October 11, 1941,

My, R. L. Forney, Director,
Industrlal Division,
Haticnal Safety Council,
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 me, bubt 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 lstter. I am
sending slso & carbon copy for your convenience. I trust
ny comments will be found to be useful, and whersein they
appear to be eritical, L hope you will recognize that it

has been wy purpose bto be brlsf and to the point, and yet,

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

the whole pamphlet, and thus, L have indicated my willing-
ness to follow through with my suggestions 1 your commlttse
wishes me to do so. (

The revisions winich I have suggested are based In largs part
on the content of the report of the committee on lead poi-
soning of the Industrisl Hyglene Section of the 4.F.H.A., of
which I am chairman. We are preparing a rathsr comprehensive
report, & portion of which is completed and will soon be is-
sued. &o far as it is feasible: to do so, I have attempted to
bring this pamphlet into harmony with that report, with the
idea that 1t would be disadvantageous-if the two were to clash
with each other. On the other hand, If they ere in essential.
agresement, they will strengthen sach other measurably, espe-
cially in relation to oowpensation and other medico-legal con-
siderations. :

Other corrections or suggestions have been based on the fol-
lowing purposes; (1) The removal of names so far as possiblse,
except lnsofar as definite reference to publighed articles can
be cited; (2) The avoldance of centroversiasl statements, par-
ticularly when they are unnecaasary for practical ressona; (3)
the avoldance of discusslions of medicel matters go far as pos-
glble so as not to ralise too many medico~legal difficulties;
(4) tne elimination of relsatively unimportant matters for the
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Mr. R. L. Forney - (2) - QOctober 11, 13941,

sake of brevity and concisensess; (5) the correction of un-
gramatical and ambiguaus statements. In many instances the
explanagmon for a glven eviticism or suggestion hag been of-
fered in the paragraphs which I have prepared,

Obvipusly, 1 do not expect your committee to accept my correcs-
tions verbatim. I do wish, however, %o stregs the fact that
every correction or suggestion which I have made has bsen based
on care¢ful consideration and on a rather broad sxperience. I
should particularly hope that any authorized pamphlet of this
type would avoid centroversy over certain relatively. unimpor-
tant natbters and that 1t Would not contribute to keepinv alive
a nunger of the mxsconOSQtlan which have been disposed of by
recent investigatxpn. I wish te urge particularly careful
attention to the question of analytic methods. The pamphlet,
as repnesentad in the third draft did not degl with this gues-
tion r&dlLSbiC&llY #hat I lave done with thls portion may
well be subjeet to ic ‘provement, but the goneral manner of
deallhg with the problem of methods is in line with the judg-
ment @f the pecple who bave had the most experience in this
field during the last ten years. I can speak not only for my-
self and my asscclates, but alse for a number of others whoss
expexlepce nhas been broad. ﬁugthiﬂw thaet 1g issued on this
matter ought to be up to date and in accordance with recent
experience., This matter is gquite serious, since a very grest
proportlon of the present confusion as to the signilicance of
analytlcal data 1s based on uncertalnty and ineptitude in the

- cholece of methods of analysis. Your committee, therefore,
should be very cautious in its recommendation of methods and
should not authorize the use of any method which is not pu-
bllished in minute detall, and which has not besen tested criti-
cally by competenb workers.

Very truly yours,

Rovert A. Hehoe, H., D,

RAK ef
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Page 1

) 1. wxiﬁinate~u~“througu Lvﬁbs and analiyses of samplos’e«-=3rd line
Change asg follows---"processes through prcserly aesignﬁd
cparacing, ventlilatli ng, and eaxhaust eqaipmﬁﬂt««»»~~««~quh lins
Chenge ad Pollows~-~"While the avenuss of lead absorpe

lon luto the body and the toxlie effects thersin will

bg co\fﬁre& mmumu—unmnnuu-nuw-—»num-mmunquqn«-dmamé}th ai’%d 7th lineg

Paga 2
4, Change as followge—=~" 'precautions should be taken ﬁgainst
hazaracus lesd exposurs on the psrt of employees.”=---Lines 2 and
1 from bottom
Page % .

