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CHRONOLOGY - FLUOROCHEMICALS IN BLOOD
as 20mm

August 22, 1975 - Initiating event. J.D. Lalerte receives phoneFrTI Teves, and W.S. Brey Jr: areto present a paper at the Chidago A.C. & $. meeting entitledICharactertatics and Concentration of Organic Fluorosompounds Foundin Human Tissues”. W.S. Guy was attempting to locate the source ofthe organic fluorocompound and thought that SCOTOHGARD might be thesource. J.D. LaZerte advises Guy not to speculate.

August 25, 1075 - At the request of Commercial Chemicals DivisionCRERSTResear sends 3.4: Wingert. co menmioone ies Neoting tohear the paper by Guy, Taves and Brey. A copy of the 19F NMRspectrun of the fluorochemical isolated from human blood is shown.

September 17, 1975 - At & joint CRL-CCD meeting B.W. Nippolt presentsata, from the Chicago ASC paper of Guy, Taves and Brey. A copy ofthe 12 spectrum of the fluorochemical isolated from human bioed isshown.

September 21, 1975 - Commercial Chemicals Division Laboratory beginsoerest uoromasionyoss Late peygluorosulfonteacid derivatives to Central Research Analytical fom LF NNR analysisin an attempt to identify the material found by Guy and Taves inhunan blood.

September 22, 1975 - Taves calls J.D. LaZerte to see if 3M willREEnati Campic of fLesochaniont Ssotared’ ob nian loosand 1s given a qualified "yes". Further requests that we opencontents of FDA (FC-807) petition to him and is given an unqualifiedno. Taves indicates “strong and continuing" interest in findingsolirce of fluorochenical.

October7, 1975 - Central Research Analytical submits researchFRomoraTto di uratne asantiey wan naracion op halts resstronin hunen blood with an estimated project duration of 5 months andestinated coat of $12,000.

October 21 - Research proposal accepted by CommercialShenteaTsbr iSen.

November 6, 1975 - Of the ten samples subgitted on September 21,beon regorts that the LJP NMR analysis shows thatthe Spectrum of CgPy7S05HY or its salts matches that presented byGuy and Taves. <
CgF17SO3H - LDgy (Oral) Less than 630 mg/Kg ~ Toxic
CgF17S03K = LDgg (Oral) About 1250 mg/Kg - Moderately Toxic
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CHRONOLOGY - ~LUOROCHE~41CALS IN BLOOD 

A’~gust 22, 1975 - Inltlatlng event. J.D. LaZerte recelves phone 
call from W.S. Guy. W.S. Guy, D.R. Tares, and W.S. Bmey Jr. are 
to present a paper at the Chlcago A.C. & S. meeting entitled 
"Characterlstlcs and Concentration of Organlc Fluorocompounds Found 
in Human Tissues". W.S. Guy was attempting to locate the source of 
the orEanlc fluorocompound and thought that SCOTCHGARDm~ht be the 
source. J.D. LaZerte advises Guy not to speculate. 

August ~, 197~ - At the request of Commercial Chemicals Division 
~entrol Research sends B.W. Nlppolt to the Chlcago ACS Meettn~ to 
hear the paper by Guy, Tares and Brey. A copy of the 19F N~ 
spectrum of the fluoroehemlcal lsolated from human blood is shown. 

September 17, 1975 - At a Joint CRL-CCD meetlng B.W. Nlppolt presents 

datal~romj the Chicago ASC paper of Guy, Tares and Brey. A copy of 
the F spectrum of the fluorochemlcal isolated from human blood is 
shown. 

September 21a !~75.- Commercial Chemicals Division Laboratory begins 
submitting ten samples of perfluorocarboxyllc and Pe~luorosulfonlc 
acid derivatives to Central Research Analytical for F NMR analysis 
in an attempt to identify the materlal found by Gu~ and Tares In 
human blood. 

September 22, ,1975 - Tares calls J.D. LaZerte to see If ]N wlll 
further analyze sample of fluorochemlcal isolated from human blood 
and is given a qualified "yes". Further requests that we open 
contents of FDA (FC-807) petition to him and is given an unqualified 
no. Tares indicates "strong and continuing" interest in finding 
source of fluorochemical. 

October 7, 1975 - Central Research Analytlcal submits research 
proposal to determine quantity and character of organic fluorine 
in human.blood with an estimated project duration of 5 months and 
estimated cost of 

October21, 1975 - Research proposal accepted by Commercial 
~hemicals Division. 

