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HUMANSTUDIES-3MPRODUCTIONWORKERS

MedicalSurveillanceTestingProgram

* Blood Testing

* Chemistry Battery

* Complete blood count (CBC)

* Urinalysis :

* Spirometry-respiratory testing

* Chest X-ray

* EKG

* Questionnaire 3

Allowsfor;

* Morbidity (disease) assessment-to determineif there is a relationshipof
fluorine serum levels to disease states

* Hormone & immune function- to determineifthere is an imbalance in hormone
or immune function

*Liverfunction tests (no effects seen over 67 years)

* Reproductive/sperm effects ( monitored through surveys)

* Immunologic effects - abnomnalities monitored as part of blood survey
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HUMAN STUDIES - 3M PRODUCTION WORKERS 

Medical Surveillance Testin_o Prod_ram 

* Blood Testing 

* Chemistry Battery 

* Complete blood count (CBC) 

* Urinalysis 

* Spiromet~, - respiratory testing 

* Chest X-ray 

* EKG 

* Questionnaire 

Allows for; 

* Morbidity (disease) assessment- to determine if there is a relationship of 
fiuodne serum levels to disease states 

* Hormone & immune function - to determine if there is an imbalance in hormone 
or immune function 

* Liver function tests (no effects seen over 6-7 years) 

* Reproductive/sperm effects ( monitored through surveys) 

* Immunologic effects - abnormahties monitored as part of blood survey 
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ANALYSISOFBLOODBANKSAMPLES

Procedure:

* Obtain samples from blood banks around the world

* Determine

- Total fluorine

- Total organic fluorine

- CeF17SO;5 level

= CiF15CO; level

Considerations:

1. Data would provide a base line for future reference.

2. Data would provide a basis for comparison to levels in workers.

3. Others have the capability of making such measurements.

4. Data would allow for a correlation of levels with known distribution of
3M products.

5. Findings may require an EPA sec. 8(e) sustantial risk submission.
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ANALYSIS OF BLOOD BANK SAMPLE~ 

Procedure: 

* Obtain samples from blood banks around the world 

- Total fluorine 

* Determine 

- Total organicfluodne 

- C8F17SO~" level 

- CTFlsCO2." level 

Considerations: 

1. Data would provide a base line for future reference. 

2. Data would provide a basis for comparison to levels in workers. 

3. Others have the capability of making such measurements. 

4. Data would allow for a correlation of levels with known distribution of 
3M products. 

5. Findings may require an EPA sec. 8(e) sustantial risk submission. 
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in vitro hepatocyte study
for rats & humans

‘Same Different

Metabolism| in vitro hepatocyte study
Study Different (altemate animals)
(ive rats)

dently differences] Not L_]
and causes Metabolism

Study [Not
se rats Resolved (ive animals)
model

; Same

Use animal
as model

AdditionalStudies

= invitrometabolism studies using isolated human and rat hepatocytes (conducted by
"contract laboratory or 3M Pharmaceuticals metabolism group).

= Metabolism study in live rats and/or monkeys will be needed to confirm results

PotentialValue

= Determine metabolic route in rats and humans. (Verify that FC-10, FX-12, and
FC-807 metabolize to CyF S05)

= Determine suitable animal model for other testing.

= Determine the appropriate metabolites (compounds) for additional studies, as
needed

=Clarifydifferences in results obtained in earfier studies with FC-10 in different
species.

= in vitro model may also be useful in studying the mechanism of toxicity
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METABOLISM STUDIES (FC-t0. FX-12. FC-807) 

in vitro hepatocyte study [ 

for rats & humans 

Same 
i 

Different 

Metabolism 
Study 

(live rats) 

Additional Studies 

Different 

I Identify differences I Not 

I 
and causes I Metabolism 

IRe.solved Study N 
(live animals) 

! in vitro hepatocyte study 

!    (alternate animals) 

:=~ in vitro metabolism studies using isolated human and rat hepatocyte~ (conducted by 
~ contract laboratory or 3M Pharmaceuticals metabolism group). 

Metabolism study in live rats and/or monkeys will be needed to confirm results 

Potential Value 

=> Determine metabolic route in rats and humans. (Verify that FC-10, FX-12, and 

FC-807 metabolize to C8F17SO3") 

=> Determine suitable animal model for other testing. 

