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A. ORGANIC FLUORINE IN HUMAN BLOOD
A-L. Wnac 1s “organic” fluorine in blood?

Fluorine in blood exists tn to foras. One fom is inorganic fluoridefon. "The other forn of fluorine is non-lonic in nature and is covalentlybound in an organic molecule.
AZ. Mat is the norzal level of organic F in blood?

Reported range 1s 0.01 to 0.1 pp.
A<3. What is an elevated level of organic F in blood?

Tt fs not easy to define precisely an "elevated" level. He have adopted1.0 ppm as an elevated level.
A-4. mat €luorochenicals have so far been detected in blood?

Perfluorooctane sulfonic sctd, Perfluorchexane suflontc acid,Pertlucrooctanoic cic.
45. Do you believe other fluorochemicals could be present in blood?

Ves, such fluorochenicals could be derived mot only from exposure tosyachetic/industrial fluorochentcals (sanufactured by scveras conpantes)but also fros natural sources particularly through he food chain
Dichapetalen cymosun (Gifblaar), a plant indigenous co South Africa,DrogucesorBiosyathesises fluotoucatic acid. sa sion de ven sommentsgrowing in Australia, Acacia georsinae and Bistrolohiun randifioran andanother plant fron South America, Palicoures parceraril (rat wesd): VereTecently, certain long chain fatty acids containing an -fluore substitu-ents such as 18-Fluoro-cis-, S-octandecenoic acid (fluoro oleic acid),16-f1voro palaieic, 6-Fluoro capric acid, and 1é-fluero myristic seid have- been identified in plant sources.
Furcher salad and forage crops, soybean, crested wheat grass. when exposes£0 high levels of inorganic flioride in fleld and laboracors studies. werereported to biosynthesize fluoroacetate and fluorociicace.

6. Mat relationship do the known fluorochenicals fn blood have to the producexposed to or used by che Individuals?
In our experience, at 3M plants, fluorochemicals in the blood of workersare related to the [luorochentcals they are exposed to - mostly FC-143 inChemolite workers and mostly FC-95 in Decatur workers

47. Do other companies’ employees have fluorochesicals in their blood? If 50are chey 3¥ fluorochenicals or some other companys’ fluorochenicats’
Ve believe that every ane has some amount of organic fluorine in his/herblood, but the fluorochentcal 1s not necessarily of industrial orizin.
We do not know whether employees of other companies have industrial fluoro:chemicals in their blood. There are no published reports. To the best ofour knowledge, 3 is the first to publish such results on FC levels in blotof the employees. We believe there may be some instances of occurrence OfFCs in the blood of employees of other campanies also.
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A-6 . 

ORGANIC FLUORINE IN HU~N BLOOD 

What is "organic" fluorine in blood? 

Fluorine in blood exists in two forms. One form is inorganic fluoride 
ion. The other form of fluorine is non-ionic in nature and is covalently 
bound in an organic molecule. 

What is the normal level of organic F in blood? 

Reported range is 0.01 to 0.I ppm. 

What is an elevated level of organic F in blood? 

It is not easy to define precisely an "elevated" level. We have adopted 
1.0 ppm as an elevated level. 

W’hat fluorochemicals have so far been detected in blood? 

Perfluorooctane sulfonic acid, Perfluorohexane suflonic acid, 
Perfluorooctanoic acid. 

Do you believe other fluorochemicals could be present in blood? 

Yes, such fluorochemicals could be derived not only from exposure Go 
synthetic/industrial fluorochemlcals (manufactured by several companies) 
but also from natural sources particularly through the’food chain. 

Dichapetalem cymosum (Gifblaar), a plant indigenous to South Africa, 
produces or biosynthesizes fluoroacetic acid, so also do two leagumes 
growing in Australia, Acacia geor~inae and Bastrolobium ~rand~florum and 
another plane from South America Palico~            ~ravii (rat ~eed). More 
recently, certain long chain fattv acids containing an    -fluoro ~ubstitu- 
ents such as 18-Fluoro-cis-, 9-octandecenoic acid (fluoro oleic acid), 
16-fluoro palmitic, 6-fluoro capric acid, and l~-fluoro myris~ic acid hav~ 
been identified in plant sources. 

Further salad and forage crops, soybean, crested wheat grass, when expose� 
~o high levels of inorganic fluoride in field and laboratory studies, were. 
reported to biosynthesize flu0roacetate and f~uorocitrate. 

W%at relationship do the known fluorochemicals in blood have to the produc 
exposed to or used by the individuals? 

In our experience, at 3~ plants, fluorochemicals in the blood of workers 
are related to the fiuorochemicals they are exposed to - mostly FC-143 in 
Chemolite workers and mostly FC-95 in Decatur workers. 

Do other companies’ employees have fluorochemicals in their blood? If so 
are they 3M fluorochemicals or some other ¢ompanys’ fluorochemicals? 

We believe that every one has some amount of organic fluorine in his!her 
blood, but the fluorochemical is not necessarily of industrial origin. 

We do not know whether employees of other companies have industrial fluoro- 
chemicals in their blood. There are no published reports. To the best of 
our knowledge, 3M is the first to publish such results on FC levels in bloc 
of the employees. We believe there may be some instances of occurrence of 
FCs in the blood of employees of other companies also. 

3MA00472446 

1239.0002 



A<B. mac vork have other fluorochenical companies done? What are theirfindings?
As yet, there 1s no published information about what other cospanieshave done.

A=9. If 34 fluorochemicals are structurally unique, might the probleninvolve only 3M fluorochenicals?
We do not know.

A<10. Is there any reason to believe that anyone else's fluorochemicals(i.e. other than 3's) can be found in blood?
We do not know for sure, but may be.

4-11. Do other companies make fluorochesicals structurally statlar to 3fluorochenicals?
That might be the case, but —---

#412. How long do fluorochenicals stay ina person's blood?
We have definite {nfornation on perfluorooctanoic acid. It may stay foryears and excrete slovly. We do not know for cercain about otherfluorochemicals.

4-13. Does organic fluorine concentrate in any part of che body other thanblood? Tf so, what does it mean?
Blood is the only human tissue/organ studied thus far.

A-l6. ¥mat is che relationship of fluorochemicals in blood to fluorochemical-containing blood substitutes’
There is some similarity. Both are perfluoro compounds.

B. 3M INDUSTRIAL HYGIENE PROGRAM
Bel. Has 3 cold its affected employees what the level of organic F is in theirblood? If not, why not?

