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I ap including 2 rough draft of npotes taken at Midland last Wednesday .
1 made po attempt to develop these, as Ed's report bas covered all
phases thoroughly apd accurately. As pentioped in my notes, the
color slides of their patients are not similar to our local condition.
Qur cases ususlly start with o pumber of blackiesds around the outer
ares of toe eyes. We bave not bed any complaints of fatisue or list-
lessness. -

As Ed bas pointed out, this material seems to have strange properties.
A high vepor pressure would account for bi-lateral infection; hovever,
+his does not agree with lab procedures of concentratirns in benzene OT
caloroform solutions by removal of the solvent by distillation. Dovw's
atie—pts at &ir sarmpling vere {nconclusive due to problens in collecting
pepresentative sazples. I believe they said tbey were trying again.
They are setting wp tests in their Bio Lab for exposure of rabbits to
eir sammples.

1 bave suggested to Pre Pleiberg to contact Dr. Holder of Dow for the
exchange of medical 4{nformation. Dr. Bleiberg feels he =ight obtain
more helpful clues on 2 medical level.

The progran is being developed at the Plant to establish curves for tuls
+erigzl on our chromatograpkh for different concentration levels. Once
this has been accooplished, we will check every product and waste strean
throughout the entire ~r" production aress. Wipe samples of equipment,
valve handles, tools, etc., w411 be taken in these &reas also. Due to
+;e pature of the high pressure reaction, it might be pecessary to c2ll
cn Researcn's high pressure 1ab to investigate the suppression of the
diozin forzation in the caustic fusion step. 1f this 4is the solution
and o removal Process 4s pecessary, sooe of this work mizbt possioly be
pccomplished at Newark.

Work bas pot started in +he 1ab as yet, as I feel an exhaust systea shouwld
be installed to bandle the effliuent gases from the chrocatograph to mini-
mize exposure of the Technicimns. This will be accomplished by a tezporary
exhaust bléwer borroved from the Maintepance Departoent. We should be eble
to start. dcward the latter part of this week.
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.’ MEEPING HELD ON WEDIESDAY Mom:mc, maca 2h 1965
AT DOW'S BIO-CHEMICAL RESEARCE IABORATORIES, m::wml MICEIGAN

Other mitc:s %0 the meeting included Mr. Dodds, who acco::panied Dr.
Fravley :l:ru Iu'cnles Powvder. Dr. Kelly from Monsanto did not attend,
but had visited with Dow the previous week. The Dow people at the meet-
ing were as follows: V. K. Rowe, Assistant Director = Bioe«Chemical Re-‘
search Lab; Dr. Eolder, M.D., Physician responsible for tre-a.tment of
petients; Dr. Sadek, Pathologlst; K. Sllverstein, Chemist; J. Peterson,
Chemical Engineer handling statistics, and Howard (?), Chemist responsi-

ble for the developument of the gas chromatosraph nethod of analysis.

Dr. holder opened the meeting with colored slides of Dow petients being
treated 28 & result of exposure in 1963. The pictures showed a typical
blackhead formation around the eyes and forehead. The eruptions pictured

were ouch more intepse than anything I personally have seen at owr Plant.

V. X. Rowe had said they had 5 to 10 cases, but this statement was quicikly
corrected by Dr. Holder, to 70 to75 cases. During a question and answer
period, Dr. Holder describved the presence of comedones and carbuncles across
the stoulder bla:des, back and buttocks areas. Up until this point, I won-
dered if there were two separate types of chloracne we were discussing. e
claims that 2-1/2 years out of the contact area is sufficient to clear a
patient of qnwtou This does not seem possible, since 2-1/2 years have

not elqrui.mh elaims to have noted fatigue as a symptoa also.

Five of th.eir more severe cases were submitted to extensive testing, which

included open {?) liver biopsy; porphyrins; standard metabolic tests; kidney,

tayroid, lung and beart functions. In all cases, all of these tests showed

normal, ﬁmctio;:ing of the organs involved. Skin biopsies taken did not show

any abnormalities otber than the characteristic inpcresse in kerotins. They
CCV:F}D NTIAL
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: _'ha're not as yet uce.rtained whcther ezposure is through f‘unes or is sys-_ .

temice. '.!hey are rea.aonsbly positive tha.t it is pot caused by d:x.rect con-

tact, as every case is bi-laterml.

Contrary to some of owr feelings, they put little stock in natural immunity
and experience no difference in sidn types. Dr. Holder seems to be par-
alleling the treatment work done by Dr. Blelberg, that of treating the

toms by‘ blackhead and cocedone removal and the administration of vite-

mins, particularly Vitamin A.

