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A very extensive sex difference in extent and rate of excretion of total
Carnon-ia vas nservod between male and female fats ALigr a single Lv dose (sean
omar tomate, 16.7 ma/ke: male 13.1 ma/kg) of FO-Lid-iic. Female rats
ices toteneiaily wii "ot the dote via rine in 24 hours hile at the
Same tine period majo Fats excreted ony 30 pezcent of the dose; male rate
iereved 85x via urine and 5.4% via fecks by3 days Post dose. No radioactivity
a Getected in tissues of famale Fate at 17 days post doses male rats had 2.6
5 he dose. in Liver and 1.10 in Blataa at 36 days Post dos with smarler levels
(< 015 of the dove) in other organs. These sex differences are consistent
wIeh previous Shaervations of differences in Toxivity amd Lisews concentrationsina Bo day toxicity study.
Introauction

Cpesom,

ree1az
Denotes position of cabon-14

FG+143 is the ammonium salt of a perfluorinated carboxylic acid. A seriesCF experiments hat been Plammad to investigate pessisie means of increasing
The Tate of elimination of FO-L43 from the body. Information on FC-1esabsorption; elimination from plasma; and excretion was necessary to for aDavis for dosiom of these experiments. A sex differance has been hserved
Inthe concentaation of FC-143 in Liver ana plasma afser repeated oraldosing of rats (1). A series of experiments has been Planned to investigatehate sa Sifforences by comparing. the rote and SxFATE of tote) csrmoni1a
Ciinination in nals and feaye rate. Thess Fo-143-11C intravenous experimentsfor male (FC-Experinant © ana female (Pe_Bxperiment 7) Fate: Which weredevine to provies data onghe soute and excent of total cerbon-ié excretion,
Vere aired vith an Fe-143.14C oral dosing experiment. (PC-Experiment 5);"nian was designed to provide data on total Cerbon14 absorpeion and eliminationfron plasma (3). Urine and feces vill be saved for possible svdy of
mecabetises.
sethoas
Radiolabeled Fc-143-14c

The carbon-14 Label is at the carbony) cazbop,aton (see above structure).The specific activity of this lot of FO-l4IL'e (Riker Isotope InventorySumber 459) 15 0.51 4Ci/mg. Details Of specific activity, chemical characterization, and radiochemical purity have bash seported separately (41) the
£C-143-14C was found to be suitable for metabolism studies.
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Animas
Fc-Bxperinent 6:
Six male Caries Mver? Cb rats, ton wacks 01d and sexually mature, wereConditioned to individual metal metabolism cages for 24 hours prior todosing. he body weights ranged fom 301 Co 330 (mean S17 sp. he ratsvere allowed fred access to Purinel ground chow and water before and immed{sary atier acing.
re-uporinent 1:
Five female Charles River? CD rats, ten weeks old, and sexually mature,vere conditioned to individual metal metabolism cages for 24 hours price todosing. The body weights ranged fom 237 to 269 3. (nean 208 3. The satevero alowed fron dccass to Purinel ground chor and water before andfomeciately after dosing.
posing
Bach rat was veished, Lightly anesthetized with digthy) ether, and thengiven a single iv dose (via tail vein) of FC-e3-1ig.’ The dose yas 2.0 ul320.3% acl solution containing 4.14 Bg FC-143-19¢/2.0 ni. The averagedose fox males (Fo-Gxperinent ©) was 13.1 mg/kg. the avereqs dose forfemales (FC-Experinent 7) vas 16.7 ma/ki. ng dose vas delivered with2.0 co disposable plastic syringe (Honojecto) fitted with a gg gauge 1/2"needle.” The dosing solution was prepared by weishing FC-143-10c ince o160 nl Class 8 volumetric Flask, dsuscing So voLume with 0.9% NaCl, andmixing by inverting by hand. Thecazbon14 content of the dosing solutionVas determined by direct counting (ses ApPaTALY 1.
sample collection
Urine and faces vere collected at intervals (see Tables 1 through 4) forcach of the female rate for 17 days and for each of the male ses for 36 days.At the tine of sacrifice, rate were anesthetized with diethyl sthor. Bloodvas dzaun’ zon the descending aorta and immediately tramsferres fo a heporinizedibe, "and plasma vas prepared promptly by centrifugation. The ras werechen killed by exsanguination; and spleen, liver, brain, Kidneys, and wingvere collected. Sone marrow vas cbeained from the four major bones of tnezear lags by splitting the bone and collecting the mario on Pieces of a taredCombustion pad.® The total remaining carcass and sapien of Skin, thishmuscle, and subcutaneous and abdominal fat were collected:

2 Charles River Breeding Laboratories, Wilmington, Mass.

2 purina Lab Chow, Ralston Purina Company, St. Louis, Missouri.
© Sherwood Medical Industries, Inc. Deland, Florida 32720.
# packaxd Instrument Co., Inc., 2200 Warrenville Road, Downers Grove, Illinois.
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in rate and extent of excretion is in agreement with sex differences suggested
by discoloration of liver in a 90 day subacute toxicity study (2) and in
concentration of unchanged FC-143 observed in liver after a 90 day study
with administration of FC-143 in feed (1). The urine samples arc stored
frozen for possible study of metabolites as related to sex difference in
excretion.