November 6, 1975 - Of the ten samples su~ttted on September 21, 
~975, Central Research re~orts that the F NMR analysis shows that 
the spectrum of CsFI~SO~H- or its salts matches that presented by 
Guy and Tares.        ~ ~         ¯ 

’CsFITS03H - LDs0 (Oral) 
C6FITSO3K - LDs0 (Oral) 

Less than 630 m6/Kg - Toxic 
About 1250 mg/Kg - Moderately Toxlc 
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Gecenber, 16, 1975 - J.D. Laterte, H.E. Prefer and J.E. Long visttI Tair anton1tp op mebirier” Agreement is reachedthat3M will attempt to isolate and identify luorochenisess soblood.

Scbruary 17, 1976 - Central Research Analytical completes developmentoT acourate analytical method for determining ppb quantiston ofgreantc fluorine in human blood. Method is tested on saspie orpooled serun from American Red Cross.

April 4, 1976 - Central Reserach Analytical completes analysts ofOrToda ShayLes Fron coemeran, Mlelytien Division personnel.kavoratory personnel exposed to fluorochemicals have wp to 100 times"normal" amounts of organically bound fluorine in thets Lioss
Yay 4, 1976 - Taves calls D.P. Hagen of CRL and requests help inSTEIN chromotserapnic aerate ron analyzing perfluoro-ootanoicacid. "He requests that we analyze some of his perfluoroccanie mete.
Yay 13, 1976 - H.E. Freier calls Taves. Agrees to analyze theirERhereon

June 29, 1976 - Central Research Analytical completes analysis ofFine Ria Tames tneiuding. en SiaonlCole Chemolite personnel exposed to fluorochemicals have up to 1000 times Saormabeamounts of organically bound fluorine in their blood: Results frompreviously exposed laboratory personnel indicate that orgenienlisbased fluorine remains in the blood for an indefinite pected.
July 10, 1976 - 3H Medical Department initiates program to studySst 3F persons Spartan fluorochenicals.

August 23, 1976 - Central Research Analytical completes analysis ofeT Tctnatng easy foalyticalco Cordova personnel2xposed to fluorochenioals have up to 50 times “ROrEAlS azpunte ngorganically bound fluorine in their blood.

August 26, 1976 ~ Central Research Analytical isolates and charac-er Rr etl supervisor. The[luorochepjoal is identified as C,F)sCO,H or one of its salts byG.C. and TF NMR.
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December 16= 1975 - J.D. LaZerte~ H.E. Freler and J.E. Long visit 
~uy and T~v~s at UnlvePslty of Rochester. Agreement is reached 
that 3H wlll attempt to isolate and identify PluoPochemlcals in 
blood. 

F~ebruary 17= 1976 - Central Research Analytical completes development 
o£ accurate analy-~Ical method for determining ppb quantlties of 
organic fluorine in human blood. Method is tested on sample of 
pooled serum from American Red Cross. 

~ril I~, 1976 - Central Reserach Analytical completes analysls of 
four blood samples from Commercial Chemical Dlvlslon personnel. 
Laboratory personnel exposed to fluoroohem~cals have t~ ~o I00 t~mes 
"normal" amounts oP organl~ally bound fluorlne in their blood. 

May ~+ 1976 - Taves calls D.F. Hagen o£ CRL and requests help in 
developing a chromotographic method for analysing perfluoro-ootanolo 
acid. He requests that we analyze some o~ his per£1uorooeanoic acid. 

~ay 13, 19~6 - H.E. Freler calls Tares. Agrees to analyze their 
sample by’gas chromotography. 

June 29= 1976 - Central Research Analytical completes analysis of 
nine blood samples Ineludlng three Prom Chemoli~e. Chemollte per- 
sonnel exposed to fluorochemlcals have up to 1000 times 
amounts of organlcally bound fluorine in their blood. Results from 
previously exposed laboratory personnel indicate that oPganloally 
based fluorine remains in ~he blood for an indefinite period. 

July 19, 19~6 - 3M Medical Department Initiates program to study 
blood chemistry of persons exposed to fluorochemlcals. 

August ~ 1976 - Central Research Analytlcal completes analysis of 
nine blood samples indludin~ eight from Co~dova. Co~dova personnel 
exposed to fluorochemlcals have up to 50 times "normal" amounts of 
organically bound fluorine in their blood. 

