
ANTWEitp BY TZSTING RESTILTS FROM JUBM, 1995

1. Pu=)oso of the Blood Tostina Procr=m (STP)

Blood testina for the Presence of FC 95 (?FOS) and FC 143
(PFQR) was cc lated at the Antwerp Plant in June, 1995.
This was undertaken to auantitate individual exposures as
well as to cain additional insiahts into the mechanism of
exposure. Svecificallv, the followina insichts were
obtained throuch this vroaram:

A. IncLividual measures of PFOS and PFOA, chemistrv
profiles, blood counts, and occupational histories were
obtained on all Participants. (Ftedback to individuals has
alreadv been done via indez>endentcomunication. A samD7e
of this lerter is included in the infoxmtion iDrecedinc7the

B. Areas within the Antwe= facilitv were compared to one
another in te=s of individual 6=03ures.
C. Co=arisons of exposure levels were made to other

fluorochemical manufacturina facilities.
D. An examination was made of the relationship of

fluorochaulicalblood levels to other laboratorv Parameters.

2. What was dme

This ;)ro=am consisted of a medical and work historv
cruestionnaire (see attached), blood chemistries (lipid
levels, liver function tests, kidnev function tests, blood
sucar, calcium), blood counts thamoclobin, homtocrit, white
blood call count, Platelet count, differential counts), and
blood levels of PFOA and PFOS.
In addition, for those workers who were felt to )iave the
Potential for more exposure blood hormone levels festradiol,
testosterone, LB, FSE, sex hormone bindina alobulin,
cortisol, 17-hvdroxv Prooesterone, TSH) were
also done.

Multirle laboratories were used in the analvses. The United
Hospital Lab in St. Paul, verfoz3aed blood cheilistrv and
blood count tests an all particioents. Hormones were
measured at the Universitv of Nimesota Dect. of Laboratorv
Medicine and Patholoav. Standardized hormone assav kits
were used. These kits were the same kits that have been
used creviouslv in coni=ction with other testina vroar
in Decatur and Cottace Grove. PEDA and PFOS tests were
conducted via 3M,s Environmental Technolocrv Services in St.



Paul. The method used in this datezzination cons@sted of a
standardized extraction technicue devolomed bv Ylinen et.

al. (Arch. Environ. Contan. Toxical. 14:713-717, 1985). This
technicrue uses tetrabutvlammonium to ion-nair with PFO and
PFOS in ser=, and the ion-vairs are extra-ced with ethvl
acetate. The abstraction was then analyzed usinc hich

Performance licuid chro-Atoorachv-thermoscrav mass
sidectrometrv. This technicrue has been found reliable in
Previous testina.

Obtainina the medical and work history Portion of this
effort was handled locally by Antwero z)ersonnel, usinc the

Plant ohvsician to translate the auestionnaire from Enclish
to Flemish. E=Iovees essentiallv filled in cuestionnaires
with assista,,ice from Plant Personnel.

3. Dea=ii*tive results

Means, mini-i, and maximum values ace listed in Table I for
55 variables. This is a co=lete listina of variables for

which information was crathered. 93 individuals varticildated
in the croar&zl. Their averaae aae was 36 vears. The mean
PFOS value was 1.83 mm. The moan PFOA value was 1.13 upa.

The hiahest PFOS value was 9.9 vm while the hiahest PE'OA
value was 13.2 1D=. Co=arison distributions for Cottaae
Grove and Decatur Plants is listed in Asmandices I and 2.

Other mean values of interest included an averaae time

worked for 3M of 11 years, an averacre blood Pressure of
125/78, an averacre of ciaarette mokina of 15 vear3. an
averaae of 9 d--inks Per week. an averaa* weicht of 163 lbs.
('74Ka), an averaae heicht of 5 feet, 9.6 inches (1*76.7 cm).
and an averacre total cholesterol of 212 mcrt.
He=alobin. whit* blood cell count, red blood cell count,
Platelet count, liver function tests, and kidney function

tests all revealed only svoradic values out of the normal
range.

Tables 2 and 3 indicate the relationshiid of PFOS and PFOA
leV*13 tresoectiveiv) to location of the &--lovees' current
iobs. As shown, the hiahest levels of PFOS were found in

workers who cur=entlv are in the now :)art of buildina 3.
Their averaae ?FOS level was 4.03 v= for 15 individuals.
For PIPOS, backaround levels &re around 0.35 ID= based on
administration and OC lab Personnel levels.