The total carbon-14 excretion via feces is shown in Table 2 for female rats
(PC-Experiment 7) and in Table 4 and Figure 1 for male rats (FC-Experinent 6).
On the average, only 1-2t of the dose was excreted by female rats in feces
by three days post dose. Since the major portion of this small amount of
total carbon-14 was collected during the time when >90% of the dose was
being excreted via urine, it is likely that some of the total carbon-14
found in feces is a result of contamination by urine (especially rat number 5,
0-0.5 days, Table 2). Male rats (FC-Experiment 6) excreted § 5.4 percent of
the dose via feces by 3 days postdose. In male rats, the ratio of total
urine carbon-14 excretion to total fecal carbon-14 excretion is 15.4: 1.

The results of the tissue analyses of male rats (FC-Experiggnt 6) are shown
in Table 5. Mean tissue concentrations above 1 ug FC-143-1°C equivalents/gwere as follows: liver, 8.0; plasma, 3.2; and kidney, 2.3. Other tissues
such as lung, red blood cells, skin, spleen, bone marrow, fat, muscle, and
brain had concentrations ranging from 0.1 to 0.8 wg/g. There was a differcnce
in mean concentration observed in subcutaneous fat (0.28 ug/g) as compared to
abdominal fat (< 0.12 ug/g). The same tissuesyere analyzed for female
rats (FC-Experifent 7) at 17 days post FC-143-1'C dose. MNo carbon-14 was
detectable in any tissue (< 0.05 ug/g); thus, the female rat appears to
effectively eliminate all FC-143 and/or metabolites from the body by 17 days.
The percent of dose preggnt in whole organs in male rats (FC-Experiment 6)
at 36 days post FC-143-1%C dose is listed in Table 6. Only liver (2.8%)
and plasma (1.1%) appear to contain a significant portion of the dose.
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Table 3
Excretion of Total Cazbon-1d in Urine?in Fonsie Rats (FC-Experspgnt 7 After aSingle Intravenous Dose of FO-145-19C. (rean Dose, 16.7 mak)

SueetionForiea rat umber
aye) Tere

00.5 Ses sear 55.76 lols 5.32 94.36 1 5.66
0.51 sas ses 1a ess ree 7812.3
12 ose 1s 0.50 09 079 oso.
23 om oa 007 ous 02a ous 0.05
sa 006 om 0az 0.07 010 0.09% 0.03
0s 00s oo 0.04 008 0.07 0.064 0.03
ss 0.2 os 0.04 0.08 0.08 0.052 0.02
or oon os 005 0.02 0.00 0.03% 0.02
1s EE 00a 001 0.09 0.08
510 2 om oor owz 008 0.03
wi _2 oo 0.03 002 ose ous
wae 2 om 002 001 03 os
was 2 00s _® 009 oo
67 2 eo oe _® 00s oo

rom 060 105.7 100.3 108.8 95.5 103.0% 5.

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

© acioactive content too lov to measure (< 20 dpa/al).
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Table 2

Excretion of Total Carbon-14 in Feces? in
Female Rats (FC-Experjent 7) After a Single

Intravenous Dose of FC-143-1°C (Mean Dose, 16.7 mg/kg)

lectionFores eeeSIEeee m—
(days) 1 2 3 4 s Mean + 5.0.

0-0.5 0.59 Ln 0.75 0.06 3.08 1241.6
0.5.1 0.35 0.51 0.20 0.44 0.06 0.31 40.18
12 2 0.05 2 0.12 0.08 0.05
23 2 ® ® 2 0.05 0.02

TomAL 0.54 1.67 0.95 0.62 3.28 1.5412

2 Data are expressed as percent of dose excreted during collection period.
2
"radioactive content too low to measure (< 20 dpa/ml).
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Excretion of Total Carbon-14 in Urine 2 in MaleSR a

Ces ase emits

meoawims ar eemeweiss
2? Data are expressed as percent of dose excreted during collection period.
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Excretion of Total Carbon-14 in Feces? in MaleDoren ener inret tne

Dose of FC-143-"'C (Mean Dose, 13.1 mg/kg)

eueection

2 as ater
1 2 3 4 5 6 Mean

18-22 =: 0.24 0.55 0.27 0.16 0.51 0.29

22-26 _k 0.08 0.35 0.22 0.23 0.29 0.20

26-30 2 _2 023 02 _2 02 on

30-34 _® 2 oo 0.21 2 oz 0.11

4-36 2 _® oo 0.09 =: 0.08 0.04

ome Ter on wr wr wr ew aime
2 Data are expressed as percent of dose excreted during collection period.

