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xperiments with Pluronium,

Uranium, and Polonium

TN August 1944, at the secrer Los Alamos
Laboratory in New Mexico, a rwenty-three-
year-old chemist was trying to learn whar he
could abour the properties of a radioactive meral,
One year later, the new “product”—one of sev-
eral code words for this thres-vear-old element
with a classified name—would power the bomb
dropped on Nagasaki. That day the young scien-
tist, Don Mastick, was working with the entire
Los Alamos supply of the material, 10 milii-
grams. it was sealed in a glass vial several inches
long and about a quarter inch in diamezer. Un-
known to Masrick, 2 chemical reaction was caus-
ing pressure o build up inside the vial. Suddenly
it burst, firing an acidic solution against the wall
from where it splartered into Mastick's face,
some of it entering his mouth.!

Realizing the importance to the war effort
of the plutonium he had just ingested, Mastick
hurried directly to the office of Louis Hempel-
mann, the health director ar Los Alamos. Hem-
pelmann pumped Mastick’s stomach and in-
structed the young scientist to retrieve the
pturonium from the expelied contents. Hem-
pelmann expressed a concern related to worker
safety: there was no way available to determine
how much plutonium remained in Masticl’s
body. He immediarely pressed the lab’s direc-
tot, J. Roberr Oppenheimer, for authorization
to conducr studies to develop ways of derecring

plutonium in the lungs, and in urine and feces,
and of estimating the level of plutonium in the
body from the 2mount found in excreta.”

Looming over Mastick's accident was the
well-known tragedy of the radium dial workers
more than a decade earlier. Like Mastick, thev
had ingested radioactive marerial through
mouths, as they licked the brushes they used
to apply radium paint to watch dials. As time
passed, many suffered from a gruesome bone
disease localized in the jaw, and some bone can-
cers developed. Could plutenium cause a simi-
lar tragedy? If so, how much plutonium needed
70 be ingested before harmiul effects mighr arise?
How could cne tell how much plutonium a per-
son had already ingested? The answers to these
questions were crucial, not only in the case of
accidents such as Mastick’s, bur also, in the long
run, to establish occupational health standards
for the hundreds of workers who would soon be
mass-producing plutonium for aromic bombs.
Several pounds of radium, handled without rec-
ognition of the dangers, had led to dozens of
deaths; what might pluronium cause?

A starting point was to examine the available
darta on radium poisoning, compare the charac-
teristics of the radiation emitted by radium and
plutonium, and try 1o extrapofate from radium
to plutonium. However, plutonium had already
revealed unexpected physical properries, which
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were posing problems for the bomb designers.
Could plutonium also have unexpected bio-
chemical properties? Extrapolation from radium
was a good starting point, but could never be as
reliable as dara on plutonium igself.
Qppenheimer agreed that this research was
critical. In an August 16, 1944, memorandum
to Hempelmann, Oppenheimer authorized
separate programs (o develop methods to detect
plutonium in the excreta and in the lung. With
respect to biological studies, which Oppen-

heimer speculated might involve human experi- .

mentation, he wrote: “1 feel thac it is desirable.
if these can in any way be handled elsewhere not
to undertake them here.”® The reason Oppen-
heimer did not want these experiments con-
ducred at Los Alamos remains obscure. Nine
days later, Hempelmann met with Colonel
Stafford L. Warren, medical director of the
Manhattan Project, and others. They agreed to
conducr a research program using both animal
and human subjects.

