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Summary
Atos a sinsle ocsl doce of Nocti) FOSE-1dc (1-N-ethy] pecfluctenctaneSulfonasieo ethand) mean dove, 10.13 2ak3) in fest co fasted ruts
oroups of 3), at least 101 and probably nore thar 70v of the totalCachoni1s 1s ibeorbes. D1ininackon of carnon-id via seine and feces is

| Gacy rious fron 0-37 Gaye, only 634 of the ore is eliminated. Fecal“mination of carbon ie sbsat 20-30 fold that of urine. The Ralf-life
| of the disappeacance fron plasma of carbon-1 from day 1 to day 16 is 7.5Giver” X netanetice of Neathyl POEE Lesievad fren liver vas identitied by i

T5555 amalysie os the perflustooctamasvifonate snion. In addition, |
anouher Rekebelite fron Liver bee been seniovivel iseneifics ss perkivere-
eRamesttonamice.
Introtuction|
In asaition to being » product sold by IW, Neethyd FOSS is 4 key inter
oeiake in the production of other prasocts. Nepthyl POSE is important

| Tn the stuey of Fo.807 metasolion becuase the three esters of FC-807 are
Phosphate esters of Neethyl FORE 87d in dition 7C-207 contains a trace

{ 0.80) of Nosthys POSE. It veu1d be expected thet possible common
| metabolites occur from TC-07 and Neathyl FOSE via oiefecent pathways of

That ater phosphate eater hydrolysis of FC-80T (systemic andjor Sub) the
Blea corbasion of Nosthyl POSE and FC-807 follow sities rathuare.
Tack, tha. snsorpuion, itsue eiateivstion, and bloreanstoraacion of
Wethyd RogE vece investigated. The resuite sre discussed in the context
Si oihes fivorohemicst metavolisn data. from FC-907 and perfisorcoctane-
Salonate:
Materials snd etrods

Cacbon=14 Labeled NoEthy) FoSE

poI
emiserasort opcaon
+ DenotesFost ion of Casbon-14 Babel

NeBthyl FOSE ie 2--athy) perflsoccostanesulfonarido ethanol.
The cachon-14 Label 1s at the carbon 0 to the sulfur atom (see shove
heuctirer: (on the basis of the specific steisity Geterainacicn,
Chemica theretterization, and robloshenical pacity reported sepurately
77 ihe Srachyh TOSE-11C ves Judged suitable. for metabolism stodies,
Ene’ specitic sitivity of the 1ot Of Nosthyl FOSEIIAC used in these
Testis. (Riker Isotope Srventary Number 40) 1s 0.483 = 0.000 iso.
The faochCRLCaL Parity determination vas fepested of the Neethyl
Tosa Hic dosing solution (see APEepdix 1 = Table 1, amd Appendix 1 =
Figures 1-5) aud che Reathyl POSEIC ves found to be st Least 980%
pure.
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Summary

After a single oral dose of N•-ethyl FOSE-14C (2-N-ethyl perflucrooctane-

sulfcnamido ethanol) (mean dose, 1C.13 rr.g,,kg) in feed to fasted rats

(groups of 3), at least 708 and probably more than. 708 of the tota'_

carbon-14 is absorbed. Elir;ination of carbon-14 via urine and feces 15

very slow; from 0-32 days, only 63% of the dose is eliminated. Fecal

elimination of carbon-14 is about 20-30 fold that of urine. The half-life

of the disappearance from plasma of carbon-14 from day 1 to day 16 is 7.5

days. A metabolite of N-ethyl FOSE isolated from liver was identified by

i 9F-NMTZ analysic as the perfluorcoctanesulfonate anion. In addition,

another metabolite from 'liver has been tentatively identified as perfluoro-

octanesulfonamide.

Introduction

In addition to being a product sold by 3M, N-ethyl FOSE is a key inter-

mediate in the production of other products. N-Ethyl FOSE is important

in the study of FC-607 metabolism because the three esters of FC-807 are

phosphate esters of N-ethyl FOSE and in addition FC-607 contains a trace

f..0.88) of N-ethyl FOSE. It would be expected that possible common

metabolites occur from FC-807 and N-ethyl FCSE via different pathways or

that after phosphate ester hydrolysis of FC-807 (systemic and/or gut) the

bictrarsformation of N-ethyl FOSE and FC-807 follow similar pathways.

Thus, the absorption, tissue distribution, and biotransformation cf

N-ethyl FOSE were investigated. The results are discussed in the context

of other fiuorochemical metabolism data from FC-807 and perfluorooctane-

sulfonate.

Materials and Methods 

Carbon-14 Labeled N-Ethyl FOSE 

'/C2H5
C7F15*CF2S02-N

'_CH2CH2OH

* Denotes Position of Carbon-14 Label

N-Ethyl FOSE is 2-N-ethyl perfluorooctanesulfonamido ethanol.

The carbon-14 label is at the carbon a to the sulfur atom (see above

structure). On the basis of the specific activity determination.,

chemical characterization, and radiochemical purity reported separately

(1), the N-ethyl FOSE-14C was judged suitable for metabolism studies.

The specific activity of the lot of N-ethyl FOSE-14C used in these

studies (Riker Isotope Inventory Number 468) is 0.483 { 0.020 pCi/mg.

The radiochemical purity determination was repeated on the N-ethyl

M SE-14C dosing solution (see Appendix 1 - Table 1, and Appendix 1 -

Figures 1-5) and the N-ethyl POSE-14C was found to be at least 988

pure.

dW'iu9A 9'
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Fae 2

Animas
Hale Charis River CD rats, eight weeks 018, vere conditioned toindividinl metal retatolios cases for 45 hours prior to Serine: TheSE wie fasted with free aceens to water for 34 hosts prior boging. The boty weishis ranged from 330 to 320 5, meen +73 uotevee dosed in groups of 3; individu) rats vere clected so thot theBoy weights of rate Vithin cach sraup of 3 were wishin g1 Grace ofech other. The rate vere alloed free sceess ic Pur inet GrossGCE nd Vater ather cos:
poste !
Preparation of sose/rect mixture
20 Negthyl 1OSS-14C solution was prepaed by weighing N-ethylPOSE into a 1 iter Class A vessmatric Flecks sejontiss tovolime With sbiolute ethanol, and mixing br inverting. FroNeth) FOSE-TAC solution var transferred vo a 4 31a becker andPurina Ground Chow wes 16des. The Nonthyd ROSE. emt minions15 SEi5iad for one hour then transferred So a slegs trey one iheGinanch wae evaporated. The caroon14 content of che sonerbeesSixtire Ua deseenined by convertion (cee Appenais 3 ngTopenaix  - atte 1:
Aenintstration of vose
Each fa5te cat wat weighed immadintely bafore being transferred toan indivicon metal metabolism cage. A feed cup wes otieches withvize to the inside of each cage to hold the sinale oral deve nedose vas a veighed moun of Purine Ground Chow containing 5.531 1gHee)POSE- 4c). ALL of the cata in the Scousesect fined at1:72. an 4 Gays gostdose consumed the dose minister ins biohous perio. For rats sacrificed st 8, 16, ona 52 dure pertacre, =Songer eriod of tine vas slioved to conse the dove’ 15 house]S1Ekoigh met of She Castes fate ate tne feud dose. emediseenyRey dose/Seed mixture not conmumed vas veishos and the weloneSibtracted from the total dose/fesd mixiure given to each set. Byirapection, it spear that very Little of the feed vor spilled bythe cats. The dore isinistered each fat vas calculates fron sheJRISHE of food consumed. The mean dose vi 10.13 RNG. (verRorenatx 3

§ crectes River Breosing Lavoracorser, Wilsinston, Hassachusetts.E rurina tab Chow, Ralston Purina Company, See ovis, Hismoori:

pEInTT- 3M CCHFIDEITIAL
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Animals

Male Charles Rivera CD rats, eight weeks old, were conditioned to
individual metal metabolism cages for 48 hours prior to dosing. The
rats were fasted with free access to water for 24 hours prior to
dosing. The body weights ranged from 220 to 329 g, mean 277 y. Rats
were dosed in groups of 3; individual rats were selected so that the
body weights of rats within each group of 3 were within 91 grams of
each other. The rats were allowed free access to Purina— Ground
Cht;a and water after dosing.

Dosing 

Preparation of Dose/Feed Mixture

An N-ethyl FOSE-14C solution was prepared by weighing N-ethyl
FOSE-14C into a 1 liter Class A volumetric flask, adjusting to
volume with absolute ethanol, and mixing by inverting. The
N-ethyl FOSE-14C solution was transferred to a 4 liter beaker and
Purina Ground Chow was added. The N-ethyl FOSE-•14C/feed mixture
was stirred for one hour then transferred to a glass tray and the
ethanol was evaporated. The carbon-14 content of the dose/feed
mixture wag determined by combustion (see Appendix 2 and
Appendix 2 - Table 1).

Administration of Dose 

Each fasted rat was weighed immediately before being transferred to
an individual metal metabolism cage. A feed cup was attached with
wire to the inside of each cage to hold the single oral dose. The
dose was a weighed amount of Purina Ground Chow containing 0.531 mg
N-ethyl FOSS-14C/g. All of the rats in the groups sacr:fi-:ed at
1, 2, and 4 days postdose consumed the dose administered in a two
hour period. For rats sacrificed at 8, 16, and 32 days postdose, a
longer period of time was allowed to consume the dose (12 hours)
although most of the fasted rats ate the feed/dose immediately.
Any dose/feed mixture not consumed was weighed and the weight
subtracted from the total dose/feed mixture given to each rat. By
inspection, it appearal that very little of the feed was spilled by
the rats. The dose administered each rat was calculated from the
weight of feed consumed. The mean dose was 10.13 mg/kg (see
Appendix 3) .

a Charles River Breeding Laboratories, Wilmington, Massachusetts.b 
Purina Lab Chow, Ralston Purina Company, St. Louis, Missouri.

• ;o
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eine and feces were collected at 24 hes intecvals for each car |

immediately transferred to a heparinized Vecutainer® tube. Plasma i

tared combustion padsS. Samples of subcutaneous and ‘abdominal

bustion cones®, Homogenizing vas done in Waring blende:s by

2 packer Instrument Company. Inc., 2200 Warrenville Road, Downers Grove,

. .
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Sample Collection 

Urine and feces were collected at 24 hair intervals for each rat
sacrificed at 1, 2, 4, and 8 days postdose (grcups of 3). Urineand feces were collected at intervals and respectively pooled foreach rat sacrificed at 16 and 32 days postdose (groups of 3).At 1, 2, 4, 8, 16, and 32 days postdose, rats were anesthetized
with diethyl ether; blood was drawn from the descending aorta andimmediately transferred to a heparinized vacutainere tube. Plasmawas prepared promptly by centrifugation. The rats wE:e sacrificedby exsanguination and liver, spleen, kidneys, and lungs were collectedas whole organs. Bone marrow was obtained from the femurs rndtibias by splitting the bones and collecting the marrow on nieces oftared combustion pads!. Samples of subcutaneous and abdominalfat, and muscle were collected. Digestive tract (esophagus, stomach,and intestines) and the remaining carcass were collected from ratssacrificed at 1 and 2 days postdose.

