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Dear Dr, Hehoe:

Many thanks for your letter of February 9th. The

information was exactly what we were looking for, Ve are
getting in teuch with Nr, Kleiner of Becton, Dickinson & Co.,
and will make some errangement with him for obtaining their
new lead free tubes, Naturally, we will run the necessary
blanks to insure the accuracy of our determinations.

Ve will be happy to let you know the resulis of

cur experience with these tubes.

JES: DG

Cordially yours,

E O o

John Lk, Silson, M,D,
Senior Industrial Hygiene Physician
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February 9, 1950

Dr. John E. 3ilson,
Senlor Industrxlal Mypiene Physician,
lvision of Industrial Hyglilene and Hafety Standards,
Nevw York Department of Labor, -
80 Ceutrc Street,
Albany . Nev York.

Dear Doctor Sillcon:

I am very glad to reply as well as I can to your ietter cof February
2, conccerning the neais of collecting samples of blcod for the
determinaticn of lead. As you arc prcbably avare, we have situdied
the problem of lead concentration in the blood in relation to a-
sirable number and variety of types of occupational lead exposure.
In this connectdlen, I may say.,at this time, that wvwe feel quiic
certain as to the significance of the lsad concentrations in the
bloed, in reiatlion to hazard. I wilil give you our impressionson
this for such use as they may be to you. I should like to point

out that ve have Lcen making parallel observatlones, using tvwc
highly precise methodec ¢f analysis, over a cvericd of some ycars,
and that vhat [ have to say ic the vresult of the systenatic appllie
cation of these methods, with due recognition of the magnitude of
the cnalytical errors ci the methods. The range of normal values

in the blood can now e stated with utter precision, in terms of

the meithods avallable at tids time, as ranging from somcthing wnder
UeU1l mg. of lead per hundred grams of whole blood up to and including
V.05, or occaslionally u.055, my. per hundred grams of wheie Llocod.
The experimental error of either method which we use 1is such thati

an occasicnal value as high as U.04 may be obtained in the case cf
an apparently normal individual with nc known occupational lead
exposure. Values in excess of this, however, are an expression of
unusual lead exposure, whether occupational or non-occupational.
When the resulis covtained on the blood of an individual or of an
occupational group are consistently above these normal values, one
may asswae that there has been occupational lead exposure. I should
point out also that the mean value for the blood findings on a normal
individual, as the result of repeated observations, or on a group of
normal individuals, 1s slightly less than 0.03 mg. per hundred grams.
Therefore, vhen the results of & series of observaiions on a singie
individual, or on a group of indlviduals, yields a mean vaiue which
is statistically different from the figure V.03, then one 1s deallng
with an abnormal group. In our experiend%‘ sults above 0.07 are
obtained consistently on an individual, or talned as the average
or mean result on a group under study, thén the cccupaticnal exposure
1s of the potentially hazardous type, and shoculd be regarded with
some suspiclon. On the other hand, signs and symptoms of lead
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Dr. John E. Silson = (2) - February 9, 1950