2 Radioactive content too low to measure (< 20 dpa/l00 mg). €02897



Taste 5
Diasue Distribution? of Total Carbon-14 in Male Rats(ro-Expariment 6] Aster a Single. Trtsavenous DonsGE POL43-19 (aan bose 13.1 mesa)

TT we
———ee—eR i.

Liver 299 576 laos 105 5.80 eds 7.97140
Plasma 107 Las as ast 256 are asain
Kine 187 00 396 303 der 258 2s nas
Lang 029 0.0 12 Lz 082 117 oomsos
ROMS 02 om 1m 1.06 0.86 0.85 0.774ous
skin 0.08 043 0.69 06 0.28 oe 0.030.28
spleen 0.01 0.4 0.48 0.43 0.27 0.5 0.33+0.19

Bone barrow 0.07 0.23 0.68 0.50 0.28 _® 0.30.36
SuscstancousTa 0.05 001 ous 0.36 003 ous 0.8s 0.18
mscte oa om om 023 015 028 0.204 0.08

Brain 0.06 0.09 om 013 0.0 0.8 0.110.08
maminal ££ 026 ow _% oa6 zou:Fat ieee e———res

2 Total carbon-14 concentration is expressed as ug equivalents of FC-143-1ic/g.
b Malfunction of oxidizer sample vas lost.
€ Total carbon-14 concentration too lov to quantitate (£0.05 ya/g).
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Table 6
Percent of Dose Present in Male Rat Tissues
(FC-Exporinant 6) at 3g Days After a Single

Intravenous Dose of FC-143-1C (ean Dose, 13.1 mg/kg)

—_—_—m
Rat Number

Tissue TT se56wmmise
_—_—

Liver? 136 191 469 3.45 2.08 3.08 2.754 1.26
Plas? 0.39 0.50 Les 151 0.90 175 1124 0.60
Red Blog 0.08 0.06 0.41 0.29 0.25 0.26 0.233 0.3cer1st

Kidney? 0.13 0.05 0.24 0.20 om 0.8 0.15 + 0.07

Lang? 0.01 0.02 0.05 0.05 0.02 0.06 0.04 +0.21
Spicer? 0.02 0.003 0.008 0.007 0.004 0.008 0.005 + 0.003
Brain? 0.003 0.004 0.005 0.004 0.004 0.008 0.005 + 0.002
re eet———————————————

© Data expressed as percent of dose present in whole organ.
2 Data are estimates of percent of dose present in plasma.Plasma volume = 31.3 ml/kg body weight (7).
€ Data are estimates of percent of dose present in red bloodcells. Red blood cell volume = 26.3 ml/kg body weight (7).
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Figure 1

Mean Cumulative Excretion of Total Carbon-14 in Urine
of Female and Male Rats and in feces of Male Rats

after Single IV Doses of FC-143-2C (Mean Dose, 16.7
mg/kg, Female Rats; 13.1 mg/kg, Male Rats)

urine
0 00-00-06—80—0—0—0—O  remie Rats, ne51004 ? 103.1 + 5.4

7 ° Urine
Male Fats, nm6

’ 83.0 3.9

2
gee &

3
2

Feces
Male Rats, n=6
5.4% 1.0

o °

0 4 8 12 16 20 2 28 3%Days post bose ©0900
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sepenai 3
Setemmination of Gasbon-34 Content of Sosing Solution

Just prior to dosing of rats, the FC-143-4c dosing solution was
sampled with calibrated micropipettors® directly into countinger ino 1 na in So 73 Eiiunty were papotrea. me nf aeTater nd 15 nh oF Mrvaso1d vars. absedts rmarions Jere sass SoxSakaegne Seeing oFFisiengy sear erro Spon mens ery
of FC-143-""C already determinedS, the uCi/2.0 ml was calculated.re Casa ae shorn oh Aspendin Table 3." Tog dors Samintpeses cachBe ne Cl cong consaining 3.30 sch of Fetior iE mneyENE or rene I LL OE Ee iheFonte ait a afi Tor the male meter

PE —
? squusotguss fom to be a subtible selvent-scineitiant forBrin ecitst Shiv sevemmimecion ti”
€ specific activity = 0.507 uCi/mg (4).