Radiometric Analyses 

Sample Preparation for Radiometric Analyses 

Feces and major organs were prepared for carbon-14 analysis byhemoganizing and aliquoting a sample of the homogenate into com-bustion cones-a. Homogenizing was done in Waring blenders byadding nine parts of water to one part of biological material. Thehomogenates were weighed into combustion cones in duplicate by taringthe cone and adding 1.0 g of the homogenate. Care was taken to mixthe homogenate between samplings. Samples of bone marrow, fatand red blood cells were weighed into combustion cones. Care wastaken to weigh these samples promptly to avoid loss of weight bydrying. Homogenates and samples weighed directly were combusted witha Packard Model 306 Oxidizer Recovery of cartoon-14 from biologicalsamples was determined by combusting suitable blank homogenates(feces, liver, kidney, muscle, and spleen) spiked with N-ethyl FOSE-14Csolution; these reference samples were combusted at the beginning,middle, and end of the experimental ~'ample set (see Appendix 4).Urine collections were sampled before freezing ano were counteddirectly; duplicate 1.0 ml aliquots of each sample were pipetteddirectly into scintillation vials and 15 ml Aquasole was added.Plasma was sampled before freezing and counted directly; duplicate1.0 ml aliquots or 0.5 ml aliquots plus 0.5 ml water were pipetteddirectly into scintillation vials and 15 ml Aquasole added. Allsamples were cold and dark adapted before counting.

a 
Packard Instrument Company, Inc., 2200 Warrenville Road, Downers Grove,Illinois.

lHAL

I

I
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Asniyses of semples
A sadiomecsic measurements vere done using Packard Hodel 3360 and
5385TeiCorb Ligeia scint(11ation Spectrometers. Tor plarme and
urine amples counted Girectly, the counting efficiency for each
Empl wee ceternined by adding & Know amount of internal standard
So Gach sarge and recounting. After each sizle vas cortected for
Enciazound with the appropriate blanks and for counting sEticiency,
the Cacbon14 content of eoch sample vas calculated. For combusted
Campies, counting efficiency for esch sassle wes Geiernined by use

The ARS. (nctomatic External Stanascd) catdo method. To calibrate
The Sicorna) stantari = known amount of irtecnal srandard vue
Lied to selected Samples in the group (Shree with ov AS ratios .
ina hres with hish catics) and there sasples vere recounted. For :
Snbosies simpler, a correction ves made for the recovery fram
The oxidizer. These recoveries were based cn reference samples
Conbosted wiih each sample set (vee Appendix 4 - Tables 1-h).
Isoration sna Tgentification of Metabolites ;

Extaaction
Aliquots of the 9:1 homogenates of liver for rats sacrificed at 2
Gays after Goring vere pooled, The aliquots (by weisht) contained
S7lactd of 1,053 ug squivalents of Noeshyh FOSE-TiC. The howa-
Senate vas SXtTACRAd these fines vith SLethyl ether with back exc
Sractions ce the eeres with water. The final volume of ther var
T7300 21 and the finai volume of vater vas 1,200 mi. The ether ves
evaporates ans the residve vas reaissolve n methanol (Fraction 1).
The water iayer vas acidified wich 250 m1 Of 108 KCL and stirred
Tor an hour. The water lever ves then extracted two tizes vith
Blech ether. The ether vas evaporated and the residue vas ro-
Siiscives in methanol (Fraction 21; The water vas filtered and
The’ Filter dare vas extracead two tines with Shlooformomethancl |
12 Wr. The chloroforn-nethancl vas evaporated and the residue
vas redissolved in methenod (Fraction 3).
column Cheematogeapty
hege 2.0 ca in atameter columns were packed to 40 cn vith silica }
501810 a chloroform alurey. The three fractions from the
traction of Liver vere cheomatosraphed by placing the extract on
The Column and ashing it into the bed with & small wmount of
hlorofors. Each colin vas eluted ith S00 Bl of CBELy (Elsate
5.500 21 of enlorotomm-sethancd 1:1 (v/) Eloate B), and
505 21 of sethanot Ehuacs CJ. The nine fractions were evaporstes
15 driers ard redigscivea in methanol and then anaiyzed fox
Carbon-1d content.

2 Unters, sctivated siiicic acid 100/120 mesh, Clarkson Chemical
Company, Tne. Williamsport, Pemsylvenie.

3M SCHFIELTIALESILNTIAL
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Analyses of Samples 

All radiometric measvre:rents were done using Packard Yodel 3380 and

3385 Tri-Caro Liquid Scintillation Spectrometers. For plaema and

urine samples counted directly, the counting efficiency for each

sample was determined by adding a known amount of internal standard

to each sample and recounting. After each saT.rle was corrected for

backg:o::nd with the appropriate blanks and for counting efficiency,

the- carbon-14 content of each sample was calculated. For combusted

samples, counting efficiency for each sample was determined by use

of the AES (Automatic External Standazd) ratio method. To calibrate

the external standard, a known amount of internal standard was

added to se:Peted samples in the group (three with low AES ratios

and three With high ratios) and these samples were recounted. For

combusted samples, a correction was made for the recovery frcr.

the oxidizer. These recoveries were based c- reference samples

combusted with each sample set (bee Appendix 4 - Tables 1-4) .

Isolation and Identification of Metabolites

Extraction

Aliquots of the 9:1 homogenates of liver for rats sacrificed at 2

days after dosing were pooled. The aliquots (by weight) contained

a total of 1,052 'ag equivalents of N-ethyl FOSE-14C. The homo-

genate was extracted three times with diethyl ether with back ex-

tractions cf the et::_r with water. The final volume of ether was

1,500 ml and the final vclume of water was 1,200 ml. The ether was

evaporated and 'che residue was redissolved in nethanol (Fraction 1).

The water layer was acidified with 250 ml of 108 HCl and stirred

for an hour. The water laver was then extracted two times with

d'_ethyl ether. The ether was evaporated and the residue was re-

dissolved in nethanol (Fraction 2). The water was filtered and

the filter cake was extracted two times with chloroform-methanol

1:1 (v/v). The chlorcform-methanol was evaporated and the residue

was redissolved in methanol (Fraction 3).

Column Chromatography 

Three 2.0 cm in diameter columns weze packed to 40 cm with silica

gel° in a chloroform slurry. The three fractions from the

extraction of liver were chromatographed by placing the extract on

the column and washing it into the bed with a small amount of

chloroform. Each column was eluted with 500 ml of C8'13 (Eluate

A), 500 ml of chloroform-nethanol 1:1 (v/v) (Eluate B), and

500 ml of methanol (Eluate C). The nine fractions were evaporated

to dryness oral redissolved in methanol and then, analyzed for

carbon-14 content.

a 
Unisil, activated silicic acid 100/120 mesh, Clarkson chemical

Company, Inc., Williamsport, Pennsylvania.

W WL~i~d ~ffiiuiii3 1JL~iA

4. I
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- Each of the six column fractions that contained cacbon-1d (notmethanol elution) wre seayed by thincliyer chromatoscaphy. Smalligang St he marerial vers strenked on prosdrorbers silica gel
Flatesd ana the plates vere developed to 15 cn in the selectedSolvent iysten. “The plates wre then scraped in 0.5 ca segments jiinto scintilintion ville containing methanol ane 1.5 £1 of a
2061c1ed Gent 111002 was added. The contents of the seineilla- jVion vials vace counted and the date vere calesiated and radio isctivicy per segment exprersed ac percent of total carben-id on the |
Fate. i

Recoite ent Discussion
Extent and Route of Excretion and Tissue Distribution |
The raguite indicate that at least 701 of an oral cose of Neethyl i
roszoidc administered in feed to previcuely fasted ats is sssorbed.The data fron anaiyees of feces for incividual fate sre show in
Table 1, the dota for urine smeiyeee sce shove in Table 2, and the
data for total excretion (fecet ploe urine] Are chown in Table 3.These dota are expressed ss comsiotive percent of ose excreted. (fhe |data are licked as bg equivalents K-ethyh FOSE-ISC excreted pec tine |period in Appendix 5 - Tables 1 and 21. As shawn in Table 2, excretion
of total carbon-14 via urine is not extersive: by 32 days postdose, |3.00 of the Gone 15 ciininated via urine. The focal elimination of
Carbon-14 is 20:30 £ola rare extensive than elininetion via srines iForever, the extent of cacbon-14 linination via feces do Ell only ishout 601 of the dose by 32 Gaye postdose. The gastrointestinal |Scansie tine in feared rave fed a nonabeorbed compound which docs netaffect. the ate of sacretion of feces 1s C30 hours (2). The fecal
excretion rata of rate in thig ceudy 16 normal and does not Seem to beSEfected by the N-ethyl TOSE-14C (see Appendix 7 and Apparat 7 =Table 1). The mean cumslative percent of dove excreted vi feces by48 hours poutdoce for the groups of 3 race Sacrificed at 2 dae, ¢ |
Gaya, ana 8 daye postdote vas 28.1, 14.4, and 15.7, respectively.Since carbon-14 Levels found in feces at 46 hours o later titer a
ainsle oral dose is moet likely to represent material that has beenSbeorbed and then excreted father than snabeorbed comand, theCunilative percent of dee excreted via faces fom Cine of doring to8 hours postdose 14-20%) is the Sper Linde cf the sstisate for
Percent of doe not abaorbed. Thue, at least 70 percent of the doseSERretnyh 7GE-TEC van absorbed.
The digestive Cracte (esophagus, stomach, and intestines) vere
ine1yaed for carbone content for individonl rate in each of theGhoupe of tate sacrificed at 24 and 4 hours postdose. The rescitspercent. of dose) are shown in Table 4. (ho dria sre expressed 36 53Noethy. CSE squivalents,a of ‘ese in Appendix 6.) Feces data from
Table | for these € rate are repented in Fable 4. The mean totalCarbon14 content of feces plus digestive tract vith contents ie 28.21
51" the dose at 2¢ hours posicose. Bowever, the issses and contents01 the aiguscive tracts ut 48 hoses pontdose contain & mewn of 11.4%
£2 26 ode, and ince the transis tine of race Lo faster than 48

2 ansltech, 75 Blue Gen Drive, Nevack, Delaware.BRET 6, 25.2'g 70, 1.01 9 Disechyl FoR? and 2.8 1 toluene.
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Thin-Layer Chromatography of Column Fractions 

Each of the six column fractions that contained carbon-14 (not
methanol elution) were assayed by thin.-layer chromatography. Small
aliquots of the material were streaked on pre-adsorbent silica gel
platesA and the plates were developed to 15 cm in the selected
solvent system. The plates were then, scraped in 0.5 cm segments
into scintillation v~als containing methanol and 7.5 ml of a
modified scirtillant— was added. The contents of the scintilla-
tion vials were counted and the data were calculated and radio-
activity per segment  expressed as percent of total carbon-14 on the
plate.

Results and Discussion

Extent and Route of Excretion and Tissue Distribution

The results indicate that at least 70% of an oral dose of N-ethyl
F05F.-14C administered in feed to previously fasted rats is absorbed.
The data from analyses of feces for individual rats are shown in
Table 1, the data for urine analvses are shown in Table 2, and the
data for total excretion (feces plus urine) are shown in Table 3.
These data are expressed as cumulative percent of dose excreted. (The
data are listed as vg equivalents N-ethyl FOSE-14C excreted per time
period in Appendix 5 - Tables 1 and 2). As shown in Table 2, excretion
of total carbon-14 via urine is not extensive; by 32 days postdose,
<3.08 of the dose is eliminated via urine. The fecal elimination of
carbon-1.4 is 20-30 fold more extensive than elimination via urine;
however, the extent of carbon-14 elimination via feces is still only
about 608 of the dose by 32 days postdose. The gastrointestinal
transit time in fasted rats fed a nonabsorbed compound which does not
affect the rate of excretion of feces is <30 hours (2). The fecal
excretion rate of rats in this study is normal and does not seem to be
affected by the N-ethyl FOSE-14C (see Appendix 7 and Appendix 7 -
Table 1). The mean cumulative percent of dose excreted via feces by
48 hours postdose for the groups of 3 rats sacrificed at 2 days, 4
days, and 8 days postdose was 28.1, 14.4, and 15.2, respectively.
Since carbon-14 levels found in feces at 48 hours or later after a
single oral dose is most likely to represent material that has been
absorbed and then excreted rather than unabsorbed compound, the
cumulative percent of dose excreted via feces from time of dosing to
48 hours postdose (ti14-288) is the upper limit of the estimate  for
percent of dose not absorbed. Thus, at least 70 percent of the dose
of N-ethyl POSE-14C was absorbed.