BuildLna 16 revc&2ed the hiabest PFQA Mean (2.8 cam for 13

individuals). Bar-karound levelsfor PFOA arearound 0.5
0= in nOn-exiDozed iobs.



This same relationshild *xists when we *xam4-ned the loncest
held i*b. In this case those people who had their loncest
lob at builctina 3 had the hiahe3t PFOS levels (4.45 com for

15 people). Those who indicated that their lonaes". held lob
was in Buildina 16 had the hiahest PFOA levels (2.86 Dom for

14 individuals) .

In terms of personal hvcriene and its effect on blood levels
of fluor6chemLicals, in the Antwe= workers there does not
appear to be anv relationship. There was no si=i!icant
difference in PM or PFOS levels in those who washed their
hands :frecruentlv vs. those who washed infreauentiv.
Likewise, for those who laundered their work clothes
freauentlv there were no differences in PFOA or PFOS levels
vs. those who washed their clothes infrecruentiv. More
frecruent skin contact with chemicals in ceneral did not seem
to be related to hiaher PFCA or PFOS levels.

individuals indicated that thev had experienced the
tallowina t%voes and numbers of diseases:
Hepatitis A or B. 5 individuals
Cancer, tvpe =specified, I individual
Abnormal liver tests. 4 individuals
Prostatic hvdertroobv, 1 individual
ostoolmrosis, 1 individual
Diabetes nellitus, I individual

Tables 4A and B are correlation matrices of variables
associated with PE'OA and PFOS for the entire crrout>of
workers. This is a Prolizinarv step in the assessment of
these chemicals to potential health problems. (The second
step of this process is to do multivariate statistical
analVBC3 Which Will be forthcomina under separate cover.)

However, in oaneral, the siml* correlations are a oood
rez)re3entation of what will show = in the multivariate
analvaes. For the simle correlations, there are three
Values listed. the correlation coefficient (too), the v-
value (middle) and the number of people in the analvsis
(bottom). For a sianificant statistical association in this

sett4na, a *-value of less than .01 is considered
si;L:ficant. As the tables indicate, there were no strona

associations with anv of the blood test results. There are
weak associations (see below) of PM and alkaline
r)hosvhatase (a -liver anzvme) as well as PFOS and creatinirse
(an ineiicator of kidnev function) . In the latter, the
relationship shows that with increasina PFOS levels. kidnev

function inwroves. The relatiOU3hiP is therefore of no
clinicalcoll3ecruence.



Tables SA and 9 are coirelation matrices of variables
associated with PFW. and Pros for the arour of workers who

were fel,*.to have More likely O=osures. Aaain, there are
few a33ociatic" that are si=ificant. Alkaline choschatase
is not correlated with PFCA in this aroud. which Should have
more exoosure. Included in these tables are the hormone

values, some of which have been found to have associations
wit:h PM in the animal literature. Aaain, there is no
strona relationship indicated with any of the hormone
variables. There were, however, weak relationships found
between PFCA and trialvceride3 (corr. coef.-.48. D-.0005).
The si=ificance of which is in auestion, since this
relationshic has never appeared in the medical or toxicaloav
literature and is likelv to be a chance findinc.

4. Z=reos;ion

C>verall, the mean PFOA and PFOS values for Antwerc are lower
than Cottaae Grove and Decatur. Also, the maxim= values
are considerably lower than the other clants. my feelina is
that exposure in Antwe= is minimal and see= to be under
control. Whether this is due to a difference in lorocessina
or to individual hvaiene/safetv cractices or all of these is
not known.

Whatever exposures do take clace ae*z.to be focused in
buildina 3 (new cart) in the case of PFOS and buildina 16 in
the ca30 Of PEDA.

In ter= of diseases present in current workers (which
represents an inen-lete ascertai=ent) there do not appear

to be obvious croblms in excess. Neither are there
diseases present which wou2d be of concern, relative to the
animal literature.

In reaard to the blood chemistries and blood counts, these
avaear to be it",-elatedto PFOS or PM levels. However,
there are 9 individuals who have indicated som type of
liver problem C=rentlv or in the Pazt. This appears to be

related to viral etiolcaies for the most =art. There were
no relationshiva of liver function abno=alities and PEDA or
?FOS in the si=le correlations. This needs to be further
assessed in the multivariable analyses.

