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JUDGE FINCH: We will resume the hearing,

Mr. McConnell.

MR. McCONNELL: Good afternoon, Your Honor.

Our next witness is Mr. V. K. Rowe, Mr. Rowe
is the former director of Toxicological Affairs and Health
and Environmental Research at Dow. He retired from Dow
in 1979, but he is still active as a consultant.

Mr. Rowe was a charter member of the Society
of Toxicology, and is a past president of the Society.
He has, in addition, served on advisory committees for
EPA, for OSHA and with the National Cancer Institute.

Mr. Rowe.

Whereupon,

V. K. ROWE

-
- -

was called as a witness and, having first been duly sworn,
was examined and tes;ified as follows:

JUDGE FINCH: Are there any additions or
corrections to your statement?

THE WITNESS: Yes, I have one minor one, in
the educaticnal section there, my Master's Degree was
avwarcéded in 1938, instead of '37.

JUDGE FINCH: Well, we want to make that change
then, where does it appear?

THE WITNESS: 1It's in my CV.

JUDGE FINCH: Oh, in the CV,
NEAL R GROSS
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5 1 Q And would he be one of the people that may have
2 ||informed you that the careful medical surveillance was

3 ||being conducted?

4 A T suspect that that is the case, but I cannot

5 ||be certain.

6 Q Do you remember what he told you, or what you

7 ||were told by people in the meetings?

8 A Simply that these people were being followed on
9 ||la periodic basis.

10 Q You were not informed as to the tests that were
11 ||actually being conducted on these workers, were you?

12 A I can't testify to that on a personal basis, no.
13 Q Let's turn to the next section of your witness

14 statement. On page 5, which is entitled "Research Sub-

15 ||sequent to the 1964 Chloracne Outbreak". .
16 A (Perusing documents.) Yes.
17 Q This section of your testimony discusses
A . [her {
18 |lexperiments conducted by a Dr. 3 Kligman, which were

19 {{initiated and funded by Dow Chemical Company, is that

20 correct?

21 A That's right,

22 Q In these experiments varying doses of 2,3,7,8-
23 ||TCDD were dermally aponlied to the forehead and back of

24 human subjects incarcerated at a prison at Holmesburg,

25 ||Pennsylvania, is that correct?

NEAI D ronMnccg
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6 1 A The test procedures were as you describe,
ot 2 ||lwhether incarcerated is a proper word, I don't know, I
3 ||presume it is.
~7 4 Q _ They were prisoners, is that correct?
5 A That's my understanding.
6 0 You state, at the beginning of the bottom of
7 ||page 5 that you contacted Dr. Albert Kligman and then at
B 8 ||the top of page 6 you state, "Dr. Kligman agreed to test
9 |lthe chloracnegenic potential, TCDD in humans, under hi§
10 |lexisting program”, is that correct?
11 A Yes.
12 Q Would it be fair to say that you were the Dow
- 13 [lrepresentative who initiated contact with Dr. Kligman,
14 |fand requested that he conduct experiments in which human
15 |subjects would be dermally exposed to Tcdﬂf
16 A Yes.
17 h 0 Now, Dr. Kligman conducted two separate sets
5 18 | of tests in wﬁich he applied TCDD to the skin of these
4 19 [lhuman subjects, is that correct?
20 A You are talking about two different tests?
21 Q Two different sets of experiments.
L' 22 A Well, there was one experiment to start with and
23 |lthen there was a subseguent experiment.that he conducted,
;; 24 yes,

25 Q Did you not design the protocol for the first

Il ~ ~een e
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set of tests conducted by Dr. Kligman in which the re-
searchers applied a range of doses of TCDD to the backs
and the foreheads of 60 human subjects?

A | Yes.

Q Was there a different protocol for the second
series of tests which Dr. Kligman conducted?

A Well, not to my knowledge, tﬁat was his protocol
I did not know that this second experiment was to be done

the way it was done.

Q On page 8 -- let's turn to page 8.
A (Perusing documents.) Yes.
Q In the second full paragraph on that page, near

the bottom of that page, at the bottom of that paragraph,

you state, "RBccordingly, I indicated to Dr. Kligman that

Dow would fund a continuation of his studies” and then you

go on to say, "In January of 1968, I was surprised to

receive a letter from Dr. Kligman reporting new results”.

Couldé you explain to us what vou mean by
"surprised"?