The entire Dow group are completely convinced that the chlorscnegen 2,3,6,L-
dichloro=dibenzo-p=dioxin. This is the compound suggested by Cy Perkins in
a report to Jack Borror on June 27, 1960. There is an unsymmetrical isomer -
1,3,7,8 = this bas some activity, but does pot approach that of the sym-
metrical. In their studies, they looked for the dibenzepe-furan, & known
acnegen in papthalene production. They did not find this compound, but hed
not eliminated its possibility. Tke dicxin solubility is less than 10 pra
in ethanol and about 40C ppm in benzene. Benzene was used to extract

wipe samples in the Plant and as a carrier for thelir rabbit tests. One
interestinz note - the significantly short time of contact necessary that
will osuse chlorscne. In one case, they washed off with dioxin 15 minutes

after spplication. The rabbit's ear became affected in spite of continous

' «-‘

mhnpuﬁm-mr,@tohhmrs.
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+ Sadek ‘showed slides of cell structure which is in the skin of rabbit
ears, with mild and severe cases of chloracae. Most of his predentation was
beyond my comprehension. The rabbit sustained liver damsge in‘almost all
cases. This damage (necrosis?) occurred very close to the bile duct. Dr.

Sedek stated that in cattle, hyper-kertosis correlated very closely with
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Vitamin a 'dei"iciexic . The bund-up ot Vitmin A 1n the blood stresn’ is a
' <low process. amount of vork done by the Bio-Chemical Section
vas thm‘oﬁghmd extensive. Tests of & small dose of 20 ppm showed no re-
sponse. ho'p;‘n developed a slight folliculitis in 11 days. A single dose
of 100 ppm caused a severe reaction in 8 days. Dow uses a word scale of
§ terms, varying from "No ‘Response" t0 “Very Severe', so that interpreta=-
tion of results is confusing. On a multiple application of 1 PPm, & mod=-

erate response was detected after ¢ applications, and a severe response
after 1l applications. 25 applications each of 10, 20 and 100 ppb showed

no effect.

As part of their program, they tested samples from all competitors and were
kind enough to send the results of their findings personally to me at the
Plant. Three of our T-acid samples produced in September of 1961 showed
slight response after 13 days on the rabbits, and 2 of the samples showed

5 and 16 ppm analytically. Of two samples of trichlorophenate, one showed
a slight to moderate response in }h deys, vhile the other skowed no re-
sponse in 26 days. Neither of these samples were anslyzed by chromatograpt.

At this tizme, the origin of the phenate samples bhas not veen determined.

White rats are not used for this type of skin test because they do not re=-

spond mopu'ly (t), do not develope chlaracne (7).
by .5‘...‘

Ve K.Bnﬂa,z:'mtedthstphemtes as bigh as 20 ppm were found and T-acid as
high as /#y:.". This latter figure does not agree with the a.na.lytical re-
sults of 16 sent to me. when Dow wvas experiencing tbeir problems in the
Plagt, they detected 20 ppm in their phepste. K. Silverstein spoke of
cleaning up their plant area, tools, etc., with various sclvents. although
benzene and acetone were good solvents for the materlal, they were imprac-

tical for plant use. EHe further stated that 1,l,l-richloro~ethane worked
CONFIDENTIAS]

CONFIDENTIAL MAXUS043711

o 253655



. “From his presentation, I aathered that d.eteetion vas -t:he prinary problem

- and tba.t rtept to elimimte its carry-over into the ﬁ.na.l product vas

- e -

well ﬂthin‘thc capabilities of all people :anolved.. A soall sa.mple of

the di.ou:i.n was given to each company attending the meeting.
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" MEETTNG EELD OF WEDNESDAY Momrmc, .mcn 2!+ 1%5 .
AT DOH'S Bro-cmam RESEARCE momroam, rmmm,_rﬂcmmn

Other visitoms to the meeting included Mr. Dod.ds, who a.ccocxpanied Dr.
Fravley ﬁ.ﬂ‘.&nnles Powder. Dr. Kelly from Monsanto did not attend,
but had visited with Dow the previous week. The Dow people at the meet-
ing were as follows: V. K. Rowe, Assistant Director - Bio=~Chemical Re--
search lab; Dr. Eclder, M.D., Physician responsible for tre.atment of
patients; Dr. Sadek, Pathologist; K. Silverstein, Chemist; J. Peterson,
Chemical Engineer handling statistics, and Foward (?), Chemist responsi-

ble for the development of the gas chromatograph method of analysis.

Dr. holder opened the meeting with colored slides o Dow patients being
treated as a result of exposure in 1963. The pictures showed & typical
blackbead formation around the eyes and forehead. The eruptions pictured

were mich more intense than anything I personally have seen at cur Plapt.

V. K. Rowe had said they had 5 to 10 cases, but this statement was quicily
corrected by Dr. Holder, to 7O to75 cases. During & question and answer
period, Dr. Holder described the presence of comedones and carbuncles across
the s:oulder blades, back and buttocks areas. Up umtil tbis point, I won-
dered if there were two separate types of chloracne we were discussing. Ze
claims that 2-1/2 years out of the contact ares is sufficient to clear a
petient qt quptou This does pot seem possible, since 2-1/2 yeers have

not elapui...,l. elaims to bave noted fatigue as a symptom also.
zn?'