Mastick, who reported no ill effects from the
accident when Advisory Commictee staff inter-
viewed him in 1995,% was not the first alert to
the potential hazards of plutonium. Human
experiments to study the merabolism and reten-
tion of plutonium in the body had been contem-
plated from che earliest days of the Manhatran
Project. On January 5, 1944, Glenn Seaborg,
who in 1941 was the first to recognize that plu-
tonium had been created in the cyclotron at the
University of California at Berkeley, wrote to

- Dr. Robert Stone, health direcror of the Metal-

lurgical Laboratory in Chicago (a Manhattan
Project contractor) and a centrai figure in efforts
to understand the health effects of plutonium:

It has occurred to me thar the physiological hazards
of working wich plutonium and its compounds may
be very great. Due to its alpha radiation and long life

it may be that the permanent location in the body of
even very small amounts, say one milligram or less,
may be very harmful. The ingestion of such extraor-
dinarily small amounts as some few tens of micro-
grams mighc be unpleasant, if it locates itself in a
permanent position.®

Seaborg urged thar a safety program be set up.
In addition, “I would like to suggest that a pro-
gram to trace the course of plutonium in the
body be initiated as soon as possible. [n my opin-
ion such a program should have the very high-
est priority.”” Stone reassured Seaborg thart hu-
man tracer studies “have long since been
planned. . . . although never mentioned in offi-
cial deseriptions of the program.”® The work
began at Berkeley with studies on rats conducred
by Dr. Joseph Hamilton.?

Even as these studies on the biological effects
of plutonium were beginning, the amount of
plutonium being produced was dramatically
increasing. Most of the efforr ar Oak Ridge was
devoted to the separation of isctopes of uranium.
However, the X-10 plant at Ozk Ridge was a
larger version of the very small plutonium-pro-
ducing reacror developed at the University of
Chicago. The X-10 plant began operating on
November 4, 1943, and by the summer of 1944
was sending small amounts of plutonium to Los
Alamos.!% By December 1944 large-scale pro-
duction of plutonium began at the Hanford,
Washingron, reactor complex.!!

By late 1944, in the wake of the Mastick ac-
cident, the need to devise a means of estimating
the amount of plutonium in the body became
acute. It seemed that the only way to estimate
how much pluronium remained in a worker’s
body would be to measure over time the zmount
excreted after a known dose and, from this, es-
timate the relationship berween the amount ex-
creted and the amount retained in the body.!?

MAXIMUM PERMISSIBLE BODY BURDEN {(MPBB) FOR PLUTONIUM

The plutonium injections were part of a
larger research project intended to provide
data for an cccupational safety program
riddled with uncertainty. Not only was there

a need for ways 1o monitcr the exposure
of personnel—the driving force behind the
plutonium injections—but the maximum per-
missible body burden {MPBB) for plutonium.




the maximum ameount of plutonium that
would be permitted in the bodies of work-
ers, was still under debate.

The concept of "maximum permissibie
body burden” had begun to develop before
the war in light of the known hazards of
radium. Just prior tc the war, primarily at
the request-of the Navy., a committee of
experts was formed te establish occupational
health standards for the factories procuc-
ing dials Hluminated by radium paint. After

" examining the data on radium dial paint-

ers, this committee agreed that 0.1 micro-
gram.fixed in the body should be the "tol-
arance level” for radium: an amount that,
in the werds of the committee chairman,
Robley Evans, would be “at such a level that
we would feel comforiable if our own wifs
or daughiar were the subject.”® After the
war the term maximum permissible body
burdenwas acopted and defined mors pra-
cisely as the amount of a radioisotope that,
when continuously prasentinside the body.
would produce a dose equivaient to ths
atlowable cccupational exposure {the maxi-
mum permissible dose). For radioisotopes
that, like radium, primarily reside in bone,
biclogical data and mathematical modais
were used to determine how much of an-
other boné sesker would produce the sams
dose as the original C. 1 -microgram radium
standard,

Between 1943 and the spring of 1945,
based on the body burden for radium ang
preliminary resuits of animal axperiments.
a tentative MPBEB for plutonium of 5 micro-
grams was adopied by the Manhattan Dis-
trict® This level was derived by direct com-
parison of the relative energies of plutonium
and radium.

By the spring of 1945 differencas be-
Tween the depasition of radium and pluto-
nium in the body were becoming clearer.