2 Yes. As much of the first protocol had yielded

absolutely negative results, we did agree, at his request,
to fund a continuation, but I assumed it would be following
the same progression that I had outlined in the first

instance. Unfortunately, that was never confirmed in

writing, And the next I heard from it was thzt the results
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that he reported to me.

Now, each of these steps takes a considerable
period of time. 1If you will look at the protocol, because
1 was very concerned that we approach this very cautiously.
And raise the dosage in increments so as not to exceed a-
level which would produce a threshold response.

The reason for that was that in our studies on
animals we had determined that concentrations of chloracne-
gens which produced an effect in humans, essentially always
produced an effect in the animals.

And if the animal work was not positive, we
never had a material that cause injury in humans.

Now, so what we wanted to do and what we felt
we should do was to attempt to determine the relationship
between the sensitivity of the rabbit's e&rtt; that in _

QUiﬂﬁVﬁﬂ'ﬁ
humans. After we had identified the material had guantftive
-- it measured quantitatively, we determined that a certain
dosage level was the minimum required to produce an effect
cn the rabbit's ears.

But our evidence from practical experience had
indicated that the human was much more resistant, but we
didn't know how much more resistant. And we were very
concerned about what the margins of saféty would be.

So, therefore, the purpose of this study was to

incrementally increase the dosage, so that we would be able
NFAL R GROSS
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to find out what that figure was.

Q You indicated to Dr. Kligman that Dow would
continue its funding of the studies, 1is that correct?

A = That's right.

Q And vyet you assumed -- you said that yocu assumed
that he would continue to follow the protocol that you had
given him, is that correct?

A Yes,

Q Between the time you received the results of
Dr. Kligman's first series of tests, in May and June of
1966; and the time that you received his letter in which
he stated he had conducted a second set of tests, did you
have no contact with Dr. Kligman concerning this second
series of tests?

A I had none. . =

Q You mean you had said that Dow would continue to
fund this study, and yet you did not bother to even con-
tact Dr. Kligman to see what he was doing.

MR. McCONNELL: Your Honor, I think that questic
may be a little argumentative.

JUDGE FINCH: I éhink it is, too. He said he
did not.

You can answer the question 'did you have any
contact between the time you got the results?

THE WITNESS: If I did, I have no knowledge of

n

NEAL R. GROSS
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1 ||it, I don't believe I did,

2 BEY MR, GORDON:

3 Q Does Dow normally fund studies and then not pay
4 attentioé to what is peing done with the monev it grants?
5 A Well, it depends on what the situation is, this
6 |llwas a contract with the university and with a professional
7 ||dermatologist who had conducted the firét series of protocols,
8 ||lhe knew what my philosophy, with respect to testing was.
9 |[And it takes so much timeg between tests; that if you |
10 ||[proceed according to the protocol, that I had designed,

11 phat I didn't feel it was necessary, and I didn't ask him

12 |labout it.

-

13 As I said, it was a total surprise when the
/

14 |[report came as 3t did.

15 Q Well, you say that Dow and yourself were con-

16 |lcerned with the margins of safety,what was the highest

17 dose level given -- applied to the skins of the prisoners
18 ||in the first set of tests?

19 I believe vou can find the answer to that on
20 |lpage 8, in Table 1.

21 A Yes, that's right, the total dose that was given

22 |lwas 16 microgram/kg -- per person,

23 Q What was the total dose given in the second set -
24 -- second series of tests that Dr. Kligman had conducted,

25 in which Dow funded?

DECE R} -~ ~A~e
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A 7500 micrograms,
Q So, Dr. Kligman went from 16 micrograms to

7500 micrograms, is that correct?

A . That's what he says he did.
Q So, he increased the dosage somewhere in the
neighborhood of 5,000 orders of magnitude?
A No, it would be closer to 40 ‘to 50, 45 perhaps,
something like that, wouldn't it?
Excuse me, I will make a calculation.
JUDGE FINCH: That's all right, wait until you
get another guestion, unless you want him to.

BY MR. GORDON:

0 Would you work that out for us, please?
A Yes. You are closer to right, it's about 470.

MR. McCCONNELL: Your Honor, if we might have a
clarification on the question, was that phrased in terms
of the magnification of the dose, or the order of magnituds

of difference?

MR. GORDON: Magnification, I'm sorry, I used

the wrong terminology.