Yes. They were all informed. Further the results of laboratory testsand physical exaninations which formed a part of special health screeningProgran were alvays sent to a physician of their choice.
8-2. How do the employees feel about having elevated levels of organic © inblood?

We are unable to speak for them, but we have discussed the subject withmany of them. They are, of course, interested and sose are concernedand ue share that concern ulth them. We have made a concerted effort tokeep the eaplovees informed bv the use of videotapes, crew meetings andhealth evaluations.
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A-8. What work have other fluorochemlcal companies done? What are their 
findings? 

As yet, there is no published information about what other companies 
have done. 

A-9. If 3M fluorochemicals are structurally unique, might the problem 
involve only 3M fluorochemlcals? 

We do not know. 

A-IO. Is there any reason to believe that anyone else’s fluorochemicals 
(i.e., other than 3M’s) can be found in blood? 

We do not know for sure, but may be. 

A-II. Do other companies make fluorochemlcals structurally similar to 3M 
fluorochemicals? 

That might be the case, but .... 

A-12. How long do fluorochemicals stay in a person’s blood? 

We have definite information on perfluorooctanolc acid. It may stay for 
years and excrete slowly. We do not know for certain about other 
fiuorochemicals. 

A-13. Does organic fluorine concentrate in any part of the body other than 
blood? If so, what does it mean? 

Blood is the only human tissue/organ studied thus far. 

A-14. What is the relationship of fluorochemicals in b!ood to fluorochemical- 
containing blood substitutes? 

There is some similarity. Both are perfluoro compounds. 

3M INDUSTRIAL HYGIENE PROGraM 

Has 3M told its affected employees what the level of organic F is in their 
blood? If not, why not? 

Yes. They were all informed. Further the results of laboratory tests 
and physical examinations which formed a part of special health screening 
program were always sent to a physician of their choice. 

How do the employees fee~ about having elevated levels of organic r in 
blood? 

We are unable to speak for them, but we have discussed the subject with 
many of them. They are, of course, interested and some are concerned 
and we share that concern with them. We have made a concerted effort to 
keep the employees informed by the use of videotapes, crew meetings and 
health evaluations. 
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B-3. How many employees have elevated levels of organic F in blood? Howhigh are the levels elevated?
Sampling is not yet complete. We anticipate elevation in those employeesinvolved with manufacturing and laboratory use of these materials. Iwould estimate that at Chesolite we are talking about 200 or 300 people.

Bi. Have the F levels in blood of employees dropped with decrease in exposurelevels?
In some {nstances, yes. Removal from exposure seems to result in adecline. We are unable to speak of a direct relationship yet.

B-5. What about the employee's wives and children getting exposure to fluoro-
cheatcal dust carried home by the employees?
We have no data, but Lc may be possible. With the currenprotect ionalclothing and with reasonable personal hygiene (like after-work shovers),
this should be mininal.

B-6. Ho soon can you arrange testing the blood of family members, if theeaployee 50 wishes?
Only if there is a good reason for doteg it.

B-7. Is there a 34 guideline for exposure to fluorochemicals? What is therecomended safe exposure level? .
3 guidelines are no core than 0.1 mg/a’ in air and no skin contact. Itgenerally takes good engineering controls to obtain these objectives.
These are 3M general guidelines, and not based on toxicological or anyother daca.

B-8. What steps is 3M practicing to minimize or eliminate exposure of theeployees to fluorochenicals?
4. Further engioeering for complete enclosure of all chemical processes.
b. Personal protective clothing and respirator until the cosplete

impleaeatation of the nev engineering steps.
c. Good personal hygiene, .g., promptly washing off spills or contamina

tion, shovers at the end of work shift.
B-3. mat steps Ls 3M recommending to the customers to reduce exposure ofcustomers’ employeesto’ fluorochenicals?

Recomendacions are contained on the Material Safety Data Sheets,furnished with the product.
8-10. Has the cospany been implementing its own recommendations in a satisfactor

Yes, progress is being mace.
B11. What is the risk of a new employee cosing to work in a fluorochemical ares

of having an elevated blood level of organic F, since the present isplenen
tion of 3M recommendations?
There is a small risk. The risk is less nov than before. We have taken
precautions to mininize exposure for all employees. This {ncludes proper
handling procedures and a continuous tightening of fnduscrial hygiene
controls.
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B-3. How m~ny employees have elevated levels of organic F in blood? How 
high are the levels elevated? 

Sampling is not yet complete. We anticipate elevation in those employees 
involved with manufacturing and laboratory use of these materials. 
would estimate that at Chemollte we are talking about 200 or 300 people. 

Have the F levels in blood of employees dropped with decrease in exposure 
levels? 

In some instances, yes. Removal from exposure seems ~o result in a 
decline. We are unable to speak of a direct relationship yet. 

What about the employee’s wives and children getting exposure to fluoro- 
chemical dust carried home by the employees? 

We have no data, but it may be possible. With the current pro~ec=ional 
clothing and with reasonable personal hygiene (llke after-work sho~ers), 
this should be minimal. 

B-6. Ho~ soon can you arrange tes{ing the blood of family members, if the 
employee so wishes? 

Only if there is a good reason for doing it. 

Is there a 3M guideline for exposure to fluorochemicals? What is the 
recommended safe exposure level? 

3M guidelines are no more than 0.I mg/m3 in air and no skin contact. It 
generally takes good engineering controls to obtain these objectives. 
These are 3M general guidelines, and not based on toxicological or any 
other data. 

B-8. What steps is 3M practicing to minimize or eliminate exposure of the 
employees to fluorochemicals? 

a. Further engineering for complete enclosure of all chemical processes. 
b. Personal protective clothing and respirator until the complete 

implementation of the new engineering steps. 
c. Good personal hygiene, e.g., promptly washing off spills or contamina- 

tion, showers at the end of work shift. 

B-9. What steps is 3M recommending to the customers to reduce e.xposure of 
customers’ employees to°fluorochemlcals? 

Recommendations are contained on the Material Safety Data S~ets, 
furnished with the product. 

B-10. Has the company been implementing its own recommendations in a satisfac~or 
manner? 

Yes, progress is being made. 

B-f1. What is the risk of a new employee coming to work in a fluorochemlcal area 
of having an elevated blood level of organic F, since the present implemen~ 
tion of 3M recor~mendations? 