August 26~ 1976 - Central Research Analytical isolates and charac- 
teri’zes fluoroc~nem~oal from blood oP Chemollte supervisor. The 
fluoroche~cal is identified as CTFIsCO2H or one of its salts by 
G.C. and P NMR. 
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Cuptorber 9, 1976 - Central Research Analytical completes analyte of tnebivod of mice which were fed FC-807 at 1000 and 3000 ppm for 30days.Jie nice Whin were Tea PO-807 had roughly 000 tise So mich Soate)®cally bound Fluorine In their blest ee Eanesyoncar aloe.
September 17, 1976 - Central Research Analytical characterizes theTluorochemical metabolite from the mousefeeding avugdee,asC1703 or one of 1ts salts. Characterization by19% NR.

September 20, 1976 - H.E. Freier calls Taves to koep him informedof our interest. ~Gave Taves results of CRL analysis of the Cq¥15008Union Taves soni. Taves 1s ares tend: :
1. We are using a modified Wickbold method for fluorineanalysis.

2. We have analyzed pooled Red Crone plasms and found organicFluorine Tevels comparable to chesh in che tormsucs®
3. Ne have not yet begun to isolate flucrochenicals in pooled RedCross places

October 8, 1976 - Central Research Analytical completes analysis ofEen Tool Caumplas ncieding soven Fess Becoron hesmtireisosome ‘exposed to Fluorosneniseis nave up. so 300. times tomnt®levels SF organically hound fluorine in hese bioedo Olmos samplesout ,
1. Rate exposed to FO-T0 do not have C-70 in their blood.
2. Individuals exposed to fluorechentosls over twenty yesss agoand not exposed since, have "normal" organically bound fluorinefevele:

October 18, 6 - Central Research Analytical isolates and characere haio ancas Foon biooa or pasbues seit ppveaten: harfjuorochenical 1s identified as CgF),SO.H or one of ite saits byen.
October 20, 1976 = H. E. Freier calls Taves to report results én KiTToHEHcog sample surpiied by Faves:

ber 28, 1976 =Dr. Leon Singerrequestssample of C.F JHFERC TGR belteves hecanimprove on Fevers metsdaldrfnalysts.
November 8, 1976 = 3M sends 25 g C;7,C0,H to Dr. Leon Singer
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5~:p[ember 9. 1976 - Central Research analytical completes analysl~ of 
b~ocl of mice which were £ed PC-807 at 1000 and ~000 ppm ~or ]0 days. 
:;~,e m~ce ~hich were fed FC-807 had rOugh~y ~000 ~lmes as ~uch organi- 

cally bound f~uorlne tn their blood as "nonexposed~ ~lce. 

September 1~, 1~ - Central Research Anal¥t£cal cha~acteFlse~ the 
fluorochem~cal metabolite from the mouse feeding s~u~es a~ 

C~F17~03H or one of ~ts salts. Characterization by "~F ~. 

September 2.0~ 1976 - H.E. Freler calls Tares to keep h~ ~nfoz~ 

~ our ~nte~est. ~ave Tares results of C~L anal¥8~j of the C~F15CO~H 
which Taves sent. Tares is also told: ~ 

1. We are usln~ a modified Wickbold method for fluo~l~e analys~e. 

2. ~e have analyzed pooled Red Cross plasma and ~ound 
fluorine levels co~parable to those in the 

~e have not yet besun to Isolate fluorochemloals ~n pooled Red 
Cross plasma. 

0.¢t.ober 8, 1976 - Central Research ~nalytlcal co~letea analysis of 
thirteen blood s~m~les lncludln~ seven 1~o~ Decatur. Decatu~ pe~- 
sonne~ exposed to fluoroche~cals have up to ]00 t£~es 
levels of organically bound fluorine in their blood. Other samples 
sho~: 

1. .Rats exposed to FC-70 do not have FC-70 in their blood. 

Individuals exposed to fluoroche~lcals over twenty ye~s ~o 
and not exposed s~nce= have "normal" oPsanlcally bothnd ~luorine 
levels. 

October 18, 19~6 - Central Research Analyttaal Isolates and eha~ae- 
terl~.es fluoroche~toal free blood of Decatu~ sell o~eloator, The 

uorochen~loal Is identlfled as C F~SO~H or one of its salts b 

October 20~ 1976 - H. E. Freter calls Tares to report Z~$ult$ ~. 
analysis of CTFIsCO2H sample 8upplledby Tares. 
October 28, 1976 ~ Dr. Leon Singer Zo~luosts sample of C~F~tCOsH 

November ~j 197~ - 3N sends 25 g C7rl$CO2H to Dr. Loon 
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Uptenver 17, 1976 - Central Research Analytical completesanalystsOFSTa aa, Centr Chenolite personnel exposed to fluore..flenisals and again finds up to 1000 tines “normale ecell ng organicEhyorine, Further analysis of one individual's biood soaseq bartC7F15C0,H and CF) 150K to be present.771590, 8¥17503!
Neataosmples are sent to General Activation Analysis to see ifJouteon Activation Analysis can be used for detersininsorganicallybound fluorine.
Tnoamder Li 1976 - Industrial Kyglene beging medical examination ofChemolits persimnes including those exposed to fluorochemioals. meparseion Includes blood, urine and enzyme analyals as west on'spartial physical examination.