THE WITNESS: It's the difference between 16

and 7500, and if you divide 7500 by 16, you come out close

to 470.
—s————//
BY MR, GORDON:

Q Well, when you wrote the protocol for the first

NEAL R. GROSS
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series of tests, you increased the dosage for each group

at what you would term a conservative amount, is that

correct?
A That's right.
Q Would you call the increase that Dr, Kligman

conducted in the second of tests a conservative increase?

A No, sir, I wouldn't,

Q Did you -- had Dow evef funded studies by Dr.
Kligman previous to the ones that are discussed in your
testimony?

A I can't answer that, I don't remember doing any’
of it myself, but Dow Chemical Company 1is a very larce
corporation and it could have been done bv the medical

department, or somebody, and I might not have known aboﬁt

it. Not to my knowledge.
Q So, to your knowledge, Dow had no prior experien
with overseeing Dr, Kligman's studies, is that correct?
A I believe that 1s correct.
Q So, upon what basis did you détermine that it
was not important to oversee the second series of tests
which he was going to conduct?

A I guess only that he was a professor of derma-

tology at the University of Pennsylvania, and we had

reasonable confidence that he would proceed in a manner

e e

consistent with our original protocol.

—
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Q Was Dow not interested at all in seeing those
results?

A We accepted the statements that he and his in-

ternist made.
Q Does Dow normally, when they contract - -out to
outside experimenters, do they normally not bother to

acquire the results of the test that the experimenter

performed?
A It generally depends on the -- and we, incident-
. »
ally contract out very little work -- but it depends on

what the purpose of that work is, where it 1is going and
what the ultimate end is to be. Monitoring of laboratorf
work by consulting labératorles, in the time when this was
done, was not done to the exten; that it mas‘ddne under
the present GLPs, where every data point has to be monitor-

ed.

In those days we usually took what we considered
T ——

to be competent people and expected them to conduct their {

studies in the normal course of their investigations., And

Dr, Kligman was a professor of dermatology, he is an M.D.,

p=

he did 1lots and lots of skin work in those days. 2nd these

are his results, we did not question his reporting.

Q “In the‘second Series of tests which is discussed
in Dr. Kligman's January 23rd letter, he reports that eight

of the 10 subjects developed chloracne, Did not Dow want
NEAL R. GROSS
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to see the clinical tests that were conducted on these
eight subjects who did develop chloracne?

A I guess we really didn't think that it was
necessary to see them.

Q Why dié you think it was not necessary toAsee
the results of these clinical tests which were conducted

on eight human subjects thch had developed chloracne?

A Well, in retrospect I will say it would have
been nice to have seen them. But in those days we took
their words that they had -- we had seen lots of chloracne,

it wasn't a new phenomenon to us.

Q So for these human beings you are saying in

reﬁrcspect, it would have been nice to see the results of

these clinical tests?

A I think so, from a curiousitv point of view,.
Q Just for curiousity's sake? You were not

interested in the health of these eight human beings?

A Well, of course we were -—-
it T
Q Then why did you not ask to see the clinical

results of the tests,

MR. McCONNELL: I don't believe Mr. Rowe had
finished his answer there, if I am wrong, I will apologize.
But it sounded to me like he was going to say something
more,

THE WITNESS: I was only going to say that
NEAL R. GROSS
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follow-up on the health status of these three individuals?

A I do not..

0] | Do yaucknow whether Dow or Dr. Kligman has ever
conducted a follow-up survey of the health status of the
human subjects expdsed'to TCDD in Dr. Kligman's tests?

A Not . to my knowledge, I do not know that he has,
no. I have no knowledge of that.

Q Do you know whether Dow has conducted such a

follow-up stuéy?

A Dow has not.
Q Dow has not?
A Right.

= MR. GORDON: Could I have just one moment, Your
Honor?

JUDGE FINCH: Sure.

MR. GORDON: I am going to provide the witness,

and Counsel with Exhibit No. 15, entitled, "Results of the

Two-Year Chronic Toxicity and Oncogenicity Study on 2,3,7,8

Tetrachlorodibenzo-p-dioxin, TCDD in Rats" by Kociba, et
al.

MR, McCONNELL: Did you say Exhibit 15 or
Exhibit 13?2 I believe this is Exhibit 13,

MR. GORDON: Oh, I meant to-say 13, yes.

BY MR. GORDON:

Q Are you familiar with this cdocument, Mr. Rowe?

NEAL R. GROSS
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A i am generally familiar with it, not in detail
because I am not a pathologist and I certainly don't in-
tend to get into pathology.