7 Omit reflerence to slow absorzitlon of laad in il ag prace
tlceally unimportant and change seatmna@ sg followg:-
"metppethyl lead ls an olly, liguid, orgenic compound of
lead that la dangerous Lg vcl,w*l ab ‘iu&ry Lemperas
tures., It is Jaua roadily ¢ awofsﬁd Chrougshh the heslthy,
unbroken skin. <or tiiese reasors; 1t i3 g highly dan-
zerous meterial and wmunt e marulactursd and handled with
ara:t cars ezalnst Ilnh ahgqiwa off vapor and conbact with
ths skin. It 18 uged chiefly za an anti-knock sgent in
motor gascline to wilch 1t 1g added in low concentrations
that do not give rlse do the denger of lsad absorpuion
Smong par&oq& who nandle and G*spenae &”mli§® Tetira~-
%L“§l leau has also bgen ussd in amall quent ;ie in the
sanufecture of other chewicels, %eru?at- ong governing the
use of tetraethyl 1esd......stc,”

8, Chenge as followsie=--"Conmerciasl products containing lead
compounds are not alwaye desaovibed or labkaelsd in such a
manner that the &&na‘éra, foremen, or worimen in an induge
tricel plant or progeés $ are awars Lhat they wre uslng lead
conpounds . ihen such eowmerclal praparatlions are supplled
Ffor use, 1% should be the pructice of the suypxﬁer to point
out the potentiel lead hszard asscelsted with the uce of
the product by ernploy ring suit&bla‘w&rning labels., Employses
m«f«-ueueeoﬁt@: :

10. BHNo useful purpoes ls served by pmﬁ%ﬁqi;iug the factor of
individusl susceptibllity. To do so oncourages men to be=
lisve that they can ward off effects that would injure )
wealter persons, Moreover, there is much less vslldity in
tho ldea of spealal pusceptlbliity than iz commenly be=
llsved. Still further the questicon of dosags is &80 greate
ly modlified by the time factor thgt the scute toxic dose
i1z of little consequence in, relabion to occupational lead —
exposure. The whole qpsatioz off immedlate tozxlcity should
be soft~pedsled, tharafove, wihile stressing the lmportance
of avoiding unknown and uncontrolled exposure to all lead
compounis,

It 18.also important to avold the discusazlon of the uncom-
men effects of lead intoxleatlon eni to call ths attentlion
of laymen to the more usual and charaat@riatic arfegtg, 30
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Pafr@ )

depends mp

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

Yhenever there ls lead axgosuvﬁ there ls potential dane
5@? from thﬁ abucrpaimﬁ of lead. The dogree ol danger
n the extent sod uur&tian of Lhe exposure. ZThe
g\;sonaas affects of load aﬁuOfgt‘en are ususlly manlfes-
Iin one or mors of the followlng waysi

(1) disturbances of the digestive system, in the
farm of lQnﬁ of appetite, eonstipuiionw vague
sbdominel ¢ iacsmfcrt, and in nopre ssvera cases
by severs cramplng anaominml pain {(collic);

By peinful and UL Jjoints, bones, and muscles;

(3) By general weakness, loss of welg :ht, and pallor;

!

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

{9) By demase to the blood with the productlon of
aremia.
{¥ote t;ét no referencs 1z made hers to stip>ll " or
Mead line”, ’his ozmlssion i3 delliberats and necesaary,
)

beeause those are nobt “polsonous erfects’.

oo much stress has been put on kldney damage and injury
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 effecis,

11 and 12.1 should omit these gectlons alte zother,. They glve 11t

tle or no useful information to iduusﬁrial sxecutlves, hy=
glenists, or physiclans, and they confuse the lssue, wWihich
iz coversd better la paragraph 13, Paragraphs 11 and 12
are technically esrudlite, bvur praciically unimportant excsept
to the toxiecologlst, This pamphlet 1s directed at the
apacific problenm of prolonged cgcupational lead sxpoaurs,
The 1szsus should be siated clesariy by emphasizing certaln
statements In Paragraph 13 as followal

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

are voigsonous if they are handled in &uch a manner as to
be introduced regularly or frequently, in sufficient guan-
£ity, Into the alr breathed by Industrial workmen, or 1f
they are t aken into the mouth and swullowed in aufficient
amount over a long enough perlod of tlae. Some compounds