Jenuary, 1971 = J. E. Long arranges to supply Central ResearchTnalythat wn diosa on liver samples from rats exposed to FC-43vapors.
Fenpary 1441977 - Central Research Analytical 1s unable to detectFeisty Sree exposed to FC-43, but finds that organicallyhendefluorine 1a present in the blood of expoed rats st sevrt nicalthe level of a control.

anuary 15,1977 - Industrial Hygiene completes medical examinationsBery to exposed to luorochemicals show noDedtcal normalities which can be attributed to fluosoonentont’exposure.
1 fanuary 20, 197] - Attempted analysis for organically bound fluorineinsolood by General Activation Analysis using photon’ acotyatis ssunsuccessful.

january 21, 197] - Central Research Analytical completes method forTororetntisselorganically bound fluorine in whole blood. Blood sampiesfonaserican Red Cross donors have “normal” plasma tevels of serbiysfluoride.
Horuary 3, 1977 - Central Research Analytical completes wrok on liversFRtorts FO-43, ,0u8 chromotography shows FC-43 to be presentporbioximately Zppm. Total organic fluorine level 1s 8.7 pp bnexposed rats as compared to 7.8 ppm in the control.
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November 17~ 1976 - Central Research Analytical completes analysis 
of slx blood samples from Chemollte personnel exposed to fluoro- 
chemlcals and again £1nds up to 1000 times "normal" levels of organic 
fluorlne. Further analysis of one individual,s blood showed both 
C?FIsCO2H and CSPITSO3H to be present. 

Blood samples are sent to General Activation Analysis to see if 
Neutron Activation Analysis can be used for dete~mlnlng organically 
bound fluorine. 

~___cember i, 19~6 - Industrial Hygiene begins medical examination of 
Chemollte person-nel including those exposed to fluo~ochem~eals. Ex- 
aminatlon Includes blood, urine and enzyme analysis as well as a 
partial physical examination. 

Ja~nuary, 1977 - J. E. Long arranges to supply Central Research 
Analytical w~th blood and liver samples from rats exposed to PC-~3 
vapors. 

~lanuary 14. 1977 - Central Research Analytical is ~n~le to detect 
FC-43 In the blood of rats exposed to FC-43, but flnds that organlcally 
bound fluorine is present in the blood of exposed rats at seven times 
the level of a control. 

January 15, 1977 - Industrial Hygiene completes medical " ~ 
of Chemolite personnel. Those ex~o     ~ ~,,         ~ examinations 

~ sed t~ -~oroehemiuals show no 
medlcal abnormalities which can be attributed to fluorochem~cal exposure. 

J~anuary 20. 1977 - Attempted analysis for organically bound fluorine 
in blood by General Activation Analysis using photon act~vatlon ~s 
unsuccessful. 

January 27. 197~ Central Research Analytical completes method for 
~etermin~ng organically bound fluorine ~n whole blood. Blood samples 
from American Red Cross donors have "normal" plasma levels of organic 
fluoride. 

February 3.1~7~ _ Central Research Analytical completes wrok on livers 
~f rats exposed to FC-43. Gas chromotography shows PC-~S to be present 
at approximately 2ppm. Total organic fluorine level is 8.7 ppm in 
exposed rats as compared to 7.8 ppm in the control. 
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_iiany ny 1977 - Central Research Analytical completes work onpe 1d livers of rats fed 3000 and 10,000 ppm FC-807 for 3025". ues fed at 3000 ppm show an organic fiuorine deve of“om In blood while those fed at 10,000 pom Snow a level oF
15 ppm. (Control = 0.03 ppm.)