Q ' Let's look at the abstract on the first page,
in the seventh liné.from the top, does it not state that
"Ingestion of 0.1 &%/kg/day caused an increased incidence
of hepatocellular carcinomas and squamoﬁs cell carcinomas
of the lung, heart, palate, nasal turbinates, or toﬁgue,.
whereas a redhced incidence of the pituitary, uterus,
mammary glands, pancreas and adrenal gland was noted"?

A Yes.

Q After you becamé aware of the oncogenic effects
of “TCDD reported in the Kociba Study, did .you or Dow con-
sider whether the human subjects you had exposed to TCDD

had developed cancers in the years subseéuént éo the. con-
duct of the study?

A We have not followed up on that.

Q Did you consider whether the human subjects had
developed cancers from the study in 1966?

A I don't remember entering into any discussions

on that subject.

Q Well, you had entered into no discussions as
to whether these human subjects had developed cancer, but

had you considered that they might have developed cancer

on your own?
NEAL R. GROSS
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July 9, 1965

Aldert M. Kligman, M.D., Ph.D.
Department-of Dermatology e
Bospital of the University of ’:nn-ylvania

36th and Spruce Streats

Philadelphia 4, Pennsylvania

Dear Dr. Kligman:

I am sending you under separate cover 2 3mall amount of
2,3,7,8-tetracnlorodibenzo-p-d.cx cin.  This 4s the material
which 15 a potent acnegen anc i¢ lhlgaly %oxiz. 1 have
checkad back on our figures and fisd that the single dose
oral LD, for rabbiis is in Th2 ncighborhoud 2 100 micro-
graa~/k ngr , and we had 2ne aninzl die which had received
a single dose of 1€ microgrums/kilobram. It is safe vo s=ay,
howe\;‘, that doses of 0.5 v 1.9 mg/kg are always fatal,
althougn cdeaths may bte delayed ror 19 to z0 days post treat-
ment. The typical clinical pisLure 1s severe liver and
xidney injury .

In regard to the skin response on rabbits, vwe have attempted
o asumel tare’ this by spplying ©.1 &l cf tass selutlhon to one
%O two square inzhes of the surflzce of the inner face of the
rabblt ear. Ve find that when Zh2 total do:ec does not ex-
ceed zbcut 0.2 of a microgran =i ~he dcnegen, ns {ollicular
prominence Or epizthellial hyperpizlia develodsi. When the
rotal dose” L3 apout C.5 of 2-wicroxiaxn on thisd area, thz
respor.se is marginal; 1 to @ a;crcSrams clmosL alvays pro-
duces a response, and 4 to B umlcrowrams usually produce a
fevere response. e have nct a2 y»t been able to guantitate
the dose requlred %o cause 5C< rmortullty from ckin exposure,
but we are sure it 1s well ubove the total dossges noted abdbove.

In view of this informativn, 1L ¢é224% not 3eem probable that
the dosages shown !n the acsompanying suggested protocol for
the Liuman work would be llkely o :3anztltute any serious
systemic hazard because the dose 9n a por ikllogram basis
would be far belouw Lhat winich produces any significant effect
gysterically in the rebbit. I nignt add that the rabbit li
far mcre censitive thun the ratl o thid tynz of compound.
Mevertheless, the serioucnesc of tThe cvOoniequences that might
develop [rom testinz WIth this type Ol compound require that

vie approach the matter In a highly conservative pannet. It

o
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/M. Kliguan, M.D. vase July 9, 1965

is with this thought in mind that I have developed the

attached protocol. The number of persons per experiment

{s your decision; I would Sugzest two as a starter. When

applications are repezted, I would likes to have them made

on consecutive days, i1f it is convenient to do so. Although

the time required to conduct these experiments will require

several months, I believe it is the safe way to proceed,
using a few people at a tiwe with careful observations on

each. The observations are O be made at your discretion,
L}ut I would urge routine SGOT's and alkalipe phosphatases

as 2 minisum,

There is enother item upon wnlich comment should be made. I
have indicated in th2 suggested protoccl that 2 two week oOb-
servation period should be used pridor to startving the next
series of axperimentc. This 1t becausze our experience with
both 2nimals and man irndicates that there 1s an induction
pericd. "'In a lew instanc=z, we pelleve an eruption in the
Runan has developed four .t 2ixX weeks post expasure. Also,
we have had a few zerious f'luire-up3 which nave devalcped
within 8 matter of day-, puat exposure. 1 have compromised
on a two-week observatl nexclog,  but.of coursa tany treated
irdividual should be hd: haﬁ {or a2t lzast t40 months post
test.