Page 5
: 1o,

15.

o

of lead are more dangerous than others for a variety of
reasons. Some are more soluble in the tissues and fluids
of the body than are others. Some of them must be employed
or processed in a physical state that mulies them difficult
to handle without danger of exposure., Thus it may be feasi-
ble in some instiances to select a relatively safe lead com=
mound for a specific *nuustrial purpose in glace of one

‘ would give rise to a much greater potential hazard.

g it should n@“be believed that preventive mea-
uneglectad or reduced in affectiveness, because
' or compounds in use are allegedly low in toxi-

Lhange as follows:-~-"Lead and 1lts compounds can be taken
into the body by inhealatlon or by ingestion (swallowing).
(Tetraebhyl lead 1s reddily absorbed throuéh the skin., See
parsg raph 7.) Inhalation of lead is by far the most com-
mon andé most dangerous form of inaus»rlal lead exposuyre.

It should not be assumed, however, that 1t 1s unnecessery
to warn and protect industrisl workers agulnst the ingestion
of lead compounds, and against caxeless and unnecessary skin
contact with lead compounds. Ivery elfort should be made to
sncourage and facilitate the dsvelopment of ceare and clean~
liness on the pait of workmen, not only to avold leud absorp-
tion, but also to avoid dermatoses.

(I should require sexcellent svidence before I could accept
the abtatement that lead in oil 1is absorbed in appreciable
gquantities through the healthy or Injured skin. Is there
such evidence, either clinicel or experimental? Unless
thepe is uncontrovertable evidence, this reference to it
should be deleted entirely.)

Change as followsi;=--"The remainder is deposited on the sur-
face of the lung tissue from which it is abgorbed and dise
tributed into the tissues of the body." (It is unnecessary
and unwise to describs questionable physioloVical mechanisms.
It is qulte improbable thut lead is carried in the blood as
the phosphate, and there is no pcint here 1n masking s state-
ment that most investigators will criticlze, In point of
fact practically all the lead in the blood is carrled in the
red blood corpuscles and no one hast hs vaguest ldea as to
whether it ls there in organlc or inorganic combination.)

Change as follows, and for similar reasonsi--iYsliminated\3rd line
through the feces., The greaster portion of the lead wihlch

1s absorbed from the gastro~enteric tract is carrisd to
the liver. It eventually finas its way into other tissues
of th% body and also bsck into the intestine by way of the
bileu ° . A

Deleate completsly &s repetitious and lacking in useful in-
formatlion., Tetraethyl lead 1ls dangerous, not because it is
absorbed dlrectly into the blood stream, thereby short-cire
culting the liver, but because it goes quickly to t he organs
of high at content, that 1s, the brain as well as the liver,
It does not cause an immediate, but rather a delayed intoxi-
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”Th@re ara 8. numbﬂr of genersl mﬁtﬁaua dﬁigﬁ can be om~

p*o;ed in the analysis of lead dusis, Some of these are
ally aatisfaatary,ﬂar the an&lysis of lsad in bilologli-
ble P : a of zueh samplesc

‘4.;3‘{5 th w%}mbiﬂﬁ

&{an

L@“

(Refersnces plven oubt here should lnclude not only Falre
hallls wethed, bub coprtain maﬁ*fica,¢®“@ wnd lmgroveaents
in it that have besen degcribed much more precisely than
b&i?u&ll'ﬁ; They sh ml@ also include Qtﬁ@r methoda based
' ‘nemical separstory principlea, a nusber of wnlch have
roved their qdrth in the haaaa of Australian, Britlsh,
~ngd d%arican investigators. lrly complete reference to
Lhas@ g¢an be found 1nua‘numb¢? of papers on mdihwods. I
shail be zlad to *uaply tham on reyuest.)

sgveral elsctrolytlc tachulgues [orthe deteraination of
1@&& have baan d@ﬁcribad and smploysd with reasonuble guc—
cos by, variquﬁ investigators, The%e, too, oxcept foy cere
twi liﬁitad applloations bave boeesn superceded to a large
extent by metheds developed more vecently,

Various modifications of the Flacher-Loopoldl x athcd,
(Mak&n& ugse of dithizone (diphenyithic. carbazene) 88
means of axtrantiug lsad guantitstively from its aqgeous
solutions to form @ colorsd complex), have been developed

