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Ure Roger S. ubhard :
The Buffelo Cencrol Hospital
Suffelo, lew Yori: SRR

iy deer Hr, lubbardie

Ploase accept my thanks for

your lotler giving information on your anslyses of
urine samples Crom e &nd discusaling the
significanee of ihne resultise, I shouid lilke %o glve you

our resulils, Lo ctoment on thelr signiflcanes ond then
to diseuss the cneral problem of methods of enalysils
and methods vi cotalning samples,

on July 28th we rccelved from
Dy, Hillenbrand a caemple of blood and a zample of
approxinatsly 100 ¢o. of urine, both heving boeon collscted
in our conbeliuors and ecoeordling €o our instructiouns, coples
of whieh are crcluseds The resulli on the bloed (0.0%5
mTe por 100 crang of whole blocd) was guite within the
normal 1imlts, iut thet on the urino (0.0L7 mz. io a
samzle of 190 cc. equivalent %o 0.L7 mg. per liter) was
not only at varlance with the blood finding but also wa:
a0 high a8 scea coly 50 be bona fides sespilto the prow
gseribed procautiuvns, samples are somebtlnmes contaminated,
cand when eollcciod *n industriasl plants they are anot
uncomaonly so. I8 is oupr susbtom, thorofore, 1an all cases
in shlen the 1.i6%ial resulls ars guite hish, and sapecially
wshen the Llood nud urine differ materially in their signie
ficanco, o chocik them by cbbtaining additional semples,
gspeoislly a sacple of urime of large wolume,. In this
ingtance bthls »nrocodure resulted:in the following datay
a ssmple of urine of 3480 eccs coubsined lead to the
extont of 0.02 mz. per llter, while a sample of feces
contained Q.00 ge Of load or 0400 mge por gram of ashe
These results jusilfisd the conclusiocn that the high
result on tho provious small sample of urine was dus to
contaminatlion of the sample, and we so reported car
conclusion toc Dre. Hlllenbrends Subsoguontly when further
cuestion was raised weo obtalned additiuvnal semples of
blood, urine cnd foces, these giving results as followas
0e025 and 0.03 nge por 100 grams of whole bLLO0A,0.05 mge
per 1iter of urine in a sample of 3180 coe.,aud D.08 mge. in
a sample of focos, oquivalent to $.09 mg. per gram of foecal
ashe The combined results in my opinion remove all doubt
ns 0 the general level of lead excretion of this man,
putting 1t within normallimits, The magnitude of the lead
exposure, as lndlceted by thess results, is in keeping with
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the facts as to the occupational history of this man,
and consldering the atyplecal character of his eliniesl
- pleture, with respect to lead, I believe lead can be
R exeluded as an etiologlesl factor,

- As to methods of analysis employed by us, I
am sending you sepsrately the papers of Cholek and Hubbard
from thls laboratory. For a considerabls period of time,
and until we could satisfy ourselves as to the sensitivity
and accuracy of the spectrographic method developed by
Cholak and the dithlzone method as adapted by Hubbard, we
relied upon a chemlcal method developed by Edgar, Thsmann
and Cholak of this laboratory and deseribed in the Journal
of Industriagl Hyglene for September 19335, It contains
several modifications of Fairhall's msthod which served to
make 1¢ more accurate and uniform in 1ts application as
well as specific with reference Lo lead, Falrhall crlticized
our modifications largely because hs was offended by our
comrments on his method, but the fact is that he had never
described his own improvements of the original»method in
such detall as to permlt precise reproduction of his
procedures, and therefore he had 1llttle justificatlon for
his irritation at us, That irritation has since been
dispelled, I belleve, now that he and hils assoclates in
the Public Health Service are using both a dithilzone mebthod
and a spectrographic method simller to Cholsk's, and ars
finding them quite sctlsfactory aend fdr superior to the
chromate mo thod, Ve recognized years ago that the chromate
mothod was not sdequate for handling blood and small samples
of urine, and 1t was primerily for that reason that we were
conpelled to develop nmore sensitlive methods for carrying
on certain phases of our experimental worik,

You are quite right in your fealing that the
chief criticlsm leveled at the chromate method referred
to its loss of lcad and 1ts consequent low resulis.
Nevertheless we found 1t impossible to avold occasional
high results in urline samples, and frequent high re=ults
on feces duc fo the presence of other metals, without the
incorporation of a sulphate step based on ths work of the
Austrellians, Avery, Hemmingmay et all, as well as a special
procedure when bismmuth occurred.

' . Nobt only are significant errors assoclated sith
the use of the chromats method as described by Fairhall,
under the most favorable circumstances, but gross errors can
be introduced, and in our experience are lntroduced, by the
slight varistions in technique which arise from infrequent"
and irregular performance of analyses, and by verlatlons

tn the analytical environment and in reagents employed.