€902901



“16

Appendix
Table 1

Carbon-14 Content of Dosing Solution

Tl AheerSame
ICi/Lom VEL/1.0 wm

1.0393 1.0804
1.0849 1.035
1.0598 1.0328
1.0627 1.0655

1.0709 1.0847
1.0473 1.0348

Overall average = 1.050 uci/ml
1.050 yei/m 143-14,BGA 2.07 ng re-as-Yo/m

= 4.14 mg/2.0 m1 dose
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sacovery of Tora Casbon-1s om Bian,rr ie tekri IN

Good rygovery of total carbon-14 from combusted rc-807-24c anaFERTIL Fear Feporsen (510) in tre Sebeion motecsina, theCeroonlg otom ama Sere, 2 oln aty, Iareled lemies.Ev i Ch es erpra ody spencerye DehBE haat on sock vecovony or wots ccrbontepsi AEel So doch
Four replicates of 10 kl, 50 ul, and 100 k) of diluted Fc-143-cne terion ctr athaumeon tn carioracts ShoatSE cyetionion wiehs he oh hace ra meemmmizettors sizere pirates chimes. these or four” septiommenr or 1s wR SIT,ee rooted hese toes eerie Toes Vesey Mossy herriaeeTeimae mong oncainesSamm na SE5eh Then seen She ern Domne) Th CometEEE Fe popes pellets vere spmveecs ans eh Sores SEEEe Tom ne mets TR rag bons Sheed armors one,oF he Tot Saas res eed Sizer. one weet,2 Ihe basting, mabe, and ana of enen sok oe piorentret Serco”The Tourer sot cas ates companied ot he ems “hebss reas iamPlerSickirouma snd courting efgieiency, persone Fecovery van. colestaces bYComparing moun Sas Fron honey apeiron eo erateene nea ton ee sets ok fects Semeapy re wennhe 22rrr al vee A hy veelBaie Br atin feces er A ren TR BEERS,
mean of at least four determinations; this mean recovery is based onTe Setarminations. Recovers 5% voted cosmonei been ed SheeRemmsemacer (shown in the Bacon Seat oF ropendis Toots Sue. + 1.anEmacs on nity Betorsinasionss Thos; 3508 Fecorcey of coral saiaosehteR LT Th raaten Hey Tene i

02903



“ne

Appendix
Tbe 2

Recovery of Total Carbon-14 Fron Blank
Biological Samples Spiked With Fe-143-4¢

emer of Ton Ea TT Fre Ba
Fecal Homogenate Samples Spiked With FC-143-14c

10 wm? 50 ul 100 ul

97.6% 97.8 98.3
100.3 55.3 56.8
98.5 95.1 96.5

98.8 96.1 97.2

Overall Average = 97.4 + 1.6

TTT econ or Tou GerTI Fra BT
Liver Homogenate Samples Spiked With Fe-143-"4c

10 uid 50 ul 100 ul

99.3% & 96.3 6.2
Overall Average = 97.3 + 1.8

2 pnount of reference solution added,
2 Data are expressed as % recovery {420 from combustionoatsare expressedas 2 recovery (HERRRS von]
£ Each entry is the mean of at least 4 combustion recovery determinations.
£ ach entry is the mean of 3 combustion recovery determinations.
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Appendix 3

Comparison of Carbon-14 Analysis of Urine
Samples by Oxidation Versus Direct Counting in Aquasol®

The urine carbon-14 excretion data reported and discussed in this
report are based on direct counting in Aquasol®. However, there
is a concern that an insoluble metabolite or complex might exist
in urine so that not all the radioactivity is counted. To investigate
this possibility, concentration data obtained from combustion were
compared to concentration data obtained from direct counting of the
sare urine samples. The data are shown in Table 3. The mean ratio of the
results from the comparison (oxidized/direct counting) is 0.88. Thus,
direct counting in Aquasol® is a valid method to assay total carbon-1¢
in these urine samples.
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Appendix
Table 3

Comparison of Carbon-1k Analysis of Urine Samplesby Oxidation Versus Direct Counting in Aquasol®

—TTTTTETIESSample Sirect cougting oxidized aeNamber Gorm Gio/s)E: WELever Dorm Ge counting
w 38.825 34.64 0.89

2 18.57 16.77 0.50
3 15.68 14.01 0.89

& 26.02 : 22.94 0.88

5 29.93 26.03 0.87

6 28.98 2k.63 0.85

Mean 0.88

2 14 "2 Dato are expressed as ug Fe-143-1%C equivalents/al.
£ Data are expressed as ug Fe-143-1% equivalents/g.

© Each entry is the mean of 3 deterninations.
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