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

Qroeaduraa for the determinstion of lesd. The method is
sufficiently sensitive to dssl with the miaute quantities
of 1 ad pres&nﬁ in small gamples of uring, blood, and
taaqvﬁs, snd when properly carrled oub, 1t is aspecific for
lead land gu@nhitativa&y precisze. Soveral of the modifica-
ticns‘hawe vean degeribed In stegabgustep detsll angd can
ba rqli@& ugon fmplicltly when employad by careful and
axgemkemced analysts, Among thoge used extensively with
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29,

30,
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30

Pazes 10,

-5 -

a varliety of materlals are the methods described by
olifford and “ichmann, by ¥ilkins, Willcuzhby, and
Krsemer, and by iHdubbard,

Gpectrographlic an&lysis of materlals containing lead can
be carried out with sxtreme sensltiviiy and with aceuracy
a*“ivglent to that af the best di?b¢aone nethods, The

‘ ; ‘ speciall tzed and costlg sgulpnent,
- widely used, Dscause of this
ussian of it wjll nct Be uudeﬁm

Vthe‘tecnnique.

Here use paraaragh.&% with mogifleations beginnling with
llve 3 ag follows: "It has in its favor the use of come
paratively 3irple teemngque and gomewhat groster spesd

in the final determination of lead. Wwith this as with
ather maancd By hwwavam, the areparatiow of szmples re«
quires tlwe and care, and thersby, & conzlderable limi-
tatlon of 'tne speed of aﬁalysis ig imposed,  ¥hen pro-
ge“l haaaled, the mgthod wiil yleld resulis GOdefablb in
agouracy with the u;fﬂiaane and apectrograpile methods
Hefsr here to the paper of Bambach,

Gaximum permissible concentration (This will bscome 31

if previous repommendations are zollowod ) Coyracﬁ first
senzence to a vold repetition of ?er11331ble and “pere
mittea” "The lead conc&ntr tion in workrooms saaulu not

be pernitt@ﬁ to excsed---"gtc,

Sioms of Lead dolsoning

11,

and 12

This section of the pamphlet should be revised drastically,
in my opinion, not so much because it 1z incorrsct in its
factas, 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
withh strictliy medical and gh"‘{olm&zcal considerations.
The physician will not accept the mediecal Information be=-
cause it is nol pregented in thes manner to which he is ac=
customed. The discussion, thersfors; wiitle fairly cleapr
to the specilalist, is both too much and too little bte ace
complish its purpose. In my opinion the discussion of
normal lead absorption and the evldences of increascd lead
absorption should be inciuded in the provious sectio; on
"The aetion of kead and Lead Compounds on the Body", since
this information concerns lead abaergtioa ‘and could well
fcllow the paragraphs on the "Entrance of lead into the
body", Just before “Tes ing for Fresence of Lead in air
and Analysis of sauplie” Huch an errangsment would pex-
mit the ilnclusion of a 1atar sectlon for the Information
of physiclans, on "Chinical types of lead polsoning and
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the dlagnosis of lead pc;soniw0 s Bhls to be smbstftutsd
for the section now sutitled 3557“5 & Lead Poisoning”.
Such a section, prepared by a 9hjsie1an for physleisans,
coula be a brief but adeguatg statement of the pregent
g L Lhe sabdaszﬁ with & fow well oho 3525 raferences
s sﬁﬁ&a §£ the p

\ R o
: mva SWBG lon
EoNATE wsﬂ u‘f

While 4 nave nobt ney Lims to raview the pesualind

g &&,3?3&1
in minute detall, 1t seoms co me Lo be very saitlslagtory
except Yo the last page, on whilch the Iond findings in

e

the urine ars expresssd In nﬁﬁ*quiﬁblﬁmﬁ ve Lapmg, 1 oBS

sure ¥r, Kronanbaryg auu4q wlaly bo modl tils o includs
guantliatlive Lim;%a 1a the case of &h@ *“@ug; safaranae
e - 4

S TN - wen Yesa v o g o
might «lso e mede to kA

ST
. v &
e guanbitabive ansiytliceanl lincings
in the blogd. ‘
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