You asked abou: materials in which this test cubstance 1is
soluble. 1 have indlcaied it is quite s9luble in ¢chlero-
rform and tenzZene and élightly £23iuble in alsovb2l. 1 be~
lieve thas a solution ln 5C/50 alechol and cixlorsform would
Ye quite appropriace for your workk. In vregizg L0 covering
the exposed area, I would Sugzast that when the treated area
has driec that 1t te uovered ilgnutly with & gzuze sicgply to
xeep the material from belng brusitgd zway or having a person
contamirnate his hands or cletning inadvertently. s

I hopz2 1 have answered your quecstions, but if you have any
others, please do not hesitate tL COntict me.

Sincerely yours,

V. K. Rowe 23 Medlisgl o Denarirent
Blochemwf{cal Research Laboratory Gordon, Holcer, Kramer
1701 Building J. =. Peterson

L. Sillverstein
VKR/Jd Y. K. Hoyle

V. K. Rowe (2)—
Attach. ’ T™6.¢5-€66551-7
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January 23, 19¢3

M-, V., X. Rowe
Biochemical Research Laboratory
1503 Building

The Dow Chemmical C

mpany
Midland, Michigan ¢ 0

)
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This note is a follow-up to my report o

you will recall that 6 groups of heaithy adult

increasing daoses of tetrachloredibenzo-p-dioxin, We foll

protocol laid cown by you. Unigriunately, not a2 sin

acne ndr was itharss any evidance of toMICity.
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L. €. Chazxarlaln

Director of Independant ILadboratori:zs
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REQUEST FOR AUVTHORIZATION FOR%10,CCC ] RISANRLE €3 »
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ttachad 13 a copy of a letter Disesker 2%, 12 L
dressad to 2 nuzber ©f persons who at that 3ilue I tasumst /)
lwould b2 interssted Iin the sudject., ALtachad %0 $his l#::#?//
| 18 an.outliya of a proposad s5%udy, an 23timats of b3 ¢33 [/
|| of such a etudy, and a2 copy of & Jetvar -on oo, alisayn
j! wnich r2liovga tha Compeny of aay 11aBility whalsh =az 22 L4
J currsd oy Lr. Xlizzan's axperizental worz azl which 43 ose
Cepoasis 35 TAF A8 Mr., 0'Connor of ¢ \ Laml) Dopartiolns

18 ccncarm2d,

Tnis prozras has been discussad with 2all of 2h2 adroi3a2d o7
ny lettar of Lucesber 24th, and alszo 3ith 1T, Duschaariuia:y
K. Georzen ard Dr. Trapp. All have 23r3yzd La.% %ald msald
D2 a da23i{radla project to supporst.

In view of tha f3et that this wosk 18 of diyrst Lnltaryst 49
tna chlasz=cpa proedlza and bagcause 18 13 r32arzeh &3 poatuz
and tha regults ar2 expectaed te o2 uszlul 4n othar 2ppliica-
tions, I sugzestad that tha cost be aplit svinly Sotezan our
laboratory and Xz, tchanrautherfs production wnis,

I should 1ixs to nave the approval of <ach of ;Tu -5 Yhat
¢an g2t the progras undar way, If 7ou have any quiatliopd
would = glad to discuzs thea with you,

i

V. K. Rowea ce: 2., d. Mazma
Biochealzal Ras:arch Ladboratory g, &, o7l
1701 :':'Uildf\n; q. 2, c&l;T) Ae s
HE §-2376 J. . O'Cormox

Authorization Zook
VZ"JJd V. X. NCti2 (2) —
Correspondance
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ALBERT M. KLIGMAN. M. D.. Pw. D.
MOPPITAL OF Twil UNIYIRE "y V7 PIMMSTLVYANIA
38T ANO $*"UCC 3°RITTS
PHILADEL®PHIA 4 PA
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~-PARTMINT CF TIRMATILIGY
XrTE~aicem ]|

N . \‘.K. Rowe A\‘.’a_vch 2' 1965
Bivchemical Research Laborstory
BT OUNE L1 L in 2

The Dow Chemical Company RECEIVED

Miciandg, Miiuivan & X
i | MAP 5 18£S

Bicchem, Res. Lad.

-~

7 This letter will indicate that The Dow Chemical

/ Corioany is released from liability in cas adverse eflects

/ geive tooisptin Burmaasvalunteers in thelcourse olicarianlstudias
- :
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