The digestive tracts (esophagus, stomach, and intestines) were
analyzed for carbon-14 content for individual rats in each of the
g:oups of rats sacrificed at 24 and 48 hours postdose. The results
(percent of dose) are shown in Table 4. (The data are expressed as vg
N-ethy_ %SE equivalents/9 of '.'.slue in Appendix 6.) Feces data from

Table 1 for these 6 rats are repeated in Table 4. The mean total

carbon-14 content of feces plus digestive tract with contents is 38.32

of the dose at 24 hours postdose. However, the tissues and contents

of the digestive tracts at 46 hours postdose contain a mean of 11.48
mf t'•r lose, and since the transit time of rats is faster than 48

Analtech, 75 Blue Hen Drive, Newark, Delaware.
Hodified TSS: 25.2 g PPO, 1.01 g Dimethyl POPOP, and 3.8 1 toluene.
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hours with normal rates of excretion (see Appendix 7 and Appendix 7 -

Table 1), it is probable that the 11.48 of the dose observed at 48

hours is not unabsorbed N-ethyl F09c-14C; the 11.48 of the dose

likely comprises carbon-14 labeled material associated with the

tissues of the digestive tract and carbon-14 labeled material in the

feces as a result of absorption of N-ethyl FOSE-14C with subsequent

elimination via bile. It follows tnat some of the carbon-14 in feces

before 48 hours is likely absorbed N-ethyl FOSE-14C and then excreted

N-ethyl POSE derived material. Thus, the absorption of N-ethy:

SE-140 is probably greater than 708.

The results of analyses of liver, spleen, kidneys, lungs, and red

blood cells for carbon-14 content by combustion and for carbon-14 in

plasma by direct counting are shown in Table 5 for individual rats in

all groups. (The data are expressed as percent of dose). Also

inclr• ed in Table 5 are results of analyses for carbon-14 content of

digestive tract and carcass of rats sacrificed at 24 and 48 hours

postdoze. The data from analyses of liver, spleen, kidneys, lungs,

red blood cells, plasma, bone marrow, digestive tract, carcass,

subcutaneous fat, abdominal fat, and muscle are normalized to a

10 roa/kg dose and are shown in Table 6 os vg N-ethyl FOSE-14C

equivalents/9 of tissue. [The same data (not normalized) are listed

in Appendix 81.

Mean total recovery of radioactivity from rats sacrificed at 24 hours
and 48 hours [stun of amount in tissue ("'able 5) and amount excreted
(Table 3)) was 868. Since a correction for recovery from the combustion

analyses was made, these results seem low. It is probable that some
of the N-ethyl FOSE-14C and/or its metabolites were lost during
preparation of the samples (N-ethyl FOSE-14C is slightly volatile at
room temperature). From Table 5, it iz apparent that as with FC-807

(3), potassium perfluorooctanesulfon.ate (4), and ammonium perfluoro-

octanoate (5) a significant portion ?mean, 4.58) cf the dose of
carbon-14 is retained in the liver at 32 days after a single oral dose
of the labeled compound. The mean loo carbon-14 levels (normalized to
a 10 na/kg dose) in liver and plasma are plotted versus time in Figure 1

for groups of rats (3 rats/group). The ratio (liver/plasma) of
carbon.-14 levels are plotted versus time in Figure 2. From Figure 2,
it is apparent that the liver/plasma ratio is not constant and the

equilibrium is not established until 16 days postdose. Selective

retention of a biotransformation product in the liver with more rapid
clearance of N-ethyl FOSE-14C and/or other metabolites would be a
possible explanation for this pattern. At 32 days after a single oral
dose of N-ethv: FOSE-14C, the mean liver/plasma, spleen/plasma, and

bone marrow/plasma carbon-14 level ratios were 11.8, C.4, and 0.4,

respectively. At 124 days after a single iv dose of FC-807-14C, the
mean liver/plasma, spleen/plasma, and bone marrow/plasma carbon-14

level ratios were 22.1, 202.8, and 48.1, respectively. Thus, the
pattern of distribution of carbon-14 after FC-B07-14C administration

is so different from the pattern after N-ethyl FOSE-14C administra-

~i ~•f ~ ~ 
$Y it ~Y ~ 1{ Y1J I~ N ~ ® ~ •

ij
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tion that deapite the two different routes of 
administration (oral

verses iv) and the difference in duration of the 
experiments (time

from dosing to sacrifice), it is probable th
at FC-807 biotransforma-

tion is more complex than a simple conversion t
o N-ethyl FOSE by

hydrolysis of the phosphorus-oxygen bond wit
h subsequent biotrans-

formation of the released alcohol as N-ethyl 
FOSS.

The mean liver/plasma, spleen/plasma, and bone 
marrow/plasma carbon-14

level ratios calculated from data reported fcr 
potassium perf_uorooctane-

salfenate (6) are 9.3, 0.2, and 0.2, respectively
, at 89 days after a

single intravenous dose. Thus, in contrast to the tissue carbon-14

ratio data from PC-E07, the perfluorooctanesul
fonate-14C tissue/plasma

ratio data are similar to the N-ethyl FOSE-14C 
tissue/plasma ratio

data. Although perfluorooctanesulfonate is shown to 
be a metabolite

of N-ethyl FOSS (see below, this report), thes
e tissue/plasma ratio

similarities should not be interpreted as evidence
c, that the carbon-14

labeled material at later times (32 days) in liver 
is due only to

perfluorooetanesulfonate.

The half-life of the disappearance from pla
sma of carbon-14 from

day 1 to day 16 (Figure 1) is 7.5 days after N-ethyl
 FOSE-14C

administration. However, after day 16 the disappearance is muc
h

slower since the mean carbon-14 levels on day 
32 are about the same as

the meNr. levels on eay 16 (2.2 ug equivalen
ts on day 16, 2.1 vg

equivalents cn cal 32). The plasma half-life value of 7.5 days for

c:bon-14 after N-ethyl FOSE-14C oral administration is the
 same as

t;;at reported for carbon-14 after oral adminis
tration of potassium

perfluorcx,ctenesuifonate-14C tc male rats (estimated
 from day 1 to

day 6) (4). As with N-ethyl FOSS-14C, it is apparent that someti
me

after a few days (>6 days) the rate of disappearance
 of carbon-14 f:cm

plasma after administration of perfluorooctanesulfonate
-14C decreases

to a much lower rate.

Overall ,the pattern of carbon-14 distribution in tissue a
nd the

half-life values for the first few days post oral dosag
e are similar

for N-ethyl FOSE-14C and potassium perfluorooctanesulfonat
e-1 dC.

in addition, for both compounds-a, the rates of disappearance of

carbon,-14 seem to decrease so that later plasma values for
 carbon-14

levels are somewhat higher than would be predicted f
rom the earlier

levels and thQ half-life values. Thus for these compounds in rats

(and likely other species), predictions of plas
ma levels at later

tines based on half-life estimates of elimination
 from plasma are

inaccurate and should not be attempted.

a 
The change in rate of elimination of total car

bon-14 f-cm plasma is

nct unique to N-ethyl FOSE-14C and perfluorooctanesu
lfonate-14C; it

is quite common  for other compounds.

I
:. i
if i
if i

Made Available by 3M for Inspection and Copying as Confidential Information:
Subject to Protective Order In calmer v. 3M. No. C2-04-6309

3MA10053194

 2813.0009



rage “

Jaotation and geneitication of Metabolites :

Ine tives homogenate pmol (3:1, vate/elosue) fron rote sacrificed
it hece afier a Binale oral Sone of Noethyl FOSS-1AC vas ex

ates vith einer. (Fraction 1) the with seidmather (Fraction 2);
hacia the Filter core ou extzocted vith enloroforn-

inet i raction 31. The pescunt of cordoned extracted trem
To Toa: honcsanate for each fraction vas: Fesction 1, 30.181
ever ar Ta ey and praction 3, 11.6%. The water layer sepurated
TE ation before the 11 eniorotommumethanal extiackion of the
Ee re Contained no detectable arboncid OV). Thee, of the

Es tonivetents of N-cthys FOSE-1C present in the faces pool,
To enstvatents. (670) as extracted.
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Tr oe eckouns were elured piccemsively vith iloroforn Gliate A);
OS orsfornnethanch (Fluste 51s nd retharol @luate C). There
OE eeroens14 remouea fren any of the columns by setharcl
ee) ox each of the diver horogenate extractions that vere

bes on a siiica gol colinn, thee are tvo Column eluates
ee neatning carben-14. he selstive carbon-1d content of

Dunes) mas Tor each traction see shom in Table 7.

he six column fcactions (Blaates A and 3) were chrceatostaphed by
Te enatags apy. Padiochonatostim from thin-layer chroms~

there cin Fractions sce shown in Figures 3-12. Wen
| omen in the base sewers syaten (100 chloroform, 35 nethancl,

SR  rotcaioc) (Figures 3.5), the thiee column eluates G's)
ra Three extractions. (eiher, cid-ether, 1:1 enloroform-rethanod)

Ete ome nagor peak, and comparison of the radiochromatostans
EL Tt cath contain the sume metabolite. The extraction
En 3 teciaoether) Bluste 5 vas chiomstopraphed in + second
TE peten (106 potanels 10 asetic seid, 10 water) Gigure ©)

ira sotuant. systen. (189 chlotoforn, 100 ethanol, 31d 2
S210 acid) (Figure 7). Tne three fadiochiomatogcans of Fraction 2
Ee TAT hat ine Fadioshestcal por ity of the metabolite is

he extraction Fraction 2. (acid-sther) Flute 8 (chioroforn-nethanol)
TE betes metebatite Frochion I $50 sibeiteed to 5. Pathce of the

. a lytiont Lavoretory for 1OP-IR aneiyeis on the Varian
a ena X11200 Spectrometeze. The results sie ceported in

oameticive vas. identified as the pestisozooctanc-
Ciktonate anion.
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Isolation and Identification of Metabolites 

The liver homogenate pool (9:1, water/tissue
) from rats sacrificed

at 46 hours after a single oral dose of N
-ethyl FOSZ-14C was ex-

tracted with ether (Fraction 1) then with ac
id-ether (Fraction 2);

after filtration, the filter cak; v, extracted with chloroform-

methanol 1:1 (Fraction 3). The p~..;~nt of carbon-14 extracted from

the liver homogenate for each fraction was: 
Fraction 1, 30.18;

Fraction 2, 25.18; and Fraction 3, 11.88. The water layer separated

by filtration before the 1:1 chloroform-m
ethanol extraction of the

filter cake contained no detectable ca
rbon-14 (08). Thus, of the

1052 vg equivalents of N-ethyl FOSE-14C presen
t in the feces, pool,

705 ug equivalents (678) was extracted.