There is a small risk. The risk is less now than before. We have taken 
precautions to m~nlmize exposure for all employees. This includes proper 
handling procedures and a continuous tightening of ~ndustrlal hygiene 
controls. 
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B-12. Have ve tested the fluorochenical levels in the blood of any new
e=plovees since the stricter exposure limits have been set?
We wish to obtain such informacion, but most of our vorkers (including
our "new"s employees) have soee tise or other worked in fluorochesical
production areas.
"Worked some years ago at Chesolite Plant, vere laid off for some tise
and vere reesployed recently by MM.

B13. Does exposure to fluorocheaicals worsen the health status of employees
who ace already in a less than good health (i.e., asthaa, heart conditic
drtakers/smokers, frequent head aches, etc.)?
Ue have alloved such persons to work in fluorochealcal areas. We do not
know of any health effect on our employees that vould require work
restrictions related to the "less than good health" situations. We have
been unable to identify any illness, disease or adverse effect that coul
be associated vith the levels of fluorochenicals that we encountered amc
our esployees. Further epidentology study at Chemolice has revealed no
unfavorable trends.

B14. If fluorochemicals pose a possible health hazard, why don't we stop manu.
facturing fluorochenicals?
Unen the presence of organic fluorine in blood was recognized for the £1
tine, the manufacture of fluorochenicals was already approximately 25-30
years old. We were unaware of any health problens ac the plant where th
Fluorochentcals have been produced for all these 30 years. We have not
been able to identify any adverse health related problems associated vit
the presence of fluorochesicals in blood. As uith most substances, we f
that they can be handled ith proper industrial hygiene controls.

©. PRODUCT INFORMATION

C1. imac 3 products contatn perfluorooctanode acid or its sales?
This is proprietary information. The answer depends on the person secki
che information and M's relationship with the person.

C2. mac 3 products contain fluorine?
A relatively small percent (less than 10). We cannot tell shich ones
(proprietary information).

€3. Can you provide a isi of all 3M fluorochentcal products which we shold
concerned about?
The ansuer fs to be tailored to the "need to know". We provide toxicity
data on most of our products (MSDS).

C4. Can you List the products for uhich there should be no concern?
Proper handling 1s the key. Such information is provided wich the prods
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1239.0005

-4- 

B-12. Have we tested the fluorochemical levels in the blood of any new 
employees since the stricter exposure limits have been set? 

We wish to obtain such information, but most of our workers (including 
our "new"* employees) have some time or other worked in fluorochemical 
production areas. 

*Worked s~e years ago at Chemoli=e Plant, were laid off for some ~i~ 
a~d were ree~ployed recently by 3M. 

B-13. Does exposure to fluorochemicals worsen the health status of employees 
who are already in a less than good health (i.e., asthma, heart conditio: 
drinkers/smokers, frequent head aches, etc.)? 

We have allowed such persons to work in fluorochemical areas. We do not 
k~ow of any health effect on our ~ployees that would require work 
restrictions related to the "less =han good health" situations. We have 
been unable to identify any illness, disease or adverse effect that coul~ 
be associated with the levels of fluorochemicals that we encountered amo: 
our employees. Further epidemlology study at Chem01ite has revealed no 
unfavorable trends. 

B-14. If fluorochemicals pose a possible health hazard, why don’t we stop manu- 
facturing fluorochemicals? 

When the presence of organic fluorine in blood was recognized for the 
time, the manufacture of fluorochemicals was already approximately 25-30 
years old. We were unaware of any health problems at the plant where 
fluorochemicals have been produced for all these 30 years. We have not 
been able to identify any adverse health related problems associated wit 
the presence of fluorochemicals in blood. As with most substances, we 
that they can be handled with proper industrial hygiene controls. 

PRODUCT INFOP~t%TION 

C-1. 

C-2. 

C-3. 

C-4 . 

~hat 3M products contain perfluorooctanoic acid or its salts? 

This is proprietary information. The answer depends on the person seeki~ 
the information and 3M’s relationship with the person. 

What 3H products contain fluorine? 

A relatively small percent (less than 1%). We cannot tell which ones 
(proprietary information). 

Can you provide a list of all 3M fluorochemlca! products which we should 
concerned about? 

The answer is to be tailored to the "need to know". We provide toxicity 
data on most of our products (MSDS). 

C~n you list the products for which there should be no concern? 

Proper handling is the key. Such information is provided with the produ 
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C5. as vith OSHA. I read about your fluorochesicals fn blood studies ina recent issue of ATHA Journal. I recently inspected a carpet mill
where they spray FC-XXX. T an making a return visit to do some airmonitoring and I would Like to kaos the full composition of FC-XXincluding residual monomers. Can you please provide me the information’
Perfluorooctancic actd is mot used in carpet treatsent.

C6. Tvo days ago I had someone cose ia and SCOTGHGARD =y carpet. My one yea:old child played on the wet carpet. The next day he did not feel welland 1 took hin to our doctor. The doctor uanted to know what vss in theProduct. The carpet cleaning company said that something called ButylCellosolve was present, but had no further inforsation. Can you call thdoctor and provide him with the necessary information?
Yes.

D. CUSTOMER SERVICE (QUESTIONS FRON OUR CUSTOMERS)

Dl. Will the use of 3 fluorochenicals result in elevation of organic flworirin 100d of our employees?
We do not know. It depends on which fluorochesical it is and the degreeof employee exposure to ft.

D2. Is ic safe for our esployees to work with fluorocheaicals? Is there anydanger fron iohallng spray or fuses, having skin contact (SCOTCHGARD,SCOTCHBAN, FLUORINERTS, LIGHT WATER). Please answer for each one ofthe produls.
Yes, with proper handling procedures (MSDS) and industrial hygiene contre!Although we have not identified any associated adverse health effects due
£0 exposure to our fluorochenicale, we have continued to lower substantic
che potencial for exposure. The fluorochemicals can be handled safelr.In any chesical industry, general good practices should include avoidanceof skin contact, ingestion or inhalation. Questions on toxicology speci:£0 any of 3M products could be addressed to our Toxicology servicesin the 3M Medical Departaent.

D-3. What are the maxim permissible (non-hazardous) levels in air of each ofthe fluorochenicals supplied to us?
Such established threshold lait values (TLVS) or OSKA standards for ansof our fluorochenicals, have not been defined. 3 has established abit:
ily a 0.1 mg/nd linte in alr and no skin contact for certatn of itsmaterials in 3 plants. With the exception of the FLUORAD Surfactants,most of the other materials these linits apply to are primarily in-house
intervediates. Our recomsendation of 0.1 ng/ad limit iz not based on
eoxicological effects, but it is a rather conservative low level minteal
exposure.

