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TO : G. R. Buchanan = st. Louis

| We recently sent you a translation of a Swedish newspaper
;;r ' - article referring to the identification in nature of
vy polychlorinated biphenols. Because some of the uses claimed
0o for the materials fell in line with the uses of our own
A chlorinated diphenyls, we made a point, during our recent
:p : visit,to Sweden, of visiting the research institute involved
. and discussing their particular programme of work.

G qg‘%ii?éE;EE_2gz_ggféigs_ggninaion_shpt there may have been,
S I shou ike to emphasise that thera is no doubt thatthe
‘ ' chgmiical which is the subject of the invest{gg;iaﬂ:EEBCEDe
v " news release, is chlorinated diphenyl l.e. Aroclor.

_4[, , The company that supplied the mass spectrometer which was

'ﬁff . used in the research programme, in fact have recently put out

T a press release on this work. Although I am horrified by some

Pri e of the headlines in this press release, it does basically
[ ' describe the research programme carried out in Sweden, and

E describes in clear terms how chlorinated diphenyls were identified.

o [ . I therefore, enclose a copy for your files.
[ .
!

Jensens only aim in life as an analytical chemist, was to identify

the substances found in his research work on the occurrence

of insecticides in nature. The unfortunate aspect of the

by . gsituation is the comments which have been added to Jensens work.

. He showed what was present and unqualified people have made
‘statements as to the possible effect of what he has found.

Summarising the publication position, there were original articles
- covering the Stockholm conference in the Swedish daily press,
i | and these reports were picked up also by the Danish press. You
" will have seen from D.V.N, Hardy's memo of the 12th January
‘ ¢hat it has also been picked up by the Shell Chemicals Laboratory
in Kent, U.,Ke Jensen also divulged that he had been contacted
‘1. by the Swedish American press agency who intended to include
-i. . {nformation about this research work in their monthly review
. . "The Swedish American Journal®, There is additionally the
. . press review issued by LXB Productor AB which I imagine to
# ' have been sent to.a number of technical journals.
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' Effect in Bweden

This matter was raised with us by eve capacitor man

in Sweden that we visited. Fortinatoig thsro has notuézziurer

too much adverse comment as yet from plant workers since

they have not associated the polychlorinated biphenols mentioned

in the article with Aroclor or Pyralene used in the Swedish

' factories. Jensen, however, stated that he had been approached
: personally by—wEVeral workera associated with.chlorinated

diphenyls for non-electrical uses and these workers were guite

worrted ¥s to the possible eIfeCTr OR thelf health.

/ Ceman . mrm i @ - i Taasve

C"F‘utm:e Research

Arrangements are being made in Sweden for this work to be
taken over by one of the medical institutes who hope to study
the toxicology of the poloychlorinated diphenyl residues at
the levels of concentration found by Jensen. Additionally .

a geographical survey is to be carried out to try and determine
where the highest concentrations of residue are appearing and,
if possible, to detect from this the method of escape so that

o more security precautions can be taken., We were asked by

Jensen if it was possible for Monsanto to supply any samples
of the pure isomers of chlorinated diphenyl since his work
indicated at the moment that the lower chlorinated isomers

are fairly easily metabolised, and the potentially more
dangerous constituents are the more highly chlorinated members.
If he can get hold of pure isomers, he would like to carry

out some work on comparitive rates of metabolisation.

Jensen is forwarding me copies of his mass spectrographs and
" .details of sample preparation so that we have all the details
i of his research work.

The poiht'that I have made to Jensen is the need for care in
any . further publication of his work which is made. He accepts
" that the toxicology of chlorinated diphenyls should only be

.T:J: } discussed with detailed information about exposure concentrations

. and exposure times and that generalised statements out of
.- context can only arouse undue public concern. 1I1f any technical

“fﬁ‘f ".journal takes up the press relsase from the LXKB Productor Company,

. there is little that Monsanto could, or should do in the way
* of publishing rebuttals. We do not want, personally as Monsanto
to get too involved in this question. I am hopeful that we
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- might persuade Jensen himself to write a letter defining
1)t 7 the true extent of his own research work and placing his
' .results in their proper perspective. It would certainly
be helpful in gaining his further support if we ware able
to make available to him any small quantities of pure isomers.