The 3 fractions were ch-omatographed on s
eparate silica gei columns

and the columns were eluted successively 
with chloroform (4-Inate A);

1:1 chloroform-methanol (Eluate B); and methano
l (Eluate C). There

was very little carbon-14 removed from any 
of the columns by methanol

(Eluate C). For each of the liver homogenate extracti
ons that were

chronatogzaphed on a silica gel celurr.n, t
here are two column eluates

(A and B) containing Carbon-14. The relative carbon-14 content of

Eluates A and B for each fraction are sho
wn in Table 7.

The six column fractions (Eluates A
 and B) were chromatographed by

thin-layer chromatography. Radiochromatograms from thin-layer chroma-

tography of these six fractions ara shown i
n Figures 3-1 2. When

chromatographed in the same solvent system 
(100 chloroform, 35 methanol,

5 amTon.ium hydroxide) (Figures 3-5), t
he three column eluates (B's)

from the three extractions (ether, acid-e
ther, 1:1 chloreform-rnethanol)

each have one major peak, and comparison 
of the radiochromatograms

suggests that each contain the sarre metabol
ite. The extraction

Fraction 2 (acid-ether) Eluate B was chromatog
raphed in a second

solvent system (10C butanol, 10 acetic acid
, 10 water) (Figure 6)

and in a third solvent system (100 chl
oroform, 100 methanol, and 2

acetic acid) (Figure 7). The three radiochrcrnatograms of Fracti
on 2

Eluate B indicate that the radiochemical 
purity of the metabolite is

%958.

The extraction-Fractionn2 (acid-ether) Elua
te B (chloroform-methanol)

was labeled metabolite Fraction I and 
submitted to S. Pathre of the

Central Analytical Laboratory for 19F-
NMR analysis on the Varian

XL-100 and XL-200 spectrometers. The results are reported in

Appendix 9; the metaoolite was identif
ied as the perfluorooctane-

sulfonate anion.
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From the peccent of total carbon-14 extracted from the liver bomo-
Gerace post (674) and the total carbon-14 recovered fran the columns
ToT Deioratorm-sethenel and the percent composition of these
Chante ty thineiover chiosatastaphy (35%) it can be estimated
Tt en To Le ihe carbon14 in diver st 46 hours after a single
S05 3 Aethy2 Foma-t4c in oun to partiuorooctancsuifonatesfC.
Se Le ine Thkely thet due So lore during extraction and to loss
cir ehicaatoqraphy thet the serusl amount of perfiuoioustene:
iifonate To somewhat crester than 221.
he chiorotorn column elusten from the three extraction fractions vece
hemtcaaphed ering thin-layer eheematoseaphy in the sme solvent i
Gystem (100 chloroform, 35 methanol, § sssonium hydroxide) (Figures 8-10). t
Linn Ihe hiorotom-rethancd. loates, comparison of the three colin
ister soggests. that most of the cacbon14 1b the sme metabolite. :

ixcaction Fraction 1 (other) Eluace A vas chromatostsphed in 3
Tesora catvent systen (100 butanol, 1D acetic acid, 10 vater) igure 10 |
STR SOIT Sohvent svsten (100 chloroform, 100 zethanol, and 3
“etic seid) Fiore 1210
me extraction Traction 1 (ether) ElustoA (ehlorofors) vas labeled
Tetite Fraction 17 and pubsitted to S. Pathre of the Central
Preiyeiont Lotorauocy for r-in snsiyeis on the Vecian Xin100 and
I ecrteacters, The restits ate seporeed in Appendix 3. The
eee tenet ively ioent ified 8 perilvorcoctanesuitonanide.

Lite te EilCiarion rer parfiuorooceanescitonate, it can be
ime St Tenet 321 of ine carbonc14 present in diver ot 48

ere strate ores dose of Noethyl FOSE-11C is mecaolite
Fraction th.
Further refinement of these extractions and separations would Likely
FE nt migner estinate of the parcentoge of pesfiuorcoctanessi-
Somets ana’ the petabolive tentatively identified ss perfiuorooctine-
timantac wih respect to the total carbon-1¢ present. Bovevers

ite icinstes eotablioh that the two metabolites are present
Ee rtot gust ies, forthe refinement of the extraction and
an ie not phoned. The presence of cther peaks in ration
aiorens Figures 8-10) and the 330 of the carboned in the ser

mat at not extracheble by these conditions indicate that
Crner unident LESed metabolites are present.
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From the percert of total carbon-14 extracted from
. the liver homo-

aenate pool (E7%) and the total carbon.-14 recovered from
 the columns

in 1:1 chloroform-methanol and the percent composition o
f these

eluates by thin-layer chromatography (958) it can be 
estimated

that at least 228 of the carbon-14 in liver at 48 ho
urs after a single

dose of N-ethyl FOSE-14C is due to perfluorooctanesu
lfonate-14C.

It is quite likely that due to loss during extractio
n and to loss

during chromatography that the actual amount of 
perfluorooctane-

sulfonate is somewhat greater than 228.

The chloroform column eluates from the three extr
action fractions were

chromatccraphed using thin-layer chromatography in the 
same solvent

system (100 chloroform, 35 methanol, 5 ammonium h
ydroxide) (Figures 8-10).

As with the chloroform-methanol eluates, comparison 
of the three column

eluates sucgests that most of the carbon-14 is the same 
metabolite.

The extraction Fraction 1 (ether) Eluate A was chrom
atocraphed in a

second solvent systen (100 butanol, 10 acetic acid, 10 
water) (Figure 11)

and in a third solvent system x100 chloroform, 100 methanol, and 2

acetic acid) (Figure 12).

The extraction Fraction 1 (ether) Eluate A (chloroform) was labeled

metabolite Fraction II and submitted to S. Pathre
 of the Central

Analytical Laboratory for 14F-NMR analysis on the Varia
n XL-1C0 and

XL-200 Spectrometers. The results are reported ir. Appendix 9. The

metabolite was tentatively identified as perrluorooctanesulf
or.a.-nide.

Similar to the calculation for perfluorooctanesulfonate
, it can be

estimated that at least 328 of the carbon-14 present
 in liver at 48

hours after a single oral dose of N-ethyl FOSE
-14C is metabolite

Fraction II.

Further refinement of these extractions and seFarati
ons would likely

result in a higher estimate of the percentage of perfluoroo
ctanesul-

fonate and the metabolite tentatively identified as per
fluorooctane-

sulfonamide With respect to the total carbon-14 pres
ent. However,

since these estimates establish that the tw
o metabolites are present

in substantial quantities, further refinement 
of the extraction and

sepa-ration is not planned. The presence of other peaks in radio-

chromatograms (Figures 8-10) and the 33% of the carb
on-14 in the liver

homogenate that was not extractable by these cond
itions indicate that

other unidentified metabolites are present.
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Table 1

Cumulative Zxcretion of Total Carbon-14

in Feces After an Oral Dose of N-Ethyl FOSE-14C

in Feed to Rats (Mean Dose, 10.13 mg/kg)

Collection
Period (Days)

Rat Identification
Mean + S.D.A B c

1 Day Group
0-1 29.98a 22.55 21.65 + 8.82 if12.41

2 Day Group

0-1 18.99 15.60 11.80 15.46 + 3.60

1-2 34.73 28.98 20.59 28.10 + 7.11

4 Day Group

0-1 7.74 5.27 9.53 7.51 + 2.14

1-2 14.04 12.32 16.89 14.42 + 2.31

2-3 20.03 17.78 21.74 19.85 + 1.99

3-4 23.56 22.48 26.08 24.04 + 1.85

8 Day Group
0-1 2.36 7.71 4.31 4.79 + 2.71

1-2 5.61 27.16 12.70 15.16 + 10.98

2-3 25.77 38.21 20.32 28.10 + 9.17

3-4 37.41 44.41 26.15 35.99 + 9.21

4-5 42.83 49.21 29.27 40.44 + 10.18

5-6 47.14 52.55 32.52 44.07 + 10.36

6-7 50.65 54.86 35.83 47.11 + 10.00

7-8 53.36 56.35 38.77 49.49 + 9.41

16 Day Group

0-16 66.27 60.39 62.79 63.15 + 2.96

32 Day Groff

0-16 63.86 47.62 56.72 -•56.07 + 8.15

16-32 66.73 56.93 59.36 61.01 + 5.10

a 
Data are expressed as percent of dose excreted during
collection period.

Notebook Reference: NB-55673-37 and 38

3M cc~sa ~~tias
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Table 2

Cumulative Excretion of Total Carbon-14
in Urine After an Oral Dose of N-Ethyl FOSE-14C

in Feed to Rats (Mean Dose, 10.13 mg/kg)

Collection
Period

Rat Identification
Mean + S.D.(Days) A B C

1 Day Group
0-1 0.131; 0.12 0.11 0.12 + 0.01

2 Day Group
0-1 0.14 0.09 0.11 0.11 + 0.03
1-2 0.23 0.17 0.20 0.20 + 0.03

4 Day Group
0-1 0.11 0.10 0.11 0.11 + 0.01
1-2 0.25 0.24 0.22 0.24 + 0.02
2-3 0.36 0.34 0.33 0.34 + 0.02
3-4 0.50 0.44 0.43 0.46 + 0.04

8 Day Group
0-1 0.10 0.06 0.09 0.08 + 0.02
1-2 0.17 0.18 0.21 0.19 + 0.02
2-3 0.30 0.28 0.34 0.31 + 0.03
3-4 0.62 0.36 0.44 0.47 + 0.13
4-5 0.88 0.61 0.53 0.67 + 0.18
5-6 0.97 0.67 0.61 0.75 + 0.19
6-7 1.06 0.72 0.71 0.83 + 0.20
7-8 1.12 0.77 0.81 0.90 + 0.19

16 Day Group
0-16 2.45 1.19 1.10 1.50 + 0.75

32 Day Group
0-32 1.85 2.69 1.62 2.05 + 0.56

a 
Data are expressed as percent of dose excreted during
collection period.

Notebook Reference: NB-55673-38

Mta
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Table 3

Cumulative Excretion of Total Carbon-14

in Urine and Feces After an Oral Dose of N-Ethyl FOSE-14C

in Feed to Rats (Mean Dose. 10.13 mg/kg)

tl

Collection
Period (Days)

Rat Identification
Mean ± S.D.A 8 C

1 Day Group

0-1 30.11a 12.53 22.66 21.77 - X1.82

2 Day Group

0-1 19.13 15.69 11.91 15.58 + 3.61

1-2 34.96 29.15 20.79 28.30 + 7.12

4 Day Group ;i

0-1 7.85 5.37 9.64 7.62 + 2.14

1-2 14.29 12.56 17.11 14.65 + 2.30

2-3 20.39 13.12 22.07 20.19 + 1.98

3-4 24.06 22.92 26.51 24.50 + 1.83

8 Day Group

0-1 2.46 7.77 4.40 4.88 T 2.69

1-2 5.78 27.34 12.91 15.34 + 10.98

2-3 26.07 38.49 20.66 28.41 + 9.14

3-4 38.03 44.77 26.59 36.46 + 9.19

4-5 43.71 49.82 29.80 41.11 + 10.26

5-6 48.11 53.22 33.13 44.82 + 10.44

6-7 51.71 55.58 36.54 47.94 + 10.36

7-8 54.48 57.12 39.58 50.39 + 9.46

16 Day Group

0-16 68.72 61.58 63.89 64.73 + 3.64

32 Day Group

0-32 68.58 59.62 60.98 63.06 + 4.83

A Data are expressed as percent of dose excreted during

collection period.