Five of the?r more severe cases were submitted to extensive testing, which
included open (7) liver biopsy; porphyrins; standard metabolic tests; kidney,
tayroid, lung and heart fumctions. In all cases, all of these tests showed
normel Mctioﬁng of the organs involved. Skin biopsies taken did not show

any abnormalities otber than the characteristic increase in kerotins. They

' CONFIDENTIAL

i
©253€373

CONFIDENTIAL * MAXUS043713



F A
e g

E ha.ve not as 3et uce.rta.ined whether eIpO‘sure is tnroush mmes or :I.s sys-_ ”

temice. m: ace rea.sonab].y positive that it is not caused by direct con=-

tact, as every case is bi-lateral.

Contrary to some of our feelings, they put little stock in natural immunity
and experience no difference in siin types. Dr. Holder seexs to be par=-
alleling the treatment work done by Dr. Bleiberg, that of treating the
syoptoms by blackhead and comedone removal and the administration of vita=-

mins, particularly Vitamin A.

The entire Dow group are completely convinced that the chloracnegen 2, 3,6,6~
dichloro=-dibenzo-p-dioxin. This is the compound suggested by Cy Perkins in
a report to Jack Borror on June 27, 1960. There 1s an unsymetrical isomer -
1,3,7,8 = this bas some activity, but does not approach that of the sym-
petrical. In their studies, they looked for the dibenzene-furan, & known
acpegen in papthalene production. They @1 not find this compound, but had
pot eliminated its possibility. The dioxin solubility is less than 10 prm
in ethanol and about 400 ppm in benzene. Benzene was used to extract
wipe samples in the Flant and as a carrier for their rabbit tests. Ore
interesting pote - tbe significantly short time of contact necessary that
will cause chloracne. In one case, they vashed off with dioxin 15 ninutes
:pplic&tion. The rabbit's ear became affected in spite of continous

> 1
vashings: every cnn-hnl.t,uptohhcm:rs.

# "Z‘

Dr. Sadek ahowed slides of cell structure which is in the ekin of rabbit
ears, with mild and severe cases of chloracpe. Most of his presentation was
beypnd. my comprehension. The rabbit sustained liver damage in'almost all
cases. This damage (necrosis?) occuxred very close to the bile duet. Dr.

Sadek stated tbat in cattle, hyper-kertosis correlated very closely with
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Vitemin A deficiency, The bund-up of Vitamin A n the blood strea.m 13 8
lla:‘ process. amount of vork done by the Bio=Chemical Section
vas thm'u;:shmd extensive, Tests of & smell dose of 20 ppn showed po ree
sponse. 30 ppm developed a slight folliculitis im 11 days. A single dose
of 100 ppm caused a severe reaction in 8 days. Dow uses a word scale of
& terms, varying from “No lResponse" to “Very Severe’, so that interpreta-
tion of results is confusing. On a multiple application of 1 ppm, &8 mod=-
erate response was detected after G applications, and a severe response
after 11 applications. 25 applications each of 10, 20 and 100 ppb showed

no effect.

As part of their program, they tested samples from all competitors and were
kind encugh to send tbe results of their findings personally to me at the
Plant. Three of our T-acid samples produced in September of 1961 showed
slight response after 13 days on the rabbits, and 2 of the samples showed

5 and 16 ppm analytically. Of two samples of trichlorophenate, one showed
a slight to moderate response in ELIL days, while the other showed no re-
sponse in 26 days. Neither of these samples were apalyzed by chromatogravh.

At this time, the origin of the phenmate samples has not been determined.

White rats are not used for this type of skin test because they do not re-

spand properly (1); do not develope chlaoracne (?).
'-'tiﬁ"?ga-i‘-% -
-

v.x.nuﬁ?‘iitedmtphemteauughueomvm found and T-acid as

tﬂd‘:

highulam. Mhtterﬁguredoesnotagmeviththemlﬂicalm—
sults of 16 sent to me. when Dow was experiencing their probdlems in the
Plant, they detected 20 ppm in their phenste. K. Silverstein spoke of
cleaning up their plant area, toals, etc., with various solveants. although
benzepne and acetone were good solvents for the material, they were imprac-

tical for plant use. He further stated that 1,1,l-&richloro-ethans worked
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"".%Frﬂﬂ hi' presentatian, I sathered that detection.uus the prinary'problen

- and thlt ltept to eliminate its carry-over 1nxo the final product vas

Rl o

well vithin:thn capabilities of all people 1nvolved. A small sample ot

the diazin"as given t0 each coupany aitending the meeting.
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