October 26, 1938

Mr, D, B, Mecorney
Executive Secretary
Harrison Rediator Division
General Motors Corporation
Lockport, F:iimols Xﬁz,

Pesr lr, Mecorneyie

In response to your lett:r of
October 21st, I shall attempt to reply to certain
of your questions,

The Fairhall method of analysis
for lead in biologleal materlal has never been fully
described in step by step detall in sclentiflic literature.
It %8s thus a 1little 4ifficult to know precissly what a
chemlst does when he states that he analyzes for lead by
the Fairhall method. Brlefly, however, the method con-
sists of the destruction of the organic materiasl elther
by scid digestion or by ashing in a furnace, or by a
combination of both methods, after which leed 1s separated
from the dlssolved ash of the sample by means of hydrogen
sulphide, The sulphide precipitate is dissolved and 1is
converted into the chromate after which the amount of
chromate 1s determined by tiltrating against sodium thio-
sulphite, There are vaflious modifications of this method
and numerous ceriticisms have been made of the method,
among whilch our own eriticlsms in 1933 rank rather highly
in that we pointed ocut that 49 our hands the method dia
not yleld consistent results, Ve found 1t necessary as
early as 1935, to make certeir modiflcations of the method,
and subsequently introduced refinements which improved the
method as to gpecificlity for lead as well as accuracy to
a very considerable extent, However thls method was never
suitable for use in determining quantities of lead less
then 0.1 milligreams, W%We found it necessary, therefore,
to use large samples of material of all kinds which would
yvield quantities in excess.of 0,1 mllligrams. For this
reason the method was never applicaeble to the analysis of
blood samples, nor was 1t aufficiently accurats to handle
small samples of urine up to and iucluding such gquantities
as would be volded in twenty-four hours, It is for this
resson that Fairhall himsel{ did not use the method in
connection with small urine samples, nor d4id he recommend
1ts use for such purposes, Moreover Fairhall i1s now using
the methods whilch he, as well as other experlenced workers
in the fleld, have found to be more sensitive and more preclse.



I refer here particularly to a method which has come to

be known as the "Dithlzone Method". Thils method has been
studied by a varlety of workers whose articles on the
subject can be clted, among whom my assoclate Mr. Hubbard
can be mentioned as having developed certain useful modifi-
cations, With the development of this method, it now
becomes possible to work quite accurately with small

- quantities of blood and small samples of urine.

As to the methods employed by
the Buffalo HOSpital, I can only say what 1 was told by
one of the assistants in the chemical laboratory. The
method which he deseribed corresponded roughly to the
Falirhall method, The method, as described, lacked such
chemical procedures as would 1imit it specifically to the
determination of lead, Thus the materlal estimated as
lead may have been in part blsmuth or copper, or both,
I know nothing of the latoratory equipment, of the care
taken in the collection of samples, or of the precautions
taken through the use of speclally purified reagents.
Whatever the facts are iIn these respects would have to
be determined in the cross-exemination of represcentatives
of the hospital and of the leboratory. Eowever I was told
enough to satisfy me that the lead anslyses mads in the
Buffalo Hospibal laboratory were grossly insccurate.

that 1s not generally known by
people who lac? experience in thls work, 1s that lead
is 80 generally present everywhere that it 1s necessary
to tske the utmost precmutions to prevent 1ts entrance
into samples which are bsing analyzed, In our work, for
example, we carry out our anslyses in a dust proof
laboratory in which no other type of analytical work 1is
carried on, We carefully purify all of the reagents which
we use despite the fact that we purchase the highest grade
of chemical reagents that can be obtalned on the market,
Every piece of glassware that may come in contact with the
sample either in its collection or in 1ts handling in the
laboratory, is cleaned with the utmost ckemical precision.

"We do not even permit smoking in our analytical laboratory

not only becmuse the smoke of a c¢igarette contains & eertain
emount of lead, but giso because the ash which might inade
vertently drop into the sample conteins gquantities of lead
which are much grefiter than meany of the samples with which
we have to desl, All of these many precautlions, which are
not understood by the inexperienced worker in this fileld,
are necessary to prevent gross contamination of the samples,
It 4s for this reason that I find it impossible to have any
confidence in analytical results which are not obtained in
a laboratory which is ¢ ontioually engaged 1n this type of
work, Accurate analyses can not be made by persons who .
carry out occasional analyses of this type.

KE 0003598



You are qulte right in believing
that in nmy opinicn the guantitlies of lead reported in the
urine semples examined at the Buffalo Hospital contaln
impossibly high results, Even in the most acute cases of
lead polisoning and undcr conditions of the most serious
exposure, we rarely f£find quantities of lead in excess of
+3 milligrams per liter. Values above this level are
susplicious even in serious cases, and 1n a case of the
type in question, where the exposzure is only knoun to bs
very slight indeed, such figures ars welle-nligh impossible,
and are quite beyond the range encountsred in my experience,
It would be expected that aeny man whose urine contained
such quantitles of lead would be acutely 111 and that he
would show many of the other characteristics of acute
toxemlis, includlng the presence of considereble numbers
of stippled eells in his blood,

You may be interested in knowing

that the reeent samples sent in by Dr. Hillenbrand for
analysis, confirmed our earller conclusiong that MNr,
*dm nct have any significant exposure to lead,

hat, therefore, the 1llness from which he suffered
which was not in itself characteristic of lead intoxicatiwm,
was due to some other cause,

‘ I trust that the above information
will give you vhat you require,

Very truly yours,

RAK:is . TRobert A, Kehoe, L.D.
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