Notebook Reference: NS-55673-39 and 40 '

3M CONFIDENTIAL
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Taste ¢
Carbon-14 Content n Digestive Teact (plus contents)
nd Feces After an Orel Dose of N-Ethyl FOSE-14C

In Feet to Rats (Mean Dose, 10.13 a/k)at 24 ana 48 Hours Postdose

Rat Tine post- Digestive Tract
Identification Doss osrs) (piu contents) Feces

n x 2.08 29.98
“ "» 2 2.40 2.41

© 2 14.60 22.55

Mean 45.0. 16.6145.00 20.6528.82

2 » no wm
= ® 13.03 20.98

© “® 10.10 20.50

Mean +5.0. Mars nas 2000470

2 Data sre expressed os percent of dose.
Notebook Reference: NB-51806-49-51
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Table 4

Carbon-14 Content in Digestive Tract (plus contents)

and Feces After an Oral Dose of N-Ethyl FOSF.-14C

in Feed to Rats (Mean Dose, 10.13 mg/kg)

at 24 and 48 Hours Postdose

Rat

Identification

Time Post-

Dose (Hours)

Diaentive Tract

(plus contents) Feces

1A 24 12.84a 29.95

~- 1B 24 22.40 12.41

1C 24 14.60 22.55

Mean + S.D. 16.61 + 5.09 21.65 + 8.82

2A 48 11.10 34.73

2B 48 13.03 28.98

2C 48 10.10 20.59

Mean, + S.D. 11.41 + 1.49 28.10 + 7.11

a 
Date are exFressed as percent of dose.

Notebook Reference: NB-518C6-49-51

L

CONFIDENTIAL
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?able 5

Carbon-14 Content in Tissues After on Oral Dose

of N-Ethyl POSE-11L in Peed to Rate

04ean Dose, 10.13 egAg)

Rat
Identification Liver! Spleen° Kidneys Lungs!

Red Blogd
Cells- plasmas

Digestive
React° caresses

1A 16.85 0.16 0.71 C.43 6.39 2.55 12.84 18.16

1B 17.98 0.13 1.12 0.60 6.80 3.10 22.40 23.48

1C 16.95 0.11 0.80 0.39 7.82 2.80 14.60 17.40

Mean 17.26 0.13 0.88 0.47 7.00 2.82 16.61 19.88

2A 17.72 0.14 0.66 0.35 5.99 2.06 11.10 12.3r

2B 18.23 _ 0.10 0.77 0.40 5.77 2.17 13.03 15.62

2C 24.17 0.16 1.00 0.59 3.62 ;.32 10.10 19.29

Mean 20.04 0.13 0.81 0.45 5.09 2.52 11.41 15.74

4A 2.1.59 0.14 0.77 0.43 5.44 2.67 d d

49 18.47 0.12 0.98 0.43 S.85 2.96

4C 17.69 0.13 0.75 0.38 5.74 2.72

Mean 19.25 0.13 0.83 0.41 5.68 2.78 .

8A 15.44 0.04 0.32 0.16 2.78 1.15

8B 12.83 C.C4 0.27 0.14 2.37 1.19

6C 18.30 0.09 0.54 0.36 3.84 2.05

Mean 15.52 0.06 0.38 0.22 3.00 1.46

16A 9.52 0.02 0.18 0.09 0.77 0.72

16B 12.10 0.02 0.16 0.09 0.99 0.85

16C 10.32 Lr.03 0.27 0.14 1.08 1.16

Mean 10.65 0.02 0.20 0.11 0.95 0.91

32A 7.84 O.C2 0.18 0.07 0.28 0.78

328 12.71 0.03 0.31 0.13 0.87 1.13

32C 8.04 0.01 0.16 0.07 0.30 0.64

Mean 9.53 0.02 0.22 0.09 0.48 0.85

I
b

c

d

Date are expreseed as percent of dose in tissue.

Data ate estimates of percent of dose present in red blood calls. Red blood co' 1 volume

26.3 ml/kq body weight (7).

Data are estimates of percent of dose present in plasma. plasma volume - 31.3 el/kq body

weight (7) .

Sample was not taken.

Notebook References! NB-56531-8 and 9, NB-51806-49, and NB-53102-49

A CONFIDENTIAL
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Table 6

Carbon-14 Portent in Tissues After an Oral Dose of

N-Ethyl POSE-14C in Peed to Rats (Mean Dose, 10.13 ag/kg)

Rat
Identification Livery Spleeny Kidneyaa-

Red Blood

Lunges! Celle! Plasma&-

Bone Digestive Subcut.

Marrow° Tract& Caressa' Tat!

Abdcn.

Pat!- Muscle'

1A 32.4 6.72 8.87 6.07 21.80 7.31 12.31 11.77 2.27 6.40 8.04 D.40

18 48.7 6.88 14.39 11.66 27.24 . 10.42 14.73 31.41 3.17 7.70 9.51 0.42

1C 30.4 6.06 8.54 7.76 25.61 7.74 11.02 10.78 2.03 4.92 6.15 0.34

Mean 37.2 6.55 10.60 9.18 24.91 8.49 12.09 17.99 2.49 6.37 7.90 0.39

2A 30.4 5.76 6.70 6.21 16.83 5.53 10.42 8.27 1.43 3.96 3.26 0.22

28 41.8 4.68 8.00 6.57 20.10 6.36 10.59 12.03 1.93 4.18 3.99 0.37

2C 41.4 7.26 10.44 6.76 12.25 9.46 11.35 6.04 2.39 3.95 4.20 0.52

Mean 37.9 5.90 8.38 7.18 i1.06 7.12 10.79 9.46 1.92 4.03 3.84 0.37

4A 43.1 6.55 8.56 8.06 18.28 7.53 7.97
b b

2.15 2.06 1.58

4B 43.8 7.41 10.98 8.83 20.86 8.84 9.80 2.99 1.75 1.36

4C 39.2 6.65 9.54 7.59 19.34 7.69 8.67 1.82 1.74 1.32

Mean 42.0 6.87 9.69 8.16 19.49 6.02 8.81 2.32 1.86 1.42

8A 26.1 2.09 3.25 2.79 8.19 2.85 3.27 - 0.53 0.37 0.33

99 24.0 1.75 3.35 2.55 7.46 3.15 2.83 - - 0.98 0.22 0.24

8C 33.6 3.87 6.16 6.34 12.27 5.5D 5.48 - 0.69 0.47 0.9S

Mean 27.9 2.57 4.25 3.89 9.31 3.83 3.86 - - . 0.73 0.35 0.51

16A 20.4 0.81 1.86 1.43 2.18 1.70 0.96 - 0.03 0.04 0.16

168 27.9 0.84 1.99 1.76 2.95 2.1.3 0.98 0.13 0.01 0.16

16C 26.3 1.08 2.98 2.29 3.16 2.64 1.48 0.35 0.03 0.20

Mean 24.9 0.91 2.28 1.83 2.76 2.22 1.14 - 0.17 0.03 0.17

32A 19.7 0.74 1.81 1.61 D.81 1.89 0.67 -- - 0.08 0.DO 0.13

32B 32.8 1.33 3.47 2.38 2.58 2.19 1.46 - - 0.28 O.DO 0.28

32C 20.4 0.62 1.75 1.32 0.86' 1.54 0.61 -- - 0.06 0.00 0.09

Mean .24.3 0.9C 2.34 1.77 1.42 2.07 0.91 0.14 0.00 0.17

a
b

Data is normalised to a 10 mg/k9 dos* and expressed as ug R-ethyl !OSE-14C equivalents/0.

Sample was not taken.

Notebook References: NB-56531-5 and 6, 103-53102-43 and 44
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® Page 20

Tabte 7

Relstive Cacbon-14 Content of Elustes A and 3
for Extraction Fractions 1, 2 end 3

Fraction 1 Fraction 2 Fraction 3
(athe) (acid-ether) (131 chloroform-nethanol)

—————————————————————
Eivate A a 3 on

tnlorotom) i

slate 8 150 Ba 220
(111 ehloroforn-
methanol) _ —

otal 4 nae 3 83

| -
| Notebook Reference: NB-S1579-34
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Page 20

Table 7

Relative Carbon-14 Content of Eluates A and B

for Extraction Fractions 1, 2 and 3

Fraction. 1

(ether)
Fraction 2
(acid-ether) (1:1

Fraction 3
chloroform-methanol)

Eluate A
(`hloroform)

93% 238 618

Eluate B
(1:1 chlcroform-

methanol)

198 618 228

Total. 8
recovered

1128 842 838

Notebook Reference: NB-51579-34

~~tpEgt~tA~

Made Available by 3M for Inspection and Copying as Confidential Information:
Subject to Protective Order In Palmer v. 3M, No. C2-04-6309

3MA10053207

 2813.0022



: Mean Log Carbon=14 Levels (Normalized to a
IL ST SR
fagRNR RE hy

3 | Liver

: :

———
7 24688 Jo 12 14 16 18 20 2 4 28 2 0 R

DAYS POSTDOSE

3M CONFIDENTIAL

Made Avaiable oy 3 for Inspacton ana Copying as Confidential Information AOS
Subject to Protective Order In Palmerv. 3M, No. C2-04-6309

2813.0023

Page 21

ji
g 
N
-
E
t
h
y
l
 

100-

aQ-

1
0

Figure 1

Mean Log Carbon-14 Levels (Normalized to a

10 mg/kg Dose) in Liver and Plasma of Rats

(Groups of 3) at 1, 2, 4, 6, 161ind 32 Days

Post Oral Dose of N-Ethyl FOSE- C in Feed
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Plasma

 E)

I I I I I i 1 I I I I I I I 1 1

2 4 6 6 11° 12 14 16 16 20 22 24 26 26 30 32

DAYS POSTDOSE

3M CONFIDENTIAL

Made Available by 3M for Inspection and Copying as Confidential Information:
Subject to Protective Order In Palmer v. 3M; No. C2-04-6309

3MA10053208

 2813.0023



Nepthylrose 1% in Feed

5

£
:
Z —

g
Je /

2
£

&
25 |
Zz5
El

|

&

TTTEYERRETEEI
°3 2460012141818 D2H3DIR

DAYS POSTDOSE

3M CONFIDENTIAL

Wadevata tor nspecton sn Copyng 3s Content formar ountonsazoe
‘Subject to ProtectiveOrder In Palmerv. 3M, No. C2-04-6309

2813.0024

I

Page 22

C
A
R
B
O
N
-
1
4
 L
E
V
E
L
 
IN
 L
I
V
E
R
/
C
A
R
B
O
N
-
1
4
 L
E
V
E
L
 I
N
 P
L
A
S
M
A
 

Figure 2

Ratio of Carbon-14 Level in Livar/Carbon-14
Level in Plasma of Rats (Groups or 3) at 1,

2, 4, 8, 16, jrd 32 Days Post Oral Dose of

N-Ethyl roSE- C in reed
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: Thin-Layer Radiochronatogran of Extraction Fraction 1
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Figure 3

Thin-Layer Radiochromatogram of Extraction Fraction 1

(ether) Eluate B (1:1 chloroform-methanol)

Pre-adsorbent SGF Uniplate: 100 chloroform

35 methanol
5 ammonium hydroxide

Tct.al CPM on Plate = 1,125
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Figure 4

Thin-Layer Radiochromatogram of Extraction Fraction 2
(acid ether) Eluate 8 (1:1 chloroform-methanol)

Pre-adsorbent SGF Uniplate: 100 chloroform
35 methanol
5 mmmonium hydroxide

Total CPM on Plate = 4,363
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Figure 5