Dt. Unac personal safety precautions do you recommend (respirator type, glovematerial, clothing macerial) for our employees? Do you recommend anyextra precautions?
These would be highly dependent on the specific material and the mode of
use. For the dry surfactants, personal protection precautions should
include:

3MA00472450
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I am with OSHA. I read about your fluorochemicals in blood studies in 
a recent issue of AIHA Journal. I recently inspected a carpet mill 
where they spray FC-XXX. I am making a return visit to do some air 
monitoring and I would llke to know the full composition of FC-~X 
including residual monomers. Can you please provide me =he information? 

Perfluorooctanoic acid is not used in carpet treatment. 

Two days ago I had someone come in and SCOTCHGARD my carpet. My. one yea: 
old child played on the wet carpet. The next day he did not feel well 
and I took him to our doctor. The doctor wanted to know what was in the 
product. The carpet cleaning company said that something called Butyl 
Cellosolve was present, but had no further information. Can you call th, 
doctor and provide him with the necessary information? 

Yes . 

D. CUSTOMER SERVICE (QUESTIONS FROM OUR CUSTOMERS) 

Will the use of 3M fluorochemicals result in elevation of organic f!uorir 
in blood of our employees? 

We do not know. It depends on which fluorochemical it is and the degree 
of employee exposure to it. 

Is it safe for our employees to work with fluorochemicals? Is there any 
danger from inhaling spray or fumes, having skln contadt (SCOTCHGAKD, 
SCOTCHB~N, FLUORINERTS, LIGHT WATER). Please answer for each one of 
the products. 

Yes, with proper handling procedures (MSDS) and industrial hygiene control 
Although we have not identified any associated adverse health effects due 
to exposure to our fluorochemicals, we have continued to lower substantia 
the potential for exposure. The fluorochemicals can be handled safely. 
In any chemical industry, general good practices should include avoidance 
of skin contact, ingestion or inhalation. Questions on toxicology specif 
to any of 3M products could be addressed to our Toxicology services 
in the 3M Medical Department. 

What are the maximum permissible (non-hazardous) levels in air of each of 
the fluorochemlcals supplied to us? 

Such established threshold limit values (TLVS) or OSHA standards for any 
of our fluorochemicals, have not been defined. 3M has established arbitra 
ily a 0.i mg/m3 limit in air and no skin contact for certalh of its 
materials in 3M plants. With the exception of the FLUOR.~D Surfaetants, 
most of the other materials these limits apply to are primarily in-house 
intermediates. Our recommendation of 0.i mg/m3 limit is not based on 
toxicological effects, but it is a rather conservative low level minimal 
exposure. 

What personal safety precautions do you recommend (respirator type, glove 
material, clothing material) for our employees? Do you recommend any 
extra precautions? 

These would be highly dependent on the specific material and the mode of 
use. For the dry surfactants, personal protection precautions should 
include: 
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a. Duse-respirator, IM 9900
b. Impervious gloves. These must be vorn and mafncained so that dust

does not collect inside the glove; otherwise skin contact vould be
possible.

©. Impervious clothing. Disposable tapervious clothing such as Tyvels
should be suitable.

4. Rubber or plastic teats to keep the material from contaminating the
shoes.

©. Effective local exhaust ventilation to capture and remove adr borne
contaminants.

£. Enclosed handling syste ac all possible process steps.
8. Implezentation of good personal hygiene habits - prompt vashing of

contaminated skin areas, washing of hands, arms and face before eaci:
drinking or smoking; shovering at the end of the work shift.

D5. What control measures to reduce the asbieat fluorocheaical level vould
you recommend, which is appropriate to our use and application?
(1000 1bs/acnth inercs evaporated into the atmosphere in 4 company.
sanufacturing electronic components.)
See ansuers to question Dod, particularly recommendations e. and f.

D6. Should we have our employees’ blood tested?
We have no basis for making any such recomendation.

D7. How do ve monitor the fluorochesical levels in air and in blood of our
employees? Is 3M going to help us?
3 could provide the knowhow (analytical techniques). The extent of 3M
help 1s to be decided on individual basis.

D6. Unat precautions should we convey to our customers using SCOTCHGARD
Crested carpec/fabric/garments?
Nome.

DS. Rat studies indicate cospounds are more toxic in males. Should I prefe
enttally restrict rales to fluorochenical exposure?
This observation percatns to only one Fluorochenical and one species anc
does not extend to other fluorochenicals or other species, including
primates. There is not the right-type of information to fake the above
measures stated dn the question.

D-10. te have women working fn our production ares. Do fluorochamicals have
any effects on reproduction (zeralogenic or feto-toxic effects)?
Not to the best of our knowledge. Further stuiles are in progress.

D-IL. Are there any other special effects of fluorochenicals on wosen?
No, not to the best of our knowledge.

D-12. My unton syas that they want physical exaninations. Do you think that
such examinations are necessary’
We have not identified any health hazards in our esployees.
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a. Dust-respirator, 3M 9900 
b. Impervious gloves. These must be worn and maintained so chat dust 

does not collect inside the glove; otherwise skin contact would be 
possible. 

c. Impervious clothing. Disposable !~pervious clothing such as Ty~els 
should be suitable. 

d. Rubber or plastic roars to keep the material from contaminating the 
shoes. 

e. Effective local exhaust ventilation to capture and remove air borne 
contaminants. 

f. Emelosed handling system at all possible process steps. 
g. Implementation of good personal hygiene habits - prompt washing of 

contaminated skin areas, washing of hands, arms and face before earl= 
drinking or smok£ng; showering at the end of the work shift. 

W’hat control measures to reduce the ambient fluorochemical level would 
you recommend, which is appropriate to our use and application? 
(I000 ibs/mo~th inerts evaporated into the atmosphere in a company 
mamufacturing electronic components.) 

See answers to question D-4, particularly recommendations e. and f. 

Should we have our employees’ blood tested? 

We have no basis for making any such recommendation. 

How do we monitor the fluorochemical levels in air and in blood of our 
employees? Is 3M going to help us? 

3M could provide the knowhow (analytical techniques). The extent of 3M 
help is to be decided on individual basis. 

What precautions should we convey to our customers using SCOTCHG2~RD 
treated carpet/fabric!garments? 