-
- . -
P Y S

1 - 8ince we are not alone in supplying polychlorinated diphenyls
o ~ to the Scandinavian market, I have drawn this matter to the
S attention of the other askarel manufacturers in Europe.

!

As you will see from the press release one of the major

points that is made is the difficulty in disposing of waste
chlorinated diphenyls and again I must mention that constructive
recommendations for the safe disposal of our materials would

be most helpful, e '
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"1 rOISON! - LKB HELPS TO MAKE A SAFER VORLD

| |
': -The hature of the Poison

|Tho poison that has been igsolated i{s a hitherto unobserved chlorinated hydrocarbon
. hnvxng eight chlorines in the molecule, This polychlorinnted biphenyl (PCB) vas

Nt ixnollt-d in residue analysis carried out vith the IXB Combined Gas Chromatograph-
Ll
[
1

"
" 'x

‘'Mass Epecirometer, LXB 9000,
." 100(;; of residue from 20 mg of fat, taken rrcn a Sea Engle found dead in the Stockhola
lrchipelago. vas used {n the analysis vhich vas made by S3ren Jensen, of the Institute
of Analytical Chemistry of the University of Btockholm, vho has been engaged ca this
.typs of research for some consideradls time., The dramatic importance of this discovery

‘can best be understood by studying the main characteristics of PCB:

Lo + VYery high stadility, Capable of beinc boiled vith nitric acid vithout destruction.
« las hardly any metobolisa {n living organisas. Can have a steady build-up in the
‘l'; - human body and traces have been found in both adults snd children,

‘). 1f more than four chlorines are present I'C8 is non-inflammable,

As vell as isolating s poison this research has drawvn attention to the need for close
covoperation in tve ﬁrcllcl limes of investigatioa. The study of the persistency and
' toxic effacts of herbicides, pesticides and related chemicals, vhich for scee time nov
' has caused general concern throughout the vorld, and the quest for isproved methods of
\ assessing the pollution of iadustrial vaste. '
|
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" Hov the Bubstance vas ldentified

g xnitul research secmed o0 indxenc that this, then unkxnown, poison ocgcured as a re-
' wu of the use of inucueidcu ‘the usual orn.noehlor!nn present ia Ineecticide
research vere detected pp -DD?. ppl-noz and pp -TDt and certain unknowm ga-poundo
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-vas possidble to utiluo that the EFagls sample, prcvioully mentioned, contsined DDT
{
lmd DDE in extractable fat at a concentration up ¢ 3¢ por kg and the unknovn ~om.

unknovn polychlorinated dbipheayl,’

P W . )

.2'

ver: thought Lo e metabolites of the insecticides The location of the poisons in

.. Tish, in birds and on rine needles appearsd to strengthen this theory. Further invegti.

gations howuves, fn:lu'ing eleclren capture techniques, gave indicstions that this

' . avpposition ves incorrect.

. It was, at this ltlgo., decided to use the LXB 3000 Combined Cas Chroutognph-Hu'.
Spectrometer to obtain more definite knovledge of the chemical nature of the' s un
knovn compounds, their molecular vcf;ht., and number of chlorines for instance, as this
vn Xnovn to be the only method currvnily available vhich could give the highest degree

’ or poeitive identification. Analys:- hsd so far produced a chronmatogran fros vhich 1%

- — . - — . —

. pounds {n more or less the same quantities. Many of €téftion times hovever vere
‘not in sgreement vith those for sny known pesticides and s high proportion of unknove
.'pedu vere present. The pur{fied ssaple froe the ben Zagle vas injected on the LXB
.qo'oo and the mass spectrograms vhizh verc ilained cfthe unknowh penke 3k aed *bai: nyss

