@cad analysts, Among thoge used extensively with
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a variety of materlals are the methods described by
olifford and Wichmann, by ¥ilkines, Willouzhby, and
Kraemer, and by Hubbard,

29. apectrogrephle an&lysis of materlals containing lead can
be carried out with sxtreme sensltiviiy and with aceuracy

: ralent. to that f\tnﬁ best di?b¢aone nethods. The

: 11 396@1&1 tzed and costlg sgulpnent,

& 5. not widely used., Decause ol this
1i disgusslion of Lt wjll not be undere
t & can be made to the p&pars of Cholak,

the technique.

30, Here use paraaragh.&% with mogifleations beginnling with
line % as followst "It has in its favor the use of come
paratively 3irple teemngque and SD&@What graster spoesd
in the final determinatlion of lead., with this as with
ather maancdv, hwwavam, whe areparatiow of gamplos re-
quires tlwe ana care, and thersby, & conslderadble limi-
tatlion of the speed of analysis i3 imposed, ' When pro~
ge“l haaaled, tnﬁ memh@u wiil yleld resulis GOdefablb in
ageuracy with the u;fﬂiaane and apectrograpile methods
Hefsr here to the paper of Bambach,

fage
304 Gaximum permissible concentration (This will bscome 31
if previous recommendations are zollowod ) Coyract firsst
senzence tesxvaid rapstxtion of ?erm1331ble and “pere
mitted” "The lead conc&ntr tion in workrooms saaulu not

be pernitt@ﬁ to excsed---"gtc,

Sions of Lead dolsoning

Pazes lO, llj

and 12 This section of the pamphlet should be revised drastically,
in my opinion, not so much because 1t 1z incorrsct in its
facta, as becuuse Lt is not direcied slther to laymen or
physlecians in 3uch.a way as to provide clearly ths infore-
mation requlred. he layman wlll not understand the sime
ple facts which hﬁ sheulu haveybecause they are mixed in
with strictly medical and gh"‘{olmgical considerations.
The pnysician will not accept the medical Information be=-
cause it is not pregented in the manner to which he 1s ac=
customed. The discussion, therefors, wiils falrly clear

\ to the specilalist, is both too much and too little bte ace
complxsh its purpose. In my opinion the discussion of
normal lead sbsorpbtion and Lhe evidences of increassd lead
absorption should be inciuded in the previcus secﬁio on
"The aetion of Lkead and Lead Compounds on the Body"”, since
this information concerns lead abaergtioa ‘and could well
9 fcllow the paragraphs on the "Entrance of lead into the

body"”, Just before “Testing for Prssence of Lead in alr
and Analysis of sanple’ uch an errangsment would pex-
mit the ilnclusion of a 1atar sectlon for the Information
of physiclans, on "Chinlcal types of lead polsoning and
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the aiagnoais of lead po! soniw« » thls to be substitutad
for the ssction now sutitled "Sizns & leasd Folsooning®.
Sfuch a section, prepared by a §hgsieimn for physicians,
caula be a brisf but adaguaﬁ& statement of the pregent
‘ " Lhe sdbg%ﬂt¢ wi ﬁ a Low wald - Lﬂ%@?ﬁ v@ierﬂnc&z
248 b,;;;g‘;,r_, : AL s ;

While 4 have not hay tims o review the remalining
In minute debazi, it sooms o me Lo be very mat;s*Ag 3?
except Jop cthe last page, on which the Iaoad flmiines ?1
the urine ars oxpresssed in non-guantitaiive tepms, I 54
sure “Yr, Kponenbery would wlah to medlly %tils te Ilaclude

qpﬁhv;géti$: ll:x*s Iz the cass of the »ine, sefarsnase
wdght wlso oe wad? Lo bhe quentizabive ansliytlienl findings

in thne blood.
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