None. 

Rat studies indicate compounds are more toxic in males. Should I prefe: 
entially restrict males to f!uorochemical exposure? 

This observation pertains to only one fluorochemical and one species an£ 
does not extend to other fluorochemicals or ocher species, including 
primates. There is not the right-type of information to take the above 
measures stated in the question. 

We have women workin~ in our production area. Do fluorochemicals have 
any effects on reproduction (teralogenic or feto-toxic effects)? 

Not to the best of our knowledge. Further studies are in progress. 

Are there any other special effects of fluorochemicals on women? 

No, not to the best of our knowledge. 

My union syas that they want physical examinations. Do you think that 
such examinations are necessary? 

We have not identified any health hazards in our employees. 
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D-13. ¥hac should we do 1f one of our workers has a high organic fluorinelevel tn his blood?
We have found no reason to remove the person from his Job. Our recomerthon would be "reduce exposure” (thoroughly review the process andengineering controls, procedures, work habits and personal protectiveequipaent used).

D-14. Do you think chat your products - SCOTCHGARD, SCOTCHBAN, AFFF andFLUORINERTS - would continue to be available? Or, ace you planning todfscontinue their production.
The products will continue to be available. We see no need for discan-einuing any of our products.

D-15. Do you have analytical mechods so chat ve can sample and evaluateexposure levels in our operating areas’
Yes, ve have some analytical mechods, two of which have been published.We VILL try to supply the methods.

D-36. Are vou going to develop analytical methods for other fluorochestcals!
Yes, method developaent 1s an ongoing progras in our laboratories.

E. PUBLIC HEALTH ISSUES

E-l. Does the presence of fluorochenicals in blood involve the general public
Organic fluorine was found for the first time in the blood of the genera:public. Unile part of ic could be from natural sources (see Aol, aPortion of Le could be fron synthetic fluorochemicals. Guy and favessuggested the presence of perfluorooctanoic acid in a pooled sazpie ofb100d fron the general public. It could have been present in the bloodof Just one person or few persons or more. It is Gifficult fo sar novsan say have fluorochenicals of industrial origin in their bloodKeeping in mind the possibility that some of the organic fluorine in bloccould be derived from natural sources (i.e., non-industrial {luorochesicswe have obtained and analyzed blood from people in China far removed frorany industrial exposure. The blood for these persons also contained tracof organic fluorine. So it would seen safe Co say organic fluorine coulcbe present in the blood of all general public. How much of it is fronnatural sources and how such fron exposure to industrial fluorochenicalsBOL easy to determine, because of the smallness of the amount present oa¢the difficulties in characterizing such small trace amounch.

E-2. hat is the relationship between blood fluorochemical levels in the gener
Public and the products used?
He don't know. Because of the low levels of organic fluorine in the blocof the general public it is not possible to characterize or identify thefluorechenteal so present. A great deal of progress in analytical nethotis required before data necessary to ansver this question can be collects
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D-14. 

5-15. 

5-16. 

What should we do if one of our workers has a high organic fluorine 
level in his blood? 

We have found no reason to remove the person from his Job. Our recomme~ 

tion would be "reduce exposure" (thoroughly review the process and 
engineering controls, procedures, work habits and personal protective 
equipment used). 

Do you think that your products - SCOTCHGARD, SCOTCHBAN, AFFF and 
FLUORINERTS - would continue to be available? Or, are you planning to 
discontinue their production. 

The products will continue to be available. We see no need for discon- 
tinulng any of our products. 

Do you have analytical methods so that we can sample and evaluate 
exposure levels in our operating areas? 

Yes, we have some analytical methods, two of which have been published. 
We wil! try to supply the methods. 

Are you going to develop analytical methods for other fluorochemicals? 

Yes, method development is an ongoing program in our laboratories. 

E. Pb’BLIC HEALTH ISSUES 

E-1. 

E-2. 

Does the presence of fluorochemicals in blood involve the general public 

Organic fluorine was found for the first time in the blood of the genera[ 
public. While part of it could be from natural sources (see A-4), a 
portion of it could be from synthetic fluorochemicals. Guy and Yaves 
suggested the presence of perfluorooctanoic acid in a pool~d sample of 
blood from the general public. It could have been present in the blood 
of just one person or few persons or more. It is difficult to say 
many may have fluorochemicals of industrial origin in their blood~ 
Keeping in mind the possibility that some of the organic fluorine in bloc 
could be derived from natural sources (i.e., non-industrial fluorochemic~ 
we have obtained and analyzed blood from people in China far removed fror 
any industrial exposure. The blood for these persons also contained trac 
of organic fluorine. So it would seem safe t6 say organic fluorine couli 
be present in the blood of all general public. How much of it is from 
natura! sources and h~ much from exposure to industrial fluorochemicals 
not easy to determine, because of the smallness of the amount present an/ 
the difficulties in characterizing such small trace amount~. 

What is the relationship between blood fluorochemical levels in the gener 
public and the products used? 

We don’t know. Because of the low levels of organic fluorine in the bloc 
of the general public it is not possible to characterize or identify the 
fluorochemical so present. A great deal of progress in analytical method 
is required before data necessary to answer this question can be collecte 
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E-3. Have studfes relating to the general public been plansed?
Yes, ve are primarily developing analytical methodology required to
undertake such studies.

E-G. What are the exposure levels of people residing near IM fluorochesical
planes?
We do not know.

ES. 1s there any danger associated ith handling, vearlog, siting on or
crauling on fabrics/carpets treated with SCOTGHGARD?
Consumers do not face any health threat, on the basis of inforsation
Known at this tise.

E-6. Tasa physician. 1 have a patient in our emergescy vard who had just
sualloved LIGHT WATER FC-XKX Concentrate. Should I induce vomiting?
Yo.

E-. My tuo year old son was in the room when I used 3 cans of SCOTCHGARD
aerosol to spray ay couch. I heard abous {luorachemicals in blood ant
in your product. Must Ibe concerned that my child may now have fluoro:
chemicals in his blood? Wnat should I do?
Should not be concerned.