Thin-Layer Radiochronatograrr. of Extraction
Fraction 3 (1:1 chloroform-methanol) Eluate B
(1:1 chloroform-nethanol)

Pre-adsorbent SGF Uniplate: 100 chloroform

35 methanol

5 ammonium hydroxide

Total CPM on Plate = 664
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Thin-Layer Radiochromatogram of Extraction Fracticn 2
(acid-ether) Eluate B (1:1 chloroform-methanol)

Pre-adsorbent SGF Uniplate: 100 butanol

10 water

10 acetic acid

Total CPM on Plate - 1,650
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Figure 7

Thin-Layer Radiochromatogram of Extraction

Fraction 2 (acid-ether) Eluate 8 (1:1
chloroform-methanol)

Pre-adsorbent SGF Uniplate: 100 chloroform

100 methanol
2 acetic acid

Total CPy on Plate = 1,474
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Page 26 Figure 8
hin-Layer Ragiochromatogean of Extroction
Fraction 1 lesher) Eluate A (chloroforn)
Pre-acsurbent SGF Uniplate: 100 chloroform

35 nethanol
© anmoniua hydroxide

Total CP on Plate = 4,983
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Thin-Layer Radiochromatogram of Extraction

Fraction 1 (ether) Eluate A (chloroform)

Pre-ads:,rbent SGF Uniplate: 100 chlcroforrr

35 nethanol

5 ammonium hydroxide

Total CPN. on Plate = 4,983
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Figure 9

Thin-Layer Radiochrematogram of Extraction
Fraction 2 (acid-ether) Eluate A (chloroform)

Pre-adsorbent SGF Uniplate: 100 Chloroform

35 methanol

5 ammonium hydroxide

Total CFM on Plate  = 1,020
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| Thin-Layer Radiochromatngran of Extraction Fraction 3

| Total CPM on Flate = 1,216
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Thin-Layer Radiochromatogram of Extraction 
Fraction 3

(1:1 chloroform-methanol) Eluate A (chloroform)

Pre-adsorbent SGF Uniplaze: 100 chloroform

35 methanol

5 ammonium hydroxide

Total CFM on late = 1,216
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Figure 11

Thin-Layer Radiochromatogram of Extraction
Fraction 1 (ether) Eluate A (chloroform)

Pre-adsorbent SG? Uniplate: 100 butanol
10 water
10 acetic acid

.Total CPM on Plate a 2,879
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Thin-Layer Radioc'iromatogram of Extraction

Fraction 1 (ether) Eluate A (chloroform)

Pre-adsorbent SGF Uniplate: 100 chloroform

100 methanol

2 acetic acid

Total CPM on Plate a 2,862
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! Appenatx 1 = Table 1
Thin-Layes Chzanatogeashy Systems for NeEehyl FOSE-IC

Plate Sotvert 2vo. Systent Re of n-zehy FosE-Tic

1 100 entoroforn om
100 acetone

2 100 entorotorn 0.90
100 sechenot hl2 scetic acie®

3 150 entorotorn 0.50
i 50 methanol .
| 5 wmnonion hyaroxiast
| . 100 entorotorn 1.00

35 methanol .
5 emsonium hydroxiacS

| s 100 buzanor om
| ater

10 acetic acie®

© Gotuents vere prepared volmesvolumes 100 ml aliquot of
o Solvent mixture vas sages to the chramatosraphy Sank.

if ia of maor (> 384) pesk on the thin-layer cheomaton
o sien plate.
© Rcetic acid and smponium hydroxide were concentrated.
Notebook Raterence: NB-51806-41-62
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Appendix 1 - Table 1

Thin-Layer Chromatography Systems for N-Ethyl FOSE-!4C

Plate Solvent
No. System Rfb of N-Ethyl.F0SE-14c

1 100 chloroform 0.70
100 acetone

2 100 chloroform 0.90
100 methanol
2 acetic acids

3 150 chloroform 0.90
50 methanol
5 ammonium hydroxide

4

5

100 chloroform
35 methanol
5 ammonium hydroxides

100 butanol
10 water
10 acetic acids

1.00

0.77

s

b

Solvents were prepared volume:volume; a 100 ml aliquot of

solvent mixture was added to the chromatography tank.

Rf is of mayor (> 988) peak on the thin-layer chromato-
graphy plate.
Acetic acid and ammonium hydroxide were concentrated.

Notebook Reference: NS-51806-41-42
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Appendix 1 - Figura 1

Thin-~4yer Radiochromatogram of N-Ethyl
FOSE- C Dosing Solution, Plate No. 1

Pre-adsorbent SGF Uniplate: 100 chloroform

100 acetone

Total CPM on Plate = 5,393
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appendix 1 = Tigure 2
hin-igyer Rodiochronstogean of N-Ethrl
Tose 12 Dosing Solution, Plate No. 2

Pre-adsorbens SCF Uniplate: 100 chlocoforn300 methanol2 Searle see
Tota) con on Plate = 5,310
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Appendix 1 - Figure 2

Thin-Jiyer Radiochromatogram of N-Ethyl

FOSS- C Dosing Solution, Plate No. 2

Pre-adsorbent SGF Uniplate: 100 chloroform

100 nethanol

2 acetic acid

Total CPM on Plate a 5.310
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Appendix 1 - Figure 3

Thin-Ijyer Radiochromatogram of N-Ethyl

FOSE- C Dosing Solution, Plate No. 3

Pre-adsorbent SGF Jniplate: 150 chloroform

50 methanol

5 am•nonium hydroxide

'total CPM on Plate = 5,356
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Sppantin 1 = Figure 4
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Appendix 1 - Figure 4

Thin-Jiyer Radiochromatogram of N-Ethyl

FOSS- C Dosing Solution, Plate No. 4

Pre-adsorbent SGF Uniplate: 100 chloroform

35 methanol

5 ammonium hydroxide

Total CPM on Plate - 5,154
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| Appendix 1 = rigors 5
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} go Total CPM on Plata = 5,258
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Appendix 1 - Figure 5

Thin-flyer Radiothromatogram of A-Ethyy

FOSS- C Dosing Solution, Plate No. 5

Pre-adsorbent SGF Cniplate: 100 butanol

10 water
1C acetic acid

Total CPM on Plat? = 5,258
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Aopendix 2
Deteceination of Cazbon-14 Content of
bengal FOSE- 1c Done/ree Mixture

Five oliguote gt the dore/fed mixture vere weighed into taed cambuction
Cones and patel on s five-piece snlyeical balance. The cerbon-1d
Someeneof thedase)fees siiquots var detecuined by conbation vith &
Fatiar Mosel 308 oniaiser. Recovery of sacbon-id vas determined co be
Tee Appendix 4 ond Appendix 4 = Tale 1). THs recovery vas
inifocmny Low thiosshost the combustion sarple set, thus the data wee
Corrected using this cecovery foctor.

2 packer Inctemsent Company, Inc., 2200 Warrenville Rost,
Dormers Grove, Tiina.
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Appendix 2

Determination of Carbon-14 Content of

N-Ethyl FOSE-14C Dose/Feed Mixture

Five aliquots of the dose/feed mixture were weighed into tar
ed combustion

cones and padEe on a five-place analytical balance. The carbon-14

content of the dose/feed aliquots was determined by combusti
on with a

Packard Model 306 Oxidizer. Recovery of carbon-14 wag determined to be

84.18 (see Appendix 4 and Appendix 4 - Table 1). This recovery was

uniformly low throughcut the combustion sample set, thu
s the data were

corrected using this recovery factor.

a Packard Instriment Company, Inc., 2200 Warrenville Road,

Downers Grove, Illinois.

3M 
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Appendia 3 = Table 1
Cahon-14 Content of Wiha FOSE-1C

Dose/rece Mixture

15 werehyt FosEC equivatents/s

23.08
sss.et
ser
sin
sse.a0

overant Fe 0.72 17.58

Votebook Reference: KB-51806-45

|
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Appendix 2 - Table 1

Carbon-14 Content of N-Ethyl FOSE-14C

Dose/Feed Mixture

ug N-Ethyl FOSE-14C equivalents/g

Overall x

523.69

535.61

517.61

517.37

559.24 :

530.7 + 17.58

Notebook Reference: 1M-51806-45

A CO *°l"E~~ 
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repenatx 2
Rat Weights ane Amount of Norn FosE-M
Dase/reat Mixture Adminietered to bach Rat

nat Weight (6) sount (6) of Dose/ bese in
Toent ification st Time of Jove Fees Wiriote Coroimed  mH/KS

n 236 wa 10.07» in pi he® io Bt EH
Py 3 ws 10.29
3 i U3 lolzx om 8 Toros
« as en 10.30a 3 oh reed
“ FH BH jie
" 210 sa 10.28ins oa jroert& FH 5 wk
en 20 sae 10.21ia 25 ptt 5ee iH on fied
mn an os 10.30
i 200 5 freedSe 0 Hi 0:5

£60 10.132056

Notebook Reference: NB-S6531-165-8 and ¥3-51606-46

.

Mm CONFIDENTIAL

Made Available oy 3M for Inspection and Copying as Confidential Information 3MAT0053228
Subject to Protective Order In Palmerv. 3M, No. C2-04-6309

2813.0043

Appendix 3

Rat Weights and Amount of N-Ethyl FOSE-14C
Dose/Feed Mixture Administered to Each Rat

Rat
Identification

Weight (g)
at Time of Dose

Amount (g) of Dose/
Feed Mixture Consumed

Dose in
mg/kg

1A 236 4.48 10.07
1B 221 4.24 10.18
1C 242 3.61 7.92

2A 231 4.48 10.29
2B 220 4.26 10.28
2C 237 4.49 10.05

4A 315 6.11 10.30
4B 329 6.37 10.28
4C 327 6.34 10.29

8A 270 5.23 10.28
8B 289 5.61 10.30
8C 286 5.58 10.28

16A 280 5.42 10.27
16B 289 5.61 10.30
16C 276 5.35 10.29

32A 317 6.15 10.30
32B 309 5.99 10.29
32C 301 5.84 10.30

x + S.D. - 10.13 + 0.56

Notebook Reference: NB-56531-16b-s and bB-51806-46

31A
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Appendix 4

Determination of Recovery of Total Carbon-14 From

Blank Biological Samples Spiked With N-Ethyl FOSE-14C

For each of the four sets of samples combusted, five replicates of 10 t:l,

50 vi, and 100 ul of diluted N-ethyl FOS-14C dosing solution were

aliquoted with calibrated nicropipettors directly into scintillation

vials. At the same tine using the sane solution and pipets, either five

or six replicates of 10 ul, 50 u1, and 100 ul were aliquoted directly

into combustion cones containing 1 g blank biological material (fecal,

liver, spleen, or muscle homogenates;. The ccxebustion cones were dr+ed

and then pelletized with 5 cm ashless filter paper. Blank filter paper

pellets were corr.busted and the soiventcs collected in the vials to which

the FC-95-14C had been added directly. One of each of the 10 ul,

50 tl, and 100 ul N-ethyl FOSE-14C spiked pellets were routinely

combusted at the beginning, midd'_e, and end of each set of samples.