=> Determine the appropriate metabolites (compounds) for additional studies, as 

needed 

Clarify differences in results obtained in earlier studies with FC-10 in different 
species. 

in vitro model may also be useful in studying the mechanism of toxicity 
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EC-10

Structure: CyF 7SON(CH,CHICH,CH,OH
Quantity Manufactured: ~3.8M lbs.lyr. (Decatur)

Uses: Reactive Intermediate in caulking sealant

Exposed Population: 3M workers> Customer workers >> General Population

AdditionalStudies

= Dermal absorption/persistencestudy (rabbits)

= in vivo micronucleusassay(mice) -to identify chromosomal damage, if any

Lowy

FC-10 —X-» FC-95 FC-10 —» FC-65

A ro rly

Profferation { Chronic/Carcinogenicty |

No Yes Yes

FC10
[Done] Chronic/Carcinogenicity|

(Perhaps)

PendingResultsofFC-95Studies

= Peroxisomal proliferation -a screen to identify compounds that are morelikelyto
be carcinogenic
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Structure: C=F~pSO=N(CHzCH=)CH=CH=OH 

Quantity Manufactured: -3.8M lbsJyr. (Decatur) 

Uses: Reactive Intermediate in caulking sealant 

Exposed Population: 3M workers > Customer workers >> General Population 

Additional Studies 

Dermal absorption/persistence study (rabbits) 

in vivo micronucleus assay (mice) - to identify chromosomal damage, if any 

Metabolism 
Study 

FC-10 ~X-+ FC-95 

Peroxisomal L 

Proliferation J- 

FC-10 
Chronic/Carcinogenicity 

(Perhaps) 

No 

FC-10 

: FC-95 
! 

i Chronic/Carcinogenicity 

Yes 

Pendin_o Results of FC-95 Studies 

=> Peroxisomal proliferation - a screen to identify compounds that are more likely to 
be carcinogenic 
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. EX-12

Structure: C,FyySO,;NHCH,CH,

Quantity Manufactured: ~40M fbs.iyr. (Decatur)
Uses: Branchedcomponentused in Insecticide

(Straight chaln component presentat3-10% In FC-171,FX1802, and FC-760)
Exposed Population: 3 workers = Customer workers > General Population

FC-12 -%-> FC-95 FC-12 —» FC-85

Peroxisomal] No {Trees 1Prolferation { Chronic/Carcinogericiy!(FX-12) Le
No Yes Yes

(Perhaps)
[Loore Fx12 :Chronic/Carcinogenicit

(Griffin and/or 3M)

PandingResultsofFC-95Studies
= Peroxisomal Proliferation - a screen to identi compounds that are more

likely to be carcinogenic

= Chroniclearcinogenicity
‘AdditionalStudies
= in vivo micronucleus assay (mice) -to identify chromosomal damage, it any
= Reproductive Studies, e.g., FDA Segment1 - to identify effects on male

and female reproduction in animal studies,if any. (May notbe necessaryifFX-12i shown to metabolize to CyF SO; and testingisdone on CyfFyrS05)
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Structure: C=FwSOzNHCH=CH= 

Quantity Manufactured: -4OM Ibs./yr. (Decatur~ 

Uses: Branched component used in Insecticide 
(Straight chain component present at 3-10% in FC-171, 

FX-1802, and FC-760) 

Exposed Population: 3M workem = Customer workem ¯ General Population 

Peroxis0mal 
Proliferation 
(FX-12) 

No 

Done J 

FC-12 .v. ; 

study 

FX-12     ~ 
Chronic/CarcinogenicityI 

(Griffin and/or 3M) I 

FC-12 -+ FC-95 

No i        FC-95 

i Chronic/Cardnogenicity! 

(Perhaps) | . 

Pendin_o Results of FC-95 Studies~ 

Peroxisomal Proliferation - a screen to identify compounds that are morn 
likely to be carcinogenic 

~ Chroniclcarcinogenicity 

Additional Studies 

=> in vivo micronucleus assay (mice) - to identify chromosomal damage, it any 

Reproductive Studies, e.g., FDA Segment I - to identify effects on male 
and female reproduction in animal studies, if any. (May not be necessary if 
FX-12 is shown to metabolize to CsFI~SO~" and testing is done on CsF~SO3") 
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Ec-807

Structure: [CoFyrSO;N(CH;CHIICH,CH,0l,mySPIONONH,)y
Quantity Manufactured: ~7MM Ibs.Jyr. (-2.3 MM lbs. Sollds)(Decatur, Antwerp)
Uses: Paper treatment

Exposed Population: 3M workers = Customer workers > General Population

AdditionalStudies:
= in vivo micronucleus assay (mice) - fo entitychromosomaldamage, If any
= Dermal absorption/persistonce study (rabbits) - (already included In separate

program)

= Peroxisomal Proliferation - a screen to identify compoundsthat are more likelyto
be carcinogenic, .