F. HEALTH EFFECTS

Fol. Does the presence of fluorocheaicals in blood cause cancer?
There is no such evidence. An extensive epidemiology study was carried
out, which nvolved all past esployees at one of our large cheatcal pla
Covering approxinately 30 years. There were no increased deaths in any
disease category (including cancer) among the workers engaged in flor
Chetcal production over the death rates in a control population.
Additionally 3 has tested specific fluorochenicals for mutagenecits an
Tecosbenogenic effects. The results ere aegative, suggesting that 3
fluorochentcals have no carcinogenic potential;

F-2. iat tests has 3 conducted to determine whether flvorochenicals may ca

a. Anes Salmonella typhimurium assay for mutagenecity. 5 errains of 5:
Eyphisuriun were used in these tests.

b. Yeast, Saccharcoyces cerevisiae recombinant bioassay.
3. Have you conducted lifetime feeding studies in animals to decernine if

Fluorochemteals can cause cancer? If so what are the results? If you
have not, why not?
We are considering such studies. We vould rather depend on information
on humans than on observations on experimental animals. Our epidesiolo
Studies on our plant workers has not revealed any information pointing
he direction of cancer potential of our fluorochenicals.
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E-5. 

E-7o 

Have studies relating to the general public been planned? 

Yes, we are primarily developing analytical methodology required to 
undertake such studies. 

What are the exposure levels of people residing near 3M fluorochemical 
p lants ? 

We do mot know. 

Is there any danger associated with handllmg, wearing, sitting on or 
crawling on fabrlcs/carpets =reared with SCOTCHGABD? 

Const~mers do not face any health threat, on the basis of information 
known at this time. 

I am a physician. I have a patient Im our emergency ward who had Just 
swallowed LIGXqT WATER F¢-XXX Concentrate. Should I induce vomiting? 

No. 

My two year old son was in the room when I used 3 cans of SCOTCHGARD 
aerosol to spray my couch. I heard about fluorochemicals in blood and 
in your product. Must I be concerned that my child may now have fluoro- 
chemicals in his blood? What should I do? 

Should not be concerned. 

F. HEALTH EFFECTS 

F-l. 

F-2. 

Does the presence of fluorochemicals in blood cause cancer? 

There is no such evidence. An extensive epidemiology study was carried 
out, which involved all past employees at one of our large chemical pla: 
covering approximately 30 years. There were no increased deaths in any 
disease category (including cancer) among the workers engaged in fluoro- 
chemical production over the death rates in a control population. 
Additionally 3M has tested specific fluorochemlcals for mutagenecity an 
recombenogenic effects. The results were negative, suggesting that 3M 
fluorochemicals have no carcinogenic potential~ 

What tests has 3M conducted to determine whether fluorochemicals may ca~ 
cancer?                         . 

a. Ames Salmonella typhimurium assay for mutagenecity. 5 ~trains of S. 
.£yphimurium, were used in these tests. 

b. Yeast, Saccharomzces cerevis.iae recombinant bioassay. 

Have you conducted lifetime feeding studies in animals to determine if 
fluorochemicals can cause cancer? If so what are the results? If you 
have not, why not? 

We are considering such studies. We would rather depend on information 
on humans than on observations on experimental animals. Our epidemiolo 
studies on our plant workers has not revealed any information pointing 
the direction of cancer potential of our fluorochemicals. 
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F-i. Can any of the following {11 effects be caused by fluorocheatcals?
a. blood disease, b. impotency, c. birth defects, d. chromosome damage,
© reproductive effects, f. insonoresponsive effects.
No, not to our knowledge.

6. Toxicology sTuDIEs

G1. Have you scudied the toxicological effects via fnhalation route?
Sose acute 4ohalation studies have been carried out on some of our
Fluorocheateals.

G-2. The 28-day mice and rat studies were conducted at Industrial Bio-Test L
Have you validated these studies?
Yes, the results are consistent with the 90-day study results (GLP, mo)

He ENVIROMENTAL ISSUES

Hol. T have heard that fluorochesicals are persistent. Does this mean that :
are’ like PCBS and DDT?
The answer Ls "NO". PCBs and DDT are environmentally hazardous, becaus
they cosbine 3 characteristics - (1) they are persistent, (2) they are
concentrated in the living organisas and (3) they causé serious coxic &
As a general rule, highly fluorinated organic compounds, particularly o
with completely fluorinated portions are persistent. Like ODT and PCBS
these molecules, or at lease their highly fluorinated portions, will pe
unchanged for long times under typical environmental conditions, but pe
cence alone does noc mean that a compound is an environmental hazard.
be hazardous, che chemical has also to cause sose adverse effects. Por
Cence, however, is a reason to carefully study fluorinated products to
demonstrate that they ave unlikely to cause undesirable effects ac ancl
Cipated environmental concentrations. 3M has and {s continuing to cond
Such studies on their fluorocienical compounds. To date, no evidence «
that a 3M luorochenical presents an unreasonable environnencal risk.

M2. Do fluorochenicals biocencentrate?
Not all fluorochesicals bioconcencrate. Laboratory studies using fish
shou that some lipophilic fluorocheaicals do concencrate from water in
Fish. The mechanism sppeare to be simple partition of these lipophilic
compounds into the fatty tissues of the fish. Compounds WIth nigh oct
uater parition coefficients are most likely to bieconcencrace in Chis
masner. The 3M fluorochesical having the highest cctanol-vater partit
Coefficient studied to date was found to concentrate fn 16 dave to leve
about 200 and 300 tires the concentration in water in the case of Chann
Cat Fish and Bluegill Sunfish. On return to fluorochemical free water:
approxinately 95% of this compound vas cleared from the storage cissues
Inspite of such a degree of bloconceatration, none of the JM fluorocher
were found co exert any toric effects on fish, fish egges or Fish fry
(exposed to saturaced solutions of the fluorochenicals). In addition,
low production levels make high environmental concentrations unlikely.
Thus, although sone fluorochemicals bioconcentrace, the data ve have in
that these fluorochentcals do not present any unreasonable environments
risk.
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Can any of the following ill effects be caused by fluorochemicals? 
a. blood disease, b. impotency, c. birth defoe=s, d. chromosome damage, 
e. reproductive effects, f. immonoresponsive effects. 

No, not to our knowledge. 

G. TOXICOLOGY STUDIES 

Have you studied the toxlcolog~cal effects via inhalation route? 

Some acute inhalation studies have been carried out on some of our 
fluorochemicals. 

The 28-day mice and rat studies were conducted at Industrial Bio-Test L. 
Have you validated these studies? 

Yes, the results are consistent with the 90-day study results (GLP, no). 

EN-¢IRO~AL ISSUES 

H-lo I have heard that fluorochemicals are persistent. Does this mean that : 
are llke PCBs and DDT? 