Auaiysis of the livers of the rats fed at the 10,000 ppm levelshow an organic fluorine level of 500 ppm (Control = 1 ppm).

fohruiey 36, 1977 - Central Research Analytical begins a concentratedTEL Lo characterize Gof, SOgH derivatives in ne 10. ppb reneusing the Gas Chromotogriphy.
April 12, 1977 = J. D. Laterte reviews status of organic fluoro-heniealiTn Blood with 3. v, Ervin and be ne Senorianie,Personal Cave Products. bevision made to deterains mount. oforganically bound Fluorine. in blood of individeats vie vat rataBrand Repellent:
Hay 5, 1977 - Central Research Malytical completes analysis of; BIST Fran's employees at High Points North eoeerimar SleiiofinyLound Fluorine Sevel is on the hidh side of “meemmis:
June 9, 1577 - Central Research Analytical completes analysis ofblood from three employees who use Skaid Brand Repellents. All .i Blood samples contain ersanieally bound frimmine oe bine: (hid“normals levels. One saaple is ton tines inormalt:
June 15, 1977 - J. D. Laferte reviews status of organic fluorochemi-Salain‘Blood with 3. X: Muhlenpon and RW-H. Chang of eas sockenCare Products.” Muhlenpoh and Chang review plans far use of Floscn-Chemicals in Plague and carrier prevention.
July 6, 1977 - J. E. Long submits tentative schedule for chronicEordetty eacinogenity study on FOos0 mevabotien Pores hagEthyl FOGE Alconst
July 29, 1977 - July issue of “Fluoride contains special report onArHorids Sympoutun held on Povrescy 55 1977. euy and Bente29ain report finding C,F) COM in pooled plasma and attribute itspresence to industrial pPdubts such as SCOTCHGARD and IEPEL,
August 3, 1977 - Toxicology proposes four studies to be carried outSIIESTOHTHTARD and FLOORS, bres producca. buppss cr stomtie isSo doternine 1¢ these materials cn enter the biood bn Sipeifiomntquantities:

Made Avaliable by 3M or Inspection and Copying as Confidential formation aMAT0095032
‘Subject to Protective Order In Palmer v. 3M, No. 2-04-6309

1144.0005

-5- 

[~-’~_"_~_’J~ ’~, 1977 - Central Research Analytical completes work on 
:~J ,<’. ’~d livers of rats fed 3000 and I0,000 ppm FC-807 for 30 
ea~ ~-. ,~ts fed at 3000 ppm show ~ orE~Ic fluorine level of 
"5 ppm in blood while ~hose fed at I0,000 ppm show a level of 
[25 ppm. (Control - 0.03 ppm.) 

Ana]ysl.~ of the livers of the eats fed at the 10,000 ppm level 
:~how an organlc fluorine level of 500 ppm (Control - 1 ppm). 

Y,~uary i~, 1977 - Central Research Analytical beglns a concentrated 
,o.!’[’,,ct to characterize CRF,,SO~ derivatives In the 10 ppb range 
u~l~g the Gas Chromoto~r~p~. ~ 

April 12, 1977 - J. D. LaZerte reviews status of organic 
chemicals in blood with J. V. Erwin and P. H. Schertler o~ 
Personal Care Products. Decision made to determine amour of 
organically bound fluorine in blood of individuals who use 
Brand Repellents. 

~aY 5, 1977 - Central Research Analytical completes analysis Of 
blood f~om 3 employees at High Point, North Carollna, Organleally 
bound fluorine level is on the high side of "normal". 

June 9~ 1977 - Central Research Analytical oomple~es analyels of 
blood from three employees who use Skald Brand Repellents. All 
blood samples contain organlcall¥ bound fluorine at higher than 
"normal" levels. One sample is ten times "normal".. 

June 15~ 1977 - J. D. LaZerte reviews status of organic fluorod~mi’ 
cals in blood with O. A. Muhlenpoh and R.W.H. Chang of Home Health 
Care Products. Muhlenpoh and Chang review plans foz use of f~uoro- 
chemicals in plague and carrier prevention. 

J~uly 6~ 1977 - J. E. Long submits tentative schedule for.chzomlc 
toxicity/ca#clnogenity study on FC.807 metabollte, FC-143 and 
Ethyl FOSE 

July 29~ !977,- July issue of "Fluoride" contains special report on 
AAAS Fluorlde Symposium held on February 25, 1977. ~uy an~ Tares 
again report finding CTF,~CO~H ~n pooled plasma and attribute 
presence to industrial p~du~ts such as SCOTCHGARD and EEPEL. 

August 3~ 1977 - Toxioology proposes four studies to ~ carztmi out 
With SC0~CHGARD and FLUORAD type products, eu~ose of studies ie 
to determ!ne if these materials can enter the blood in Jign~E£~ant 
quantities. 
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