PendingResultsofFC-95StudiesandAdditionalStudies
= Chroniclcarcinogenicity
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Structure: [C=FtzSO=N(CHzCH=)CHzCH=O]~aP(O)(O~IH4*)=~ 

Quantity Manufactured: --TMM IbsJyr, (-2.3 MM Ibs. Sollds)(Decatur, Antwerp) 

Uses: Paper treatment 

Exposed Population: 3M workem = Customer workers > General Population 

Additional Studies 

=~ in vivo micronucleus assay (mice) - to identify chromosomal damage, if any 

=> Dermal absorption/persistence study (rabbits) - (already included in separate 
program) 

~ Peroxisomal Proliferation - a screen to identify compounds that am morn likely to 
be carcinogenic 

Pendina Results of FC-95 studies and Additional Studie~ 

= Chroniclcarcinogenicity 
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EC-95

Structure: CF7S K*

Quantity Manufactured: 10M Ibs.iyr. (Decatur, Cottage Grove)

Uses: Wetting and foaming agent

Exposed Population: 3M workers >Customer workers >> General Population

AdditionalStudies

= Dermal absorption/persistencestudy(rabbits) - (already included in separate+
program)

= In vivo micronucleus assay (mice)-to identify chromosomal damage, if any bey

= Reproductive studies, e.g., FDA Segment 1 -to identifyeffectson male and Not
female reproduction in animal studies,ifany Done «

= Subchronic 90 day feeding study (monkeys)- to clarify previous results and
establish a NOAEL :

= Chroniclcarcinogenicity (rats)
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FC-95 

Structure: C=FI~SO=" K* 

Quantity Manufactured: 10M IbsJyr. (Decatur, Cottage Grove) 

Uses: Wetting and foaming agent 

Exposed Population: 3M workers > Customer workers >> General Population 

Additional Studies 

Dermal absorption/persistence study (rabbits) - (already included in separate 
program) 

in vivo micronucleus assay (mice) - to ident~ chromosomal damage, if any 

Reproductive studies, e.g., FDA Segment I - to identify effects on male and 
female reproduction in animal studies, if any 

Subchronic 90 day feeding study (monkeys) - to clarify previous results and 
establish a NOAEL                                        - 

~ Chroniclcarcinogenicity (rats) 
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EC-143

Structure: CF(sCO;NH,"

Quantity Manufactured: ~27MIbs yr. (Cottage Grove)

Uses: Surfactant in polymer manufacture, e.g., PTFE

Exposed Population: 3M workers = Customer workers >> General Population

AdditionalStudies

= Dermal absorption/persistence study (rabbits)- (already included in separate (onc
program)

= in vivo micronucleus assay (mice)-promisedto DuPont Der

= Additional chromosomal aberration studies- promised to DuPont Ww, Dome

= Peroxisomal proliferation - Being studied jointly (3M/DuPont) BriOot

= Immunotoxicity - to determine effects on immune system and identify parts being
effected

= Reproductive studies, e.g, FDA Segment1 - to identify effects on maleand
female reproduction in animal studies, if any
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Fc-143 

Structure: CrFtsCO=’NH * 

Quantity Manufactured: -27M Ibs./yr. (Cottage Grove) 

Uses: Surfactant in polymer manufacture, e.g., PTFE 

Exposed Population: 3M workers = Customer workers >> General Population 

Additional Studies 

:=:, Dermal absorption/persistence study (rabbits) - (already included in separate 
program) 

=~ in vivo micronucleus assay (mice) - promised to DuPont 

Additional chromosomal aberration studies - promised to DuPord 

~ Peroxisomal proliferation - Being studied jointly (3M/DuPont) 

=:> tmmunotoxicity - to determine effects on immune system and identify pads being 
effected 

Reproductive studies, e.g., FDA Segment I - to identify effects on male and 
female reproduction in animal studies, if any 
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EC-120

Structure: CyoF S05NH," (~80%ofsolids);CF1sSOsNH,"(~10%ofsolids)
Quantitiy Manufactured: ~50M Ibs.fyr. (Decatur, CottageGrove)

Uses: Wetting and leveling agent, ..,forfloor wax, hair spray
Exposed Population: 3M workers > Customer workers= General Population

(NOTE: PAG should be consultedabouttesting they have conductedforthehair
spray application.)