The last two factors may result in gross errors. A plumber
repairs a pipe llne and the samples handled in the laboratory
for that day or for several days yleld high results. A dust
is raised in cleaning or in moving objects in the lsboratory
and the analytical results go wrong. The glassware is handled
with less than the msual precislon and errors arise. By
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reason of sad experience we have found 1t necessary to

- 8liminate one factor after another, aud now we change
nothing in our mnalytiecsl laboratories without stopping

the work aend e¢leaning thoroughly ihervafter, ‘e have

had to exclude. ocutside soot by filtoring tho alr supply

of our laboratories; and we haw had to discontinue smoking
in such laboratorisa, Dust 1s gavoided with the utmost esre.
Gleosgvare 1s wvashed in qecordance with a speclially pree
sc»ibad %echnligao, and C. Pe bichroumate is used in the
cleaning solubieon Ingtead of the ocuastomary teahnlical grade.
Zongents are 2130 speclally purified to a lmown purity as
dotema'ned by speotroszraphic analysis,

The dsugers of error sssceisted with asnalytical
prooedures in -the hands of even g caroful and oxpsrienced
man are very greab, bub They are as nothling cumpared with
the opportuniities for oovor in the colloetion of semples,

T am aure you vwould Ho ubterly aztonished ai tho oppoPs
tunities o coubtomination which we havo digscovared in

some {iftson years of work wilth thousands of semplea, bub

I shall not bore you with these dotells, Iuflice it Go

3ay that the analysist ig wasting his tine and misleading

hig clirlecal colleccues 1 he does not provide chemisally
clean containers and dobtailed fustructiong for the svoldence
of contaninatlicn in the colliectlon of ‘samplea, Hothing that
ue have been ghle Lo do in hospitel practice his enadled us
Lo escape sccesiongl sross contanination of samples of urine.
Slood gamples badlzon uith hospiiel syringes and necdles,
Sloaned and abtorilized in the usual wey will always be
serisusly conbanin: tods {Wo uwee a spoclally clesusd pyrex
tube, supplylng ©ith 14 2 gpocial all=siainloss gsteel

necdle sterliiised by bLollling In tripleedlstilled water

and oncaszed in o sccond covresyondingly cleasned pyrex Gube
roady for use.) Urine sempleos eollecied in hoopibal

urtnals and poured into a botlle as in the casce of ordinary
24 hour samples, will usualy be grosaly contaminateds Here
ouy exparionce cnablos us L9 gay that resulls in the urine
ovor 0630 mze per Liter are probably the rosulis of contamle
natlon, sinee in the must seriuna cases of lead exposuro

and intoxlcatlidn one rarely finds resulbts in oxceas of this
level, %o have Tound a vory fow rosults as high a8 0.50 nge
per 1llter, mostly ln chlldreng but figures above this yrange
do not ocour excopt ss the result of maessive doses assoalated
with acute and ususlly fatal intuxleaticne lesulis of this
vrder of nagnitude or greater are the offsct of contamination
of the semple cithor 1n 143 eolleotlion or snalysis, I have
no hesitetlon, thersiorey in saying that the results obtalned
in your laboratory oo Aupust 29th and September 2hth avre
fantastioally and lmpossibly highy, as was also our resuld

of 0447 mze per liter in a 100 cc. samplo collected at the
plante Such concontrations simply do not occur oxcept under
the most uvmusual circumstances. Iven your later samples,
however, yiolded high resulis. Our semplies of blowd on
Ootober 21lst ylolded 04025 and 0.03 mge of load per 100 grams,
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‘and ouy urine aample ‘on. Oetebor ahth ylolded only 0.05

mgs per liter, as oontrasted with your result of 0.12 mg.

per liter on %he gams date, This 1s in spite of the fact

that our analytioal methods are more ascurate and more
sensitive than yours at 1ts besd, 1.6, thors 1ag little

or no inherent loss associated with the application of

our methods, There muat have been some factor of contanie
nation thererore, or som#® fallure on the peard ot the analytical
?I’QQQMSQ :

- I hoave gone to some length to &1ecusa ﬁho
details of this case, but I should be glad to conplder
further any other pa{nbs whioh'ma{;be raised, By reason
of our experizental work and its plications, I have been.
ruich more interested in such casss them olind ciaaa in
ceneral would be, awl moreover, I am greatly Alsturbed
by the increassing relienee on ceritalin laboratory Aata,
the significance of wuich are not adequately apnreciated
by ony olinleal cml?aacuas.

I shauld alao be glad-if you would send us the
eliquot of the sanple you have auvclysed, ¥e will analyge
1%t spectrographically and by the dithizone meihod..
Inctdentally we will be glad to dotermine the lesd, conrer,
sluninum eand silver quaahibat&valy, and blsmth as wall it
it is found 6o be present under our conditionsg of combnstiwme.

Cordilally yours,

RAY «%p . ﬁab@x't Ae E@ﬁmg a‘goﬁc
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