"nunbers to be as follovs: 426, 32, 358 and 325. The moleczular difference jn easn

case deing 34 mass units thereby shoving a family relationship betveen the unknoss

Chlorine exists as & mixture of tvo isotopes vith atamiec veights 35 and 37 {n propor-

-tions of 75:25., 1f the molecule has one chlorine, tvo peaks vill be obtained, one for

”. and one for C131 If there are tvo chlorines it is possible to have one peax vith
only Cl 369 one vith both (21.35 and C137 and one vith tvo C137 and so on, so the rela-
tionship betveen the peaks oo the mass spectrogram vere found to de:

Molecular veight:  32%. 358. 392 1_1_2_6 p

.. -

Chlorine content: 5 6. 7. 8

Having obtained this information it vas possible to calculate the molecular veight of
the parent hydrocarbon (PHC) and this vas found to be 154, The most probadle forvula

‘for a compound having eardbon and hydrogen and giving the molecular veight of 15h is

Cl?"lo and this can oali be satisfied vhen the ;Snnut hydrocarbon is Vvipueny] an4d the

‘-

Once this fact bad been established an spproach to industry elicited the antver that

PéB vas fairly extensively used, and vhen & sample vas obtained and run through the
X3 Combined Gas Chromatograph - Mass Spectrometer it vas feund that the gas chromato-
graph ;uc' the ssme retention time for both the Esgle semple and the industrisl sample,
and the mass spectrameter gave exsetly matching pesks, thus providing abselute verifi-
cation of the pnvio\n analyses. TRAN 085951

To crou chcck ca. the ruunl and to lorc fully evaluate their signiricance, the fes-
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vith other dated apecinens and the first trace of DDT and its metabolized 3pr

vas
dis~overed in a specimen circa 1948/%9 and FCB in 1942,

It ban teen mentione! (aslier that traces of PCB vers found on pine needles vhicn
"seemed to indicate vind-blown insecticide, but this is undoubtedly dus 12 the fect
“that vhere PC3 has LOZ or more chlorines it is not consumed vhen industrial vaste

'is burnt but is thrown nut in the seoke and air-borme over considerable distauces.

Thée effect of this poison on man is not yst fully known. In 1936 tests shoved tlat

1 "73 out of 24 men eoployed in manufacturing PCR suffered froe an acne, vhich aprear-

‘ed 6 to 8 months alfter handling the substance, and ir 193) 1% wa: vi1:i%Y =copon-
sible for the death of three young vorkers. Tests so far carried out on animals
indicate that in all cases the Liver degenerates and that generally the skin nnd

th.liver are the parts of the body susceptable to the poison.

Current Ressarch

\

Jefferies and Walker of the lonks Wood Experimental Station in England have recente
ly carried out experiments to determine the survival and reproduction or Benralese
Pinches and have found a high proportion cootain organochlorines. They are invcsti-

gating the possibility of using ths residue content of the liver as an indicator
of the dose consuxed.

’ !
Gimmons and Tutton of the laboratory of the Government Chemist, Lendon, England

have investigated organochlorine residues in hunan gallstones and have found ther
present in 28 patients from 2 hospitals.

These tvo lines of investigation have bdeen concerned vith insecticide snd pesti-

cides but they do serve to shov the vide field in vhich traces of organochlorl. _s
occur,

Scoe tvelve 0.E.C.D. nations, amocng vhom sre the Scandinavian countries, U.5.A., Great
Britain, Frasce and Holland are co-cperating in research into the prevelence ol :nis
virulent end &aa:vroun substance.

-

e

LXB-Produkter AB is fully sensible of the dedication of the scientists taxing rart
in this work in vhich it has bad the donour and privelege to play an important role

' by providing an inltruu-nt.'tho'LKB 9000 Comdined Gas Chromat~graph-Mass Sreact 'rreter,

to give them their firtt;brnlx-tbrvugh by providing positive identification of PCB.
o R St '
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