_—
a. Robley Evans. “Inception of Standards for Internal
Emitters, Radon and Radium,” Heaith Physicsd i (Sep-
iember 1981); 437-448.

D. W.H. Langham &1 al. "The Los Alamos Scientific
Laboratory's Experience with Plutonivm in Man
Health Physics 8 (1962): 753.

Experiments with Pluronium, Uranium, and Polonium 147

Animal data indicated that plutonium de-
posited In what was called at the time the
“organic matrix” of the bone—the part of
the bone most associatad with bone growth.
This was different from radium, which
seemed to deposit instead in the mineral-
1zed bone. Wright Langham wrote to Hymer
Friedell supporting the choice of 1 micro-
gram as an operating limit in lieu of a more
formal policy. Langham wrote that with the
adeption of this lower limit "the medico-legal
aspect will have been 1aken care of and of
still greater importancs. we will have taken
a relatively small chance of poisoning scme-
one in case the material nroves 1o be more
toxic than one would normaily expect.” This
tlevel was adeopted and heid until tha Tri-
partite Permissible Dose Confarence at Chaik
River, Canada. in Sepiember 1948,

At this conference. representatives from
the United States. United Kingdom, and
Canada agreed on {olerancs dosas for many
racdicactive isotopes. including a maximum
body burden of 0.1 microgram for pluto-
nium. This reduced by a factor of 10 the
value under which Los Alamos production
had besn operating. This reduction was
based on the rasults of acuis toxicological
sxperiments with animals, which indicatad
that plutonium was as much as fiftesn times
more toxic than radium.

On January 20, 1850, Wright Langham
wrote 10 Shields Warren, then the director
of the AEC’s Division of Biology and Medi-
cine. alerting him to the orobiems caused
by the Chalk River Conierence’s new "ex-
tremely conservative iolerances [which] may
have g drastic effect on the afficiency and
productivity of the Los Alamos Laboratory.
Their official adoption will undoubtedly force
major alteration in both present and future
taboratory faciiities and may add millions of
doliars 1o the cost of construction of the
permanent building program now in the

c. Wright Langham, Los Alamos Scienufic Laboratory
Health Division, to Hymer Friedeil, 21 May 1945
("Since the.Chicago Meeting, | am somewhat losi as
io what our program should be mn the feture . ..
(ACHBE No. DOE-113094-B-7}, 1.
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planning phases.”d Langham continued with
reasons for regarding the Chalk River value
of 0.1 micrograms of plutonium as “unnec-
essarily low.” He citec, among other things.
differences between acute and chronic tox-
icity and new analysis of data from the
radium watch dial painters.

On January 24, 1950, Shields Warren,
Austin Brues of Argonne Naticnal Labora-
tory, Aobley Evans, Karl Morgan, and Wright
Langham met in Washington. Langham
wrote later: "As a result of this meeting, Dr.
Shields Warren of the Division of Biology

- and Medicine authorized 0.5 ug (0.033 uc) -

of Pu?®® as the AEC's official cperating
maximurn permissibie body burden.™ There
were No minutes or transcripts taken of this

mesting. The calculation of this level wag
again based on the body burden for radium,
this time modified by the 1/15 toxicity
factor (since experiments had indicated that
plutenium was up to fifteen times more toxic
than radium), by the relative retention of
plutonium and radium in rodents. and by the
energy ratios modified by radon retention.

Thus far, the entire debate had occurred
behind the closed doors of the AEC. Con-
sideration of all the compiex issues applied
in setting a permissibie body burden had
been within a smail circle of scientists and
administrators. While the MPBB for pluto-
nium accepted at the January 1950 meet-
ing has held until today, its derivation has
changed over the years.