intoxication do not appear, with any degree of frequency or
severlity, in an individual or in groups of individuals, until the
figure of 0.08 mg. per hundred grams of whole blood has been reached
or crceeded. The values range far sbove these, and may be as high
as C.h, U.H, er even 0.8 mg. per hundred prams. There is nc level
of lead concentration in the blood which is certalnly associated
with zigns or symptoms of i1llness, but the higher values among groups
of Zndustrial vorkmen are associated with a higber 1nc;dence and more
severe forms of lead intoxlcation.
{1th refovence to your speclific guestlon, ve have worked with the
B and D neople on thelr. vacubainer tubes, from ithe time they filrst
had the idea of producing these for use. The tubes first made
availahle were rather badly contamlnated, and folloving their methods
oi eleoninp, they were not greatly imvreved. Nevertheless, the
eculrment 1teelf is quite satlsfactory, a2nd vhen tivds ecuipment becamc
hvfincbli in csultable quantity, we began tc make use of it., However
fu“ the past tvwoe years; we have found 1t necesszary to clean the tube
cu elvc ?nl io re-evacuate them, before naring usze of them in ocur
om“ voik. Even so we have consideved 1t desirabie to obitain duplicate
sanpies of bleoed for analysls by a”a’lel metheds, net only to checic
the 2nal Lyses but ailso to chc ik the nouu;ahm_t“ of the occasional
ontemination of the tube. We silll regard this ac pood praciice and
we intend uO continue with it im our *n'e“*iyat*vg wori anda in all
mediCO*?“b ), cases. Recently the B and D neople have seat us a set
of tubes ;o testing, following thelr use c¢f a aev, and a believed,
satlafactory, nethed of cleaning. On an andlyt cal studry of these
tubes we fouvnd them to be gulte as satlsfaciscry as those we hasl
clecaned oursclves. We have lssued a brief v‘eoort on the subjeci,

vhich vwe have made avallable to the B and D peoplc over cur signature,

in order that they might be able to substantiate the satizlactory
quality of the.method. For ourselves we are guite willing to make
ugse of tubes which they supply us after cleaning by their presenl and
new method of cleaning. We will continue to make parallel observa-
tions on dunlicate samples, since there 1s no method of cleaning
these tubes that will give complete agssurance against an occasional
contamination. I would suggest, for your purposes, that you get in
touch with the gentleman wiih whom we have had dealings in this
natter (name and address below), that you tell him of your problem
and that you arrange to pe supplied with tubes that are guaranteed
to have been cleaned by the newer method. I have no doubt they have
tubes In stock that would noi be as satisfactory, but 1t seems te us
that 1f you obtailn tubes cleaned in the new manner that you will
obtain satisfactory results. If you do not think this will answver
your problem, or if for any reason you still wish to clean your own
tubes, I shall ask Mr. Cholak to provide me a description of the
nmtthods which we have used for this purpose. We are anxlous, our-
selves, to get avay from this necessity, since 1t 1s a nulsance.
We will keep an eye on the results of the use of tubes as supplied
to us, and if we decide ibat they are not good enough, we will
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Dr. John E. Silson -~ (3j - February 9, 1950

resume our previous procedure. On the other hand, there is no ques-
tion in my mind as to the deslrabllity of the use of a technique
and equipment that is similar to that issued by these people. If
the tubes are clean, and if the samples are obtalned p;operly, the
opportunities for contamination are negligible.

Cordlally yours,

Robert A. Kehoe, M. D,

RAK ef

Mr. Joseph J. Kleiner;
Becton, Dickinson and Company,
Futherford, Nevw Jersey.
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Dear Doctor Kehoe:

At Dr. Mayers' suggestion, I am writing you for some in-
formation on the technique of collecting blood for determination
of lead concentrations. Ve are vlanning to do a feirly intensive
study of the various techniques for the determination of early
signs of lead intoxication in workers, and are interested in ob-
taining a blood lead value in addition to the other data.

Since our study will require collection of several speci-
mens of venous blood for different tests, we were planning to
use Becton-~Dickinson wvacutainer tubes for their collection, UCur
laboratory has run a few preliminary tests on these tubes which
indicate that they are not entirely lead free. We know of at
least one plant, however, vhich has been using these tubes by
breaking the vacuum, cleaning the glass and stopper, and re-
establishing the vacuum,

Because of your extensive experience in the collection
and analysis of biological materials for lead, we wonder whether
you could advise us cn the following points:

1) Wwhat method do you find most reliable and convenient
for the collection of bloods for lead determination.

2) Have you had any information or personal experience
on the use of vacutainers for this purpose.

3) If so, what method do you recommend for cleaning them.,

VWe will be grateful for any information you might be able
to supply us with along these lines.

Sincerely yours,

& Oloen

_John B, Silson, M.D,
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