The answer is "NO". PCBs and DDT are environmentally hazardous, becaus, 
they combine 3 characteristics - (I) they are persistent, (2) they are 
concentrated in the living organisms and (3) they caus~ serious toxic e 
As a general rule, highly fluorinated organic compounds, particularly t! 
with completely fluorinated portions are persistent. Like DDT and PCBs 
these molecules, or at least their highly fluorinated portions, will pe 
unchanged for long times under typical environmental conditions, but pe 
fence alone does not mean that a compound is an environmental hazard. 
be hazardous, the chemical has also to cause some adverse effects. Per 
fence, however, is a reason to carefully study fluorinated products to 
demonstrate that they are unlikely to cause undesirable effects at anti~ 
cipated environmental concent:ations. 3H has and is continuing to ¢ond 
such studies on their fluoroc[lemical compounds. To date, no evidence e 
that a 3M fluorochemica! presents an unreasonable environmental ri~k. 

Do fluorochemicals bioconcentrate? 

Not all fluorochemic~is bioconcentrate. Laboratory studies using f~sh 
sho~m that some lipophilic fluorochemicals do concentrate from water in 
fish. The mechanism appears to be simple partition of these lipophili¢ 
compounds into the fatty tissues of the fish. Compounds with nigh oct 
water partition coefficients are most likely to bioconcentrate in this 
manner. The 3H fluorochemical having the highest octanol-water partit~ 
coefficient studied to date was found to concentrate in 14 days to leve 
about 200 and 300 times the concentration in water in the case of Chann 
Cat Fish and Bluegill Sunfish. On return to fluorochemical free water, 
approximately 95% of this compound was cleared from the storage tissues 
Inspire of such a degree of bioconcentration, none of the 3M fluorochem 
were found to exert any toxic effects on fish, fish egges or fish fry 
(exposed to saturated solutions of =he fluorochemicals). In addi=ion, 
low production levels make high environmental concentrations unlikely. 
Thus, although some fluorochemicals bioconcentrate, the data we have in 
that these fluorochemicals do not present any unreasonable envlronmentaf 
risk. 
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He3. Are there any special concerns about disposing of process wastes.
What procedures do you recomend for vaste disposal’
Fluorochentcal waste disposal does present some concerns. Waterborne
process wastes are likely to reste biodegration, but since it is
fapraceical to remove then from dilute vater solutions, 3M nowmally
recomsends discharging these solutions co waste vater treatment systess
Fluorochentcals so disposed nay be removed to sone extent by being
adsorbed in the sevage sludge, particularly if chey have low vater
Solubiliey. But, vater solusie fluorochesicals may pass through the
Creatment system undegraded, For most fluorochesicals, such s passage
£5 of negligible concern because of thelr lou toxicity. Large dischars
of moderately toxic or foam producing fluorocheaical products, hovever,
may require monitoring (netering) to avoid adverse effects on both the
Ereatnent system and the receiving aquatic environment.
Solid fluorochemical wastes may be either landfilled or incinerated.
4 recommends burylog most solid fluorochentcals in a chesical vasee
Landfill. Although many fluorocheicals are nontoxic and ic appears
That they could be safely buried in a general sanicary landfill, becaus
of their persistence, IM choses to err on the side of caution. Burying
in a chemical waste landfill will prevent problems due to as vet unknow
adverse effects.
Incineration of fluorochenical waste requires special care because thei
combustion products include corrosive and toxic materials such ss hydrc
Fluoride (HF) and perfluoroiscbutylenc. Exposure to these combustion
products can cause toxic effects to people, animals or vegecation. Bei
Very reactive, they could also speed the deterioration of the incinerat
equipment. For this reason, incineration of fluorocheaical vastes shou
be avoided except when special facilities designed to handle safely hal
containing chesical wastes are available.

Hh. Do fluorochericals cause ozone depletion?
Unlike che fully halogenated chloro-fluoroalkanes such as F-1l (CCL).
F-12 (CClzFg) and F-113 (C2C13F3), 3M perfluorochenicals do not concair
chlorine. Chlorine, not fluorire, is the element involved in ozone
depletion reactions in the scracosphere. Although some of 3M volatile
£luorocheaicals cay be stable enough to reach che stratosphere, they vi
not contribute to ozone depletion by the known, cheaical mechanisms of
ozone depletion.

3. REGULATORY ISSUES

3-1. If you have known about the condition of elevated plasma organic F leve
in your employees four years ago, why have you not notified the governs
during chat cine?
We gachered daca; ve have no legal obligation: there vere no untovard
effects.
When ve first lesrned about the elevated plassa levels, the nusber of ©
examined were fev, the analytical methods vere more involved sad tise ©
Siming. The total information vas meager. There were no health proble
¢ this point, prisarily 3M had the responsibility to generate sore dat
and to dnvestigate the significance of the findings. Toxicology scudic
in experinental animals vere undertaken. An independent epidemiology 5
was instituted. Results of these studies have been submicted for publi
and in the mesntine also discussed vith represencatives of government
agencies - OSHA.
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H-4. 

Are there any special concerns about disposing of process wastes. 
What procedures do you recommend for waste disposal? 

Fluorochemical waste disposal does present some concerns. Waterborne 
process wastes are likely to resist biodegration, but since it is 
impractical to remove them from dilute water solutions, 3M normally 
recommends discharging these solutions to waste water treatment systems 
Fluorochem.icals so disposed may be removed to some extent by being 
adsorbed in the sewage sludge, particularly if they have low water 
solubility. But, water soluble fluorochemlcals may pass through the 
treatment system undegraded, For most fluorochemicals, such a passage 
is of negligible concern because of their low toxicity. Large dischar~ 
of moderately toxic or foam producing fluorochemical products, however, 
may require monitoring (metering) to avoid adverse effects on both the 
treatment system and the receiving aquatic envlr~nment. 

Solid fluorochemical wastes may be either landfilled or incinerated. 
3M recommends burying most solid fluorochemicals in a chemical waste 
landfill. Although many fluorochemicals are nontoxic and it appears 
that they could be safely buried in a general sanitary landfill, becaus 
of their persistence, 3M choses to err on the side of caution. Burying 
in a chemical waste landfill will prevent problems due to as yet unkno~ 
adverse effects. 