After correction for background and counting efficiency, percent recovery

was calcilate-3 by comparing mean results from direct addition and com-

bustion. The recovery data for four sets of samples that Mere analyzed

on different days for total carbon-14 (N-ethyl FOSE-14C) are shown in

Appendix 4 - Tables 1-4. The mean recoveries for the four sample sets

are 84.18, 92.78, 93.38, and 95.08. The recoveries were uniformly low

throughout the c.=,'^ ;-n sample sets, so the data were corrected using

the appropriate recovery factors.
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Appendix 4 - Table 1

Recovery of Total Carbon-14 From Blank

Biological Samples Spiked With N-Ethyl FOSE-14C,

Combustion Set No. 1

Combusted Spiked Biological Samples

Feces

10 ul8 1563b

50 ul 8328

100 ul 16381

10 ul 1917

50 ul 9547

100 ul 18943

10 ul

7 of Liver
Feces Feces Liver Liver Liver and Feces

1648 1682 1750 1748 1713 1684

8329 7768 8219 7605 7475 7954

14905 15581 15724 15693 14498 15464

Direct Addition Samples x

1907 1912 1946 1962 1929

958 9609 9605 9819 9628

18415 18654 19154 18741 18781

1684 x 100 - 87.39
1929

50 ul 100 u1

7954 x 100 - 82.69 15464 x 100 - 82.38

9629 18781

Overall x + S.D. recovery used for correction of oxidized

samples - 84.1 + 2.88.

A 
Amount of N-etl,yl FJSE-14C spiking solution added.

F
Data are expressed as dpm.

Notebook Reference: NB-51806-44

31A CONFIDENTIAL
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Appendix 4 - Table 2

Recovery of Total Carbon-14 From Blank

Biological Samples Spiked With N-Ethyl FOSE-14C,

Combustion Set No. 2

Combusted Spiked Biological Samples

Spleen

10 ula 1650:

50 ul 9392

100 ul 18645

10 ul 1933

50 ul 9877

100 ul 19743

z of Spleen,

z of x of muscle, and

Spleen Muscle Muscle Liver Spleen Muscle Liver 

1892 1701 1622 1985 1771

7837 9397 9387 8775 8615

18613 16306 -- 
2 

19135 18629

1661 1806

9392 8927

16306 18023

Direct Addition Samples x

1938 1713 1925 1919 1886

9829 9863 9861 . 9931 9876

19735 19546 19523 19338 19577

10 ul 50 ill 100 vl

1806 x 100 - 95.76%

1886

8927 x 100 - 90.369 18023 x 100 - 92.068

9876 19577

overall'; + S.D. recovery used for correction of oxi
dized

samples - 92.7 + 2.88.

a Amount of N-ethyl POSE-14C spiking voluti
on added.

b Data are expressed as dpm.
o 

Spiking error; sample was not used.

Notebook Reference: NB-53102-46

• to

1~ p

Made Available by 3M for Inspection and Copying as Confidential Information:
Subject to Protective Order In Palmer v. 3M. No. C2-04-6309

3MA10053231

 2813.0046



Tp RTT
Rn

ETT
10 1e72 20m 2084 2082 1879 2025 2038 2032

som 9530 ==S 10347 10061 10043 9530 10152 see1

| SA :
| 100 2050 2055 2085 2087 2105 2076

| —_—t —Ees, —— eee

| Overall¥+S.0. recovery used for correction of oxidized

| 2 suount of eth pose apthing sclueion added.pyr
£ spiking error; sample wag not used.

scorn even on

‘Subject to Protective Order In Palmerv. 3M, No. C2-04-6309

2813.0047

Appendix 4 - Table 3

Recovery of Total Carbon-14 From Blank

Biological Samples Spiked With N-Ethyl FOSE-14C,

Combustion Set No. 3

Combusted Spiked Biological Samples

Spleen

10 ule 1976:

50 ul 9530

100 ul 18332

10 ul 2050

50 ul 10624

100 ul 21668

x of 'x of x of Spleen

Spleen Feces Feces Feces Spleen. Feces and Feces 

2071 2084 2052 1979 2025 2038 2032

-- E 10347 10061 10049 9530 10152 9841

18070 18944 19641 19778 18201 19454 18828

Direct Addition Samples x

2055 2085 2087 2105 2076

10664 10609 10525 10466 10578

20617 21263 20810 21253 21122

10 ul 50 ul 100 ul

2032 x 100 - 97.99 9841 x 100 - 93.0% 18828 x 100 0 89.19

2076 10578 21122

Overall z + S.D. recovery used for correction of oxidized

samples a 93.3 + 4.48.

a
b
c

Amount of N-ethyl FOSE-14C spiking solution added.

Data are expressed as dpm.

Spiking errors sample was not used.

Notebook Reference: NB-53102-53

3~1
OHFIDEHTIAL.
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Appendix 4 - Table 4

Recovery of Total Carbon-14 From Blank

Biological Samples Spiked With N-Ethyl FOSE-14C,

Combustion Set No. 4

Combusted Spiked Biological Samples

Kidney

10 ula 2420b

50 ul 11892

100 ill 22569

10 ul 2412

50 ill 11299

100 ul 24816

x of Kidney

Kidney Kidney Feces Feces and Feces 

2386 2210 2341 2310 2333

11876 11344 11584 10782 11596

22444 22622 22867 21969 22494

Direct Addition Samples x

2394 2384 2413 2425 2406

12222 12232 12214 12127 12019

24405 24269 24873 24753 24627

10 vi 50 ul 100 ul

2333 x 100 - 96.978 11596 x 100 - 96.48* 22494 x 1C0 - 91.348

2406 12019 24627

Overall z + S.D. recovery used for correction of oxiiized

samples - 95.0 + 3.18.

a 
Amount of N-ethyl POSE-14C spiking solution added.

b 
Data are expressed as dpm.

Notebook Reference: NB-56531-10
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Appendix 5 - Table 1

Total Carbon-14 in Feces After an Oral Dose of

V-Ethyl FOSE-14C in Feed to Hats

(Mean Dose, 10.13 rg/kg)

Collection

Period (Days)

Rat Identification
Mean + S.D.A B C

1 Day Group

0-1 712.88 279.3 432.1 474.7 + 219.9

2 Day Group

0-1 451.5 352.8 281.2 361.8 + 85.5

1-2 374.4 302.6

4 Day Group

209.5 295.5 + 82.7
is
:t

0-1 251.0 178.0 320.6 249.9 Y 71.3

1-2 204.2 238.5 247.8 230.2 + 23.0

2-3 194.4 184.7 163.2 180.8 + 16.0

3-4 114.4 159.0 146.0 139.8 + 22.9

8 Day Group

0-1 6.6 229.6 127.7 141.0 + 82.8

~ 2 90.3 579.0 248.3 305.9 + 249.4

2-3 559.5 329.0 225.7 371.4 + 170.9

3-4 323.1 184.6 172.7 226.8 + 83.6

4-5 150.4 142.8 92.3 128.5 + 31.6

5-6 119.6 99.4 96.2 105.1 + 12.7

6-7 97.5 68.7 98.0 88.1 + 16.8

7-8 75.3 44.2 86.9 68.8 + 22.1

16 Day Group

0-16 1906.0 1797.8 1782.6 1828.8 + 67.3

32 Day Group

0-16 2085.0 1513.8 1757.6 1785.5 + 286.6

16-32 93.0 295.8 81.7 156.8 + 120.5

° Data are expressed as ug N-ethyl FOSE-14C equivalents/sample

collection period.

Notebook References: NB-51806-50, NB-55673-30-33

3M CONFIDENTIAL
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Appendix 5 - Table 2

Total Carbon-14 in Urine After an Oral Dose of

N-Ethyl FOSE-14C in Feed to Rats

(Mean Dose, 10.13 mg/kg)

Collection
Period (Days)

Rat Identification
Mean + S.D.A B C

1 Day Grcup

0-1 3.158 2.73 2.11 2.66 + 0.52

2 Day Group
!I

0-1 3.30 2.11 2.65 2.69 + 0.60

1-2 2.16 1.71 2.18 2.02 + 0.27

4 Day Group

0-1 3.72 3.31 3.76 3.60 + 0.25

1-2 4.67 4.62 3.62 4.30 + 0.59

2-3 3.72 3.31 3.76 3.50 + 0.25

3-4 4.71 3.25 3.22 3.73 + 0.85

8 Day Group

0-1 2.86 2.05 3.12 2.68 + 0.56

1-2 2.34 3.95 4.08 3.46 + 0.97

2-3 4.20 3.31 4.86 4.12 + 0.78

3-4 10.42 2.60 3.53 5.52 + 4.27

4-5 8.46 8.34 3.12 6.64 + 3.05

5-6 2.45 1.85 2.47 2.26 + 0.35

6-7 2.63 1.51 2.92 2.35 + 0.74

7-8 1.78 1.37 2.81 1.99 + 0.74

16 Day Group

0-16 70.34 35.46 31.27 45.69 + 21.45

32 Day Group

0-32 60.36 85.44 50.07 65.29 + 18.19

Data are expressed as vg N-ethyl FOSE-14C equivalents/sample

collection period.

Notebook Reference: NB-51806-52-55

3M CON
S

J
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Appendix 6

Carbon-14 Content in Digestive Tract (plus contents)

and Feces After an Oral Dose of N-Ethyl POSE-14C

in Feed to Rats (Mean Dose, 10.13 mgAg)

Rat
Identification

Time Post-
Dose %Hours)

Digestive Tract
(plus contents) Feces

1A

1B

1C

24

24

24

11.85-a

31.98

8.54

64.04

105.79

57.38

Mean + S.D. 17.46 + 12.69 75.74 + 25.24

2A 48 8.51 91.79

2B 48 12.37 115.74

2C 48 8.12 44.15

Mean + S.D. 9.67 + 2.35 83.89 + 36.44

a 
Data are expressed as ug N-ethyl FOSE-14C equivalents/g.

Notebook Reference: NB-51806-49-50

31A ~,~b
aUw
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Appendix 7

Comparative Data Showing Normal Fecal Excretion for Rata

Appendix 7 - Table 1 shows comparative data showing nor.nal fecal excretion
for rats. Grams of feces excreted by rats at 24 hour intervals for a 7
day postdose period are given for rats in this study and for rats used as
control groups in previous studies (FC-Experiments 8 and 9). These data
show that the fecal excretion rates of rats in this study are comparable
:o the excretion rates of rats used as control groups in 2 other studies.
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Aopenatx 7 - Tabte 1
Gonpacative Data Showing Norse) Fecal Excration for Rats
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Appendix 7 - Table 1

Comparative Data Showing Normal Fecal Excretion for Rats

Collection
Period (Days)

x + S.D. of
3 rats from the
present study

x + S.D. of 5
control rats from

FC-Exp. 6

z + S.D. of 5
control rats from

PC-Exp. 9

0-1 8.0 + 2.68
a=b

10.29 + 3.61 7.04 + 4.38

•.-2 9.47 + 2.96b 7.79 + 1.58 9.00 + 2.21

2-3 10.79 + 1.14 10.27 + 2.04 8.30 + 1.20

3-4 11.61 + 0.910 10.33 + 2.22 9.74 + 1.25

4-5 8.92 + 2.47E- 8.51 + 2.63 9.15 + 0.86

5-6 9.78 + 2.17 9.11 + 1.79 9.57 + 1.54

6-7 10.69 + 1.27L 8.65 + 1.93 8.62 + 1.07

b 
This data is from the 2 Day Group of this study,
This data is from the 8 Day Group of this study.

a 
Data are expressed asxp grams of feces excreted per collection period.