AdditionalStudies
= Acute inhalation toxicity - due tohairspray application

= AmesAssay -genemutation

= Peroxisomal proliferation - a screen to identify compounds that are morelikelyto
be carcinogenic

tani = In vivo micronucleus assay (mice) -to identify chromosomal damage, if any- ..-
= Dermal absorption/persistence study (rabbits) - (already included in separate

program)

= Subchronic 90 day feeding study- for comparison with results from FC-85 study to
identify any effects seen based on chain length

(NOTE: Where appropriate, use FC-120 solids)
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Structure: Ct0F=ISO=’NH~* (-90% of solids); CsFt~SO=’NI~÷(-.10% of solids) 

Quantitiy Manufactured: --50M Ibs./yr. (Decatur, CoUage Grove) 

Uses: Weffing and leveling agent, e.g., for floor wax, hair spray 

Exposed Population: 3M workem > Customer workem = General Population 

(NOTE: P&G should be consulted about testing they have conducted for the hair 
spray application.) 

Additional Studies 

=> Acute inhalation toxicity - due to hair spray application 

!.:::> Ames Assay - gene mutation 

=~ Peroxisomal proliferation - a screen to identify compounds that am more likely to 
be carcinogenic 

:~ in vivo micronucleus assays(mica) - to identify chromosomal damage, if any-,:~..r~ ...... 

::~ Dermal absorption/peraistence study (rabbits) - (already included in separate 
program) 

Subchronic 90 day feeding study - for comparison with results from FC-95 study to 
identify any effects seen based on chain length 

(NOTE: Where appropriate, use FC-120 solids) 
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EC-845/810

"Structure: Fiuoroalkyl polymer

Quantity Manufactured: ~1.25MM Ibs.lyr. (Decatur, Antwerp)

Uses: Paper protector for food packaging

Considerations

* Theproductis manufacturedasanemulsionwithnomisting.

*Workerexposurethroughinhalationisexpectedtobelow.

* The large sizeofthepolymerwould appearto make absorption throughtheskin or
fromthedigestivetractintothebodyinsignificant.

* Some studies are being conducted in Europe, e.g., feedingstudy on Ethoquad
surfactant

AdditionalStudies

= None at this time. |

= Ifother FC studies suggest concerns, they should beconsideredwith respect to
potential residuals in FC- 845/810.
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FC-8451810 

Structure: Fluoroalkyl polymer 

Quantity Manufactured: -1.25MM IbsJyr. (Decatur, Antwerp) 

Uses: Paper protector for food packaging 

Considerations 

* The product is manufactured as an emulsion with no misting. 

* Worker exposure through inhalation is expected to be Iow.~ 

* The large size of the polymer would appear to make absorption through the skin or 
from the digestive tract into the body insignificant. 

* Some studies are being conducted in Europe, e.g., feeding study on Ethoquad 
surfactant 

Additional Studies 

¯ 
=> None at this time. 

=> if other FC studies suggest concerns, they should be considered with respect to 
potential residuals in FC-8451810. 
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SUMMARY OF HEALTH HAZARD INFORMATION

810

|CustomerEmployees| | |[|[17GeneralPopulation | | |A [| |A| T—
[Toxicokineics ||[|[J[|

[Absorptionvo. |_| |__| | 1Distribution ] |
Metabolism |A1A a |

[Excretiongiiz oo:|] __] I LT]
Biological half-ife IEE — 1]

Acute Toxic Co
|]

[Dermal = |AJ — Eo
[ Inhalation | EAT I

Primary Irritation Co
[Ocular
[Dermal
[Respimoy | | [| [ [ 1 T1]
[Sensitization [1[1TT 1 —+

|Respiratory 1TT]Genotoxicity I LL[Genemutation(Ames)|
Chromosomal effects A A | A A "A |A|}

[other 1} 1]|
Subchronic Toxic Ra I
Peroxisomal Proliferation X | X FEATSSEA
Chronic Toxicity & [EY

Carcinogenicit 5
Reproductive Toxicity | IX BEAL hamsDevelopmental Toxicity | [—} II
Wochanistic Studies AA | A X EAE|
Human Health Data T I a A 111

IAdequate data exist for risk assissment

Additional testing

x Testing dependent on results of additional testing
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SUMMARY OF HEALTH HAZARD INFORMATION 

ENDP01NTS " 
Exposure 

¯ - .Custome~Er~ployees 
¯ GeneralP~ ~lation.. 