Likewise, there do not appear to be relationshiz>s of PF'OA
and Pro$ to =V of the hormones measured.

In te=3 of tht ceneral health carameters of the vlant,
there anosars to be considerable amokina as well as alcohol
use. 33% of the cartiCiDantS indicated that thev currently



smoke. (This is gre&tsr than the smoking rates in Mi=esc-&,
which run around 25%.) 321 of the participants indicated
that they have more than 10 alcohol-cont&inina cL-ink3per
week tranae was 10-42 d--inksper week). Smakina and
drinking rates are clearly higher than in other chemical
plants in the U.S. and probably reflect European customs to
some dearee.

S. Racommmdations

Based on the above information the following sucoestions are
being made. First of all, it makes sen e to looi further
into ".heprocesses for buildings 3 and 16, since these had
the highest levels of PFOA and ?FOS. It would make less
sense to look at individual hygiene, since the results were
fairly uniformly distributed over the 15 workers in this

area. But, this is an option. Of concern would be the
possibility of not only respirable exposure but also skin
exposure.

it would be helpful for the plant to share this information
with the work crews and to open up the dialogue between
inciividualworkers and the plant physician in this topic
matter. Additionally, it has been our practice in the US.
to have periodic updates in regard to any important
toxicoloc.rystudi*3 that appear in the literature (human or
ani=l),, in an onacing way. It's important to relay the
info=ation that althouah presumed to be without human
health problem, workers need to follow Strict safety

precautions when working with them, as they would with any
potential chemical exposure.

A r"at of this assessment tth-iildbe undertaken
periodically. In the US. plants, ttlisassessment is

peifo=ed every two years. It becomes more of an expected
work practice and facilitates future communication with
workers.

In the US., we are establishing a disease surveillance
system for workers in the fluoroche3Licalplants. This is
designed to identify distases in fluorochealicalworkers that
have been described in animal studies. It is Used as a
mechanism to further enhance our ability to expediently find
about these issues, it they do occur. Alternatively, this
would also Assist Us in defending the company ac.rairlstfalse

Although the Belgium regulations may prohibit this,
sOmethinO similar to this would be helpful there. This
should be explored in further detail.



The maltivariat* sta'tisticalAn&lvseS need to be finalized
bar* before this oroltct is comlote. That should be takinc
place ever the next f&w wotks. The additional analyses are
notexz)ectodto alter the above c=nents. This effort w,@-11-
focus on the liver function tests, orimarilv.

One final note. It should be mentioned that the blood
aatherina and shizmina processesfrom Antwerp to Minnesota
occurred without a sinalo error. All tubes were collected
and analyzed here without & 1039. Additionally, it annears
that the plant carticiz)ati= for this effort was the hicrhest
of anv of the flucror-hemical exam idroarams in the recent
vast. The Deo:)Ie who belved with this effort in Antwe=
need to be concrratulated on a iob well done.

Please feel free to call either of us with anv cruestionso--
co=erits that You may have.

Jeffrey H. Mandel, M.D., X.P.H.
Associat* Medical Director

Jean Burris, R.N., O.H.N., X.P.H.
Proiect Co-ordinator

11/6/95



October 10, 1995

TO:

FROM: Jeff Mandel, M. D., 3M Medical Department

Your blood test for fluorine this year has been completed.
Two types of fluorine were measured. The first one
reflects PC 143. Your measured level was 2.000 ppm (parts
per million). The average for people at your plant was 1.5
ppm. The second results was for FC 95. Your measured level

was 4.200 ppm. The avexage for people at your plant was 1.9

PPM-.

if your level wax- greater than 3 ppm, you should check
with your supervisor regarding safe handling of these
chemicals.

We will continue to give you feedback about the
significance of the blood levels, from a health
perspective. In the meantime, we're recommending that all
employees with potential exposure to these compounds use
strict safety precautions whenever possible. Check with
your supervisors if you have any quentionx about safe
handling and proper protocti= issues.



Flut)rineTestResults
DistributionofFC95 Values atThree Locations:

Cottage Grove-1995,Antwerp-1995, and Deentur-I
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