Notebook References: NB-56531-16u-16v any 16dd-16hh, and
NB-53102-29t-29bb and 42q

In
Al 
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3M CURFI-i-
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Appendix 8

Carbon-14 Content in Tissues After an Oral Dose
of N-Ethyl POSE-14C in Peed to Rats

Olean Dose, 10.13 iDg/Rg)

Rat
Identification Liver° Spleen° Kidney&°

Red B1000
Lung&° Cells! Plasma-a

Bone Digestive Subcut. Abdom.
Karroo! Tract! Carcases ?at! ?at! Muscle!

1A 32.55 6.77 8.93 8.13 21.95 7.36 1.40 11.85 2.29 6.44 8.10 1.79
1B 49.58 7.00 14.65 11.89 27.73 10.61 15.00 31.98 3.23 7.93 9.68 2.21
1C 24.75 4.80 6.76 6.16 20.35 6.13 8.73 8.54 1.61 3.99 4.87 0.97

Mean 3S.)9 6.19 10.11 8.73 23.34 8.03 12.04 17.46 2.38 6.09 7.55 1.66

2A 31.25 5.93 6.89 6.39 19.38 S.69 10.72 8.51 1.47 4.07 3.35 1.13
28 42.95 ..:.1 8.22 6.75 20.66 6.54 1.3.89 12.37 1.98 4.30 4.10 1.65
2C 41.58 7 30 10.49 8.80 12.31 9.S1 11.41 8.12 2.40 3.97 4.30 1.38

Mean 38.59 6.01 8.53 7.31 17.4S 7.25 11.01 9.67 1.95 4.11 3.92 1.55

4A 44.42 6.75 8.82 8.30 18.83 7.76 8.21 - b b 2.21 2.14 1.63
4B 44.95 7.62 11.29 9.08 21.44 9.10 10.07 - 3.07 1.80 1.40
^. 40.34 6.84 9.82 7.81 19.90 7.92 8.92 - - 1.67 1.79 1.36

Mean 43.24 7.07 9.98 8.40 20.06 8.26 9.07 - -- 2.38 1.91 1.46

BA 26.81 2.15 3.34 2.87 8.42 2.94 3.36 -- - 0.54 0.38 0.34
88 24.65 1.80 3.45 2.62 7.68 3.24 2.91 -- - 1.01 0.23 0.25
BC 34.52 3.98 6.33 6.52 12.61 5.66 5.63 -- 0.71 0.48 0.98

Mean 28.66 2.64 4.37 4.01 9.57 3.95 3.97 -- -- 0.75 0.36 0.52

16A 20.97 0.83 1.93 1.47 2.24 1.75 0.99 -- 0.03 0.04 0.16
16B 28.67 0.87 2.05 1.61 3.04 2.19 1.01 - - 0.13 0.01 0.16
16C 27.09 1.11 3.07 2.36 3.25 2.92 1.52 -- 0.36 0.03 0.21

Mean 25.58 0.94 2.35 1.68 2.64 2.29 1.17 - 0.17 0.03 0.18

32A 20.25 0.76 1.86 1.66 0.83 1.9S 0.69 - - 0.08 0.00 0.13

328 33.18 1.37 3.57 2.45 2.65 2.87 1.50 -- - 0.28 0.00 0.29
32C 20.95 0.64 1.80 1.36 0.89 1.59 0.63 - -- 0.06 0.00 0.09

Mean 24.99 0.92 2.41 1.82 1.46 2.14 0.94 0.14 0.00 0.17

Data are expressed as ug N-ethyl POSE-141- equiv4lents/g.b 
Sample was not taken.

Notebook References: NB-51806-47-49, NB-53102-43-44, 47-52, and 54, NB-56531-11-12

.n-3.1a 4 L'.

Made Available by 3M for Inspection and Copying as Confidential Information:
Subject to Protective Order In Palmer v. 3M, No. C2-04-6309

3MA10053239

 2813.0054



Eo) ss —
emia TECHNICAL REPORT SUMMARY Sune 5. 1981

OX TECHNICAL COMMUNICATIONS CENTER = 201K
part 1mri5confpp, dw opr 9TOC)

CONTIAL RESEARCH LABORATORIES, dnalyeical and Properties Research Laboratory| 0502
a re

ServtggteMier = Taal 200007RE erlusrosctane Sutfonie Acid. - A Mat-Liver ame
gate. 2074 = vetanelice of Teal = due 9, 1981 a
Soli - 82-02 —-
Sov. Taphre 233150—————— emer

3
wweontvh BX comiamier RorRemonion |PHERIRT> Bae

IEE Request No. C57427 i

po Project to. 91505026
etycicat Report|| MeeREor = 5. J. Gibson, J. Du Johnson
cheated Analyte

TPT FETTrsre ieSvetiCorrenteATLRETe RR

A rac-liyer metabolice Lo densified an perfluorooctane sulfonic
eid ny roa.

|

—— 4conFIOENTIAL

3M COHFIBENIIAL

Made Available oy 3M for Inspection and Copying as Confidential Information 3MA10053240
Subject fo Protective Order In Palmerv. 3M, No. C2:04-6309

2813.0055

:1Vil •~: tv ~ :.

/wm {)47-5 tn TECHNICAL REPORT SUMMARY

TO; TECHNICAL COMMUNICATIONS CENTER - 201.2CN

)portanr —If report is prbtted an both sides of p*w, wnd ttev copies to TC'C.1

~ y June 9, 1981

Dv1Wn

CENTRAL RESEARCH LABORATORIES, Analytical and Properties Research
wil ec t

Laboratory

low- Numbw

0502
/'Clad Number

_Service to Riker - _1$g2ation of Trace Plugrochemicals 
swoo'l7.n*. Perfluorooctane Sulfonic Acid - A Rat-Liver

AR No. 7474 - Metabolite of FM-3422 - June 9. 1981 
To

S. .1, rib-son. J. D. Johnson - 218-2-02
A„ thor fT

S. V_ Pathre

A000007
'Am o'I N'mhe,

474

r>rov000t A•twr *

amoloree Numbe.(s)

233150
No. vi Fog" Inctuohne Cowrtneet

3

STCURITY10.
L ov.n ® Ciosed
(Company Conlidentiw) (Special Autiwriaation)

3{A CHEMICAL
REGISTRY

New ChemKala Reported

0 Yom Q No

KEYWORDS:
(so4w twine from 3164
Thataurvs. Suypest other
appbude term.)

C.RLAP

Analytical Report

Chemical Analysis

Informsthorh L siso't
lnrt b"'

CURRENT OBJECTIVE:

Request No. C57427

Project No. 91505026

Requestor - S. J. Gibson, J. D. Johnson

Ai►ORT AMSTUACT: (206250 words) That sbevact inform Tien it dittritwted by the Technical Commun"tiont Center to
alert 3M'en to Coeitpw v R&D. It it Company cortlidentid rrutriat.

A rat-liver metabolite is identified as perfluorooctane Sulfonic

acid by I ~P-Nlgt.

31 CONFIDENTIAL,

M gr3M CO 

Made Available by 3M for Inspection and Copying as Confidential Information:
Subject to Protective Order In Palmer v. 3M. No. C2-04-6309

3MA10053240

 2813.0055



rm CENTRAL ANALYTICAL LABORATORY

ce ReportNo. coueneJ2ucennas
DatenennnneiSa108

Subjects Per{lugrogecane Salford Actd = A Bav-Liver Nesabotace of Pi-322
+3 Cian

Requestor: J.DaIOWs. . Dept. Name ooM8. cenee Proj. NoRIOSE

PRES ZT — Dated . Resspbsr 100 OK... i

poe
uo metabolites iaolased from the Liver of a Tat acsiniscered C-labeled
T2027 ware subzitted for spectroscopic analysis. These two metabolites
Vere labeled tn 1-CHICI-HeOH eluted and T1-CHy eluted.

qc
CPAP C7:(CF2)3-CFCP -Cl CisOH

mena

Expertaencal
Both samples vere reconsticuced fn CDy0D. The 17-0 spectra on these
imp16s are obtained on the Varian K-100 and XL-200 NAR spectroseters

Newabolite 117 0B 136750
Necaboitce TT 17 RG 30190%

Resse
| he cheacal shifce (ppm upfield from CFCLy) of the major peaks in the fluorine

“pectra. sre given helov. The pesk frequsncies are normalized to 8(CF1) =
#10 poe.
1 BLO M3 1004 12LS 122.4 126.0 |
momo ms 102 28 1:28 162
Discussion
Both spectra vere typical of perfluorooctane sulfonyl derivatives. The
Setibeiite vas Ldentical to. perfluorooctane sulfonic acid as deternined
© comparing the reference IF WR (11252) of the latter vith gaat of I.

Fy = CF — CF om (©2)y — Ts — CF — SOM
BLO 1260 122.4 LL5 104 16

@

The upectrua of che metabolize II vas very SESLLer to that of I except he
Dheotoet ahife of the fiuoromsthylene alone fo the sulfonyl group. It i
heeteedTiE.0 pm in TT, 104 ppm upfieie from thatsn T. The 112.9 ppu peak,

ang panETIRTITIAL
_ 2 5
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Subject: Perfluorooctane SulfoLic Acid - A RAt-Liver Metabolite of FM
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S. J. Gibson
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Report:

Two metabolites isolated from the liver of a rat adu.inistered 14C-lab
eled

FM-3422 were submitted for spectroscopic analysis. :T ese two metab
olites

were labeled as I-CHICI-YeOH eluted and II-CH3 eluted.

TH2CH3

CF3CF2-CF2(CF2)I-CF2CF2N-CH2-CH2OH

FM-3422

Experimental

Moth samples were reconstituted ir, CD30D. The 19F-NMR spectra on these

samples were obtained on the Varian XL-100 and XL-200 NMR spe
ctrometers.

Metabolite I "F F tit 13675N

Metabolite II 11F NMR 3019OX

Results 

The chemical shift* (ppm upfield from CFC13) of the major peaks In 
the fluorine

spectra are given below. The peak freauzncies are normalized to 6(CF0

81.0 ppm.

1 81.0 114.3 120.4 121.5 122.4 126.0

II 81.0 112.9 120.2 121.8 122,8 126.2

Discussion 

Both spectra were typical of perfluorooctane sulfonyl derivatives. The

metabolite I was identical to perfluorooctane sulfonic acid as determ
ined

by comparing the reference 
"F *M (11252X) of the latter with Ciat of I.

CF3 --- CF2 -- CF2 •-- (CF2)3 — .:F2 -- CF2 — S03H

81.0 126.0 122.4 121.5 120.4 114.3

(I)

The spectrum of the metabolite II was very similer to that of I excep
t the

chemical shift of the fluoromethylene alpha to the sulfonyl group
. It is

observed at 112.9 ppm in II, 1.4 ppm upfield from that in I. The 112.9 ppm peak,

=9

1&,

,.-V_, ~+
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sichaush not usesbtguouaty, can be assfgned to the alpha fluprosechylene
of the sulfonamide (-S0;NHy) group:

= a = (= on — soa
. ns

an
conctusion
he Lover mecabolice Liveled HCL HOR fn densified sn perfluoroscsans i
sulfonic acid and that labeled I1-CEC1, is suggested as perfluorooctane Hlfms t

S50. rates |
sor |

|
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although not unambiguously, can be assigned to the alpha flucromethylene
of the sulfonamide (-S02NH2) group:

Us — CF2 — CF3 — (CF2)s — CF2 --- CF2 — S02NH2

112.9

Conclusion 

The liver metabolite Labeled I-CHC13-MeOH is identified as perfluorooctane
sulfonic acid and that labeled II-MC13 is suggested as perfluorooctane
sulfananlde.

S. V. Pathre

SVP/ra
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