Toxicokinetics 

Metabolism 

~~;:~:!. B iolO~i[c~li:ha!f.:~ife:::.::.:~..:;:,~.. ¯ 
Acute Toxicity 

’ Oral - 
Dermal ....: .... -.::.~..:.:....:~: . 
Inhalation 

Primary Irdtation 
Ocular 

FC-10 

A 

FX-12 

A 

FC-95 

A 

FC-120 FC-143 

A 

FC-807 FC-845/ 
810 

Dermal 
Respiratory 

Sensitization 
Dermal 
Respiratory 

Genotoxicity 

Gene mutation (Ames) 
Chromosoma! effects 

Other 
Subchronic Toxicity 

Peroxisomal Proliferation 
Chronic Toxicity & 
Carcinogenicity 
Reproductive Toxicity 
Developmental Toxicity 

Mechanistic Studies 

Human Health Data A ! A 

Adequate data exist for risk assissment 

Additional testing 

Testing dependen~ on results of additional testing 
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Pees amaee Seaenaals signe[STUDIES7]

1 Tr
iba Blood Bank Sud ||

[MetabolismStudes i710 ||Foi as 0]
ce 5 a0 |Foss as1
FC120 I—Foids se]

—fesw5 |m0 |FCoi55T0 ——-—]
rr—1——

SERS TOTALSFoieof ~SIMM72]AS TMM

[vem cosrsem |
——
es sw |
ss 20 |
Teor [aoe
Ts |sor]

* pending resultsof additional testing
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POTENTIAL COSTS 

Global Blood Bank Study 20 
Metabolism Studies 110 

FC-10 43 10 
FX-12 13 400 
FC-95 493 

FC-120 116 
FC-143 143 
FC-807 53 300 

FC-845-810 - - 

1995 
1996 

1997 
1998 

80O 
290 

300* 
300* 

pending results of additional testing 
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TS 0 0 2)eeeETTR = =——Metabolism Siudy —_— TT——]
pessmmenel SSESLLFCA0 IDermalabsorpionporsst femMicronuclous assay fom]
gostei SSFX12

~Poroxisoma prlferation|| ———
-Chroniclcarcinogenicity| |(e—

Reproduce +- Reproductive Stud [1vou TT~ SubchronieTox(monkey) [EmDermal sbsorptionpersit jem]a I—Reproductive sway fmm]Bewe ETDermalabsorpionparsstfmWicronuclous assay fomPeroxisomal profraton fomA — ——“Ames Assay = TT Subchronie 90 day feaing mmm
FC-143 [TT

- Dermal absorption/persist=F
-Micronucleus assay j—Chromosomal sbomation femmePeroxisomal proeration fom
- in vitro Immunotoxicity 1 1Roprosuemasat fomany ETTDermal absorptionipersst jem]Micronucleus sseay fms]Peroxisomal polieration [em]Chroniicarcinogenity |Tf

FC-845/810 TT7
- Study of residuals [PPes
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TIMING (3M RESTRICTED) 

Global Blood Bank Samples 

- Metabolism Study 

- Metabolism Study (live) 

FC-10 
- Dermal absorption/persist 

- Micronucleus assay 
- Peroxisomal proliferation 

FX-12 
- Peroxisomal proliferation 

- Chronic/carcinogenicity 
- Micronucleus assay 
- Reproductive Study 

FC-95 

- Subchronic Tox(monkey) 
- Dermal absorption/persist 
- Micronucleus assay 

- Reproductive Study 

- Chroniclcarcinogenicity 

FC-120 
- Dermal absorptiordpersist 

- Micronucleus assay 
- Peroxisomal proliferation 
-Acute Inhalation Toxicity ¯ 
- Ames Assay 
- Subchronic 90 day feeding 

FC-143 
- Dermal absorptionipersist 

- Micronucleus assay 

- Chromosomal aberration 
- Peroxisomal proliferation 
- in vitro Immunotoxicity 
- Reproductive Study 

FC-807 
- Dermal absorption/persist 
- Micronucleus assay 
- Peroxisomai proliferation 

- Chroniclcarcinogenicity 

FC- 845/810 
- Study of residuals 

997?. 

Potential value depends on results of earlier studies 

-" 
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