Incineration of fluorochemical waste requires special care because thei 
combustion products include corrosive and toxic materials such as hydro 
fluoride (HF) and perfluorolsobutylene. Exposure to these combustion 
products can cause toxic effects to people, anlm~]s or Nege=ation. Bei 
very reactive, they could also speed the deterioration of the incinerat 
equipment. For this reason, incineration of fluorochemical wastes shou 
be avoided except when special facilities designed to handle safely hal 
containing chemical wastes are available. 

Do fluorochemicals cause ozone depletion? 

L~like the fully halogenated chloro-fiuoroalkanes such as F-II (CCI3F), 
F-12 (CCI2F2) and F-If3 (C2C13F3), 3M perfluorochemicals do not contain 
chlorine. Chlorine, not fluorine, is the element involved in ozone 
depletion reactions in the stratosphere. Although some of 3M volatile 
fluorochemicals may be stable enough to reach the stratosphere, they wi 
not contribute to ozone depletion by the known chemical mechanisms of 
ozone depletion. 

J. REGD-LATORY ISSUES 

J-l. if you have’kno~m about the condition of elevated plasma organic F !eve 
in your employees four years ago, why have you not notified the governm 
during that time? 

We gathered data; we have no legal obligation; there were no untoward h 
effects. 

~%en we first learned about the elevated plasma levels, the number of 
examined were few, the analytical methods were more involved and time 
suming. The total information was meager. There were no health proble 
At this point, primarily 3M had the responsibility to generate more dat 
and to investigate the significance of the findings. Toxicology studie 
in experimental animals were undertaken. An independent epidemiology 
was instituted. Results of these studies have been submitted for publi 
and in the meantime also discussed with representatives of government 
a~encies - OSHA. 
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3-2. Prior to the publication, has 3 informed the Government (EPA, OSHA,
NIOSH, CPSC, FDA, etc.) about the fluorochemical contamination in blood
of the general public?
Such findings vere already published in sclentific journals by the faves:
gators themselves. The inforaation ic a macter of public record.

3-3. ¥hat vas the reaction or coment of the Government on the occurrence of
Fluorochenicals in the blood of your employees or the general public?
As a representative of OSHA, Dr. Vincent F. Carry, Director, Environment:
Pathology Laboratory, University of Minnesota had been in contact vith u:
He vas acquainted vith our findings and he made the following coments of
long-tern human effects. “Indicated in your recent clinical scudy. ther.
area nmber of workers with elevated total fluoride levels vith no per-
ceivable noxious health effects. The epidemiologic evidence seems co cor
Eira this notion. In the body of the data fc is noted that cardiovascul:
problens are well below expected.” Dr. Carry suggests that ve should
explore the role of fluorocheaicals in minimizing plateler aggregation,
etc. "...In a clinical pharmacological sense, then, they could be of sce.
therapeutic value”.

Ji. Ave the fluorochenical levels in blood curreacly regulated by any sovers:
agency?
Yo.

3-5. Have you any other information that you have sot published? If so, whit
information do you have? When do you publish such infomation?
He will publish when ue have enough informacion to Justify publication.

3-6. Uill you give additional unpublished information in your possession to
any government agency, if so requested?
Yes, to an appropriate agency.

3-7. We have been using paper treated with fluorochesicals in direct contact
application for food packaging for ten years. I am surprised that an FD
approval was cbeatned on a product that shows the "effects" on husan blo
described in your recent publication. Are these findings going to affec’
the FDA approval?
The publication does not deal with the fluorocheaical you now use to Eres
the food packaging wrapper. The chemical in question 1s only an "indire
food additive. This fluorochesical is absorbed very litcle, even if it
extracted from the wrdpper inco the food. The information published has
0 bearing on the FIA approval.

38. Did 3M file any informacion on Fluorochemicals under EPA-TSCA 8 (6)?
No, it was not found to be necessary on the basis of inhouse evaluation
of the various criteria for reporting under EPA-TSCA 8 (e).
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J-6. 

J-7. 

Prior to the publication, has 3M informed the Government (EPA, OS~A, 
NIOSH, CPSC, FDA, etc.) about the fluorochemfcal contamination in blood 
of the general publlc? 

Such findings were already published in scientific Journals by the inves~ 
gators themselves. The information is a matter of public record. 

What was the reaction or comment of the Government on the occurrence of 
fluorochemlcals in the blood of your employees or the general public? 

As a representative of OS~A, Dr. Vincent F. Garry, Director, Environment~ 
Pathology Laboratory, University of Minnesota had been in contact with u: 
He was acquainted with our findings and he made the following comments o~ 
long-term human effects. "Indicated in your recent clinical study, ther~ 
are a number of workers with elevated total fluoride levels with no per- 
ceivable noxious health effects. The epidemlologlc evidence seems to cot 
firm this notion. In the body of the clara it is noted that cardiovascul~ 
problems are well below expected." Dr. Garry suggests that we should 
explore the role of fluorochemicals in minimizing platelet aggregation, 
etc. "...In a clinical pharmacological sense, then, they could be of som. 
therapeutic value". 

Are the fluorochemical levels in blood currently regulated by any goverm- 
agency? 

No. 

Have you any other information that you have not published? If so, what 
information do you have? When do you publish such information? 

We will publish when we have enough information to justify publication. 

Wil! you give additional unpublished information in your possession to 
any government agency, if so requested? 

Yes, to an appropriate agency. 

We have been using paper treated with fluorochemicals in direct contact 
application for food packaging for ten years. I am surprised that an FD. 
approval was obtained on a product that shows the "effects" on human bl~ 
described in your recent publication. Are these findings going to affec° 
the FDA approval? 

The publication does not deal with the fluorochemical you now use to trek 
the food packaging wrapper. The chemical in question is only an "indire~ 
food additive. This fluorochemical is absorbed very little, even if it : 
extracted from the wrapper into the food. The information"published has 
no bearing on the FDA approva!. 

Did 3M file any information on fluorochemicals under EPA-TSCA 8 (e)? 

No, it was not found to be necessary on the basis of inhouse evaluation 
of the various criteria for reporting under EPA-TSCA 8 (e). 
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K. LEGAL ISSUES

K-1. What lability is 3M willing co accept for any {11 effect that ve,
the customers, deteratne now or in the future?

K-2. Does 3M face any lav suits as a result of causing elevated levels of
Fluorine in anybody's blood.
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LEGAL ISSUES 

What liability is 3}4 willing no accept for any ill effect that we, 
the cus~ers, determine now or in the future? 

K-2 . Does 3M face any law suits as a result of causing elevated levels of 
fluorine in anybody’s blood. 
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