By March 1945, there was disturbing news
that urine samples from Los Alamos workers
were indicating, based on maodels developed
from animal experimentation, that some might
be approaching or had exceeded 2 body burden
of 1 microgram."? A March 25 meeting led
to Hempelmann’s recommendation thar the
Project “help make arrangements for a human
tracer experiment to determine the percentage
of plutonium excreted daily in the urine and
feces. It is suggested that a hospiral patient ar
either Rochester or Chicago be chosen for injec-
tion of from one to ten micrograms of material
and that the excreta be sent to the laborarory for
analysis.”* The overall program, as it was envi-
sioned by Dr. Hymer Friedell, deputy medical
director of the Manhattan Engineer Districr,

d. The letter went on to say that “operations of the
Los Alamos Laboratory would be curtailed or stopped
if such action were necessary to the reasonable and
sensible protection of the personnel. The seriousness
of this action. however, seems to be adequate rea-
son for requesting that official adoption of the toler-
ances by the AEC be postponed until they have been
carefully reviewed in order to make certain that the
values are not unnecessarily conservative.” Wright
Langham, Los Alamos Laboratory Health Civision, to
Shietds Warren, Directar of AEC Division of Biology
and Medicine. 20 January 18950 (“Radiation Toler-
ances Proposed by the Chalk River Permissible Dose
Conference of September 29-3C, 19487} (ACHRE
No. DQE-020795-D-6), 1.

Oppenheimer, and Hempelmann, consisted of
three parts: improvement of methods to protect
personnel from exposure to pluronium; devel-
opment of methods for diagnosing overexposure
of personnel; and study of methods of treatment
for overexposed personnel. On March 29,
Oppenheimer forwarded the recommendacion
to Stafford Warren, with his “personal endarse-
ment.” '3

The accident at Los Alamos was part of the
prelude to experiments conducred between 1945
and 1947 in which eighteen hospital patients
were injected with plutonium to determine how
excreta (urine and feces) could be used to esti-
mate the amount of plutonium that remained
in an exposed worker’s body. One patient was
injected at Oak Ridge Hospiral in Oak Ridge,
Tennessee; cleven were injected at the Univer-
sity of Rochester, three at the University of Chi-
cago, and three at the University of California.

The resules of these experiments contribured
to the development of a monitoring method
that, with small changes, is still used roday. The
experimental data were used to develop a model
relating body burden to short-term excretion
rate. Known as the “Langham model,” it was
based on short-term excretion data, long-term

e. W, H. Langham et al., “The Los Alamas Scientific
Labaratory’'s Experience with Plutonium in Man,”
Health Physics 8 (1962); 754.
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excretion data that were collecred in 1950 from
two injection subjects, and worker excretion
dara. This model has been used almost univer-
sally to monitor plutonium worlkers since 1950,
although it has been modified over the years as
longer-term and more extensive dara were accu-
mulated. While now, fifty years later, not every
question concerning the quality of the science
or the basis for estimating risk can be answered
with precision, there is general agreement among
radiation scientists that the experiments were
useful.

Although this would be the first time that
plutonium would be injected into human beings.
the piutonium experiments were nor viewed at
the time as being extremely risky, and for good
reason. Based on experience with other bone-
seeking radioisotopes such as radium, the inves-
tigarors had firm basis for believing, even in the
1940s, that the amount of marerial to be injected
was likely too small to produce anv immediate
side effects or reactions. No one was expecred
o feel ill or have any negative reaction 1o the
injection, and apparently no one did. Because
acure effects were not expecred, the plutonium
injections were viewsd as posing no short-rerm
risks to human subjects. There was concern,
however, about long-term risk. A draft report,
written by one of the primary investigators
within a few years of the injections, records thar
“acute toxic effects from the small dose of pu
[plutonium] administered were neither expected
nor observed.” The document also recognized
thar “with regard to ultimare effects, it is oo
early ro predict whar may occur.”*¢ Based Jargely
on the experience of the radium dial painters,
it was recognized thar exposure to pluronium
could result, perhaps ten or twenty years iarer,
in the development of cancer in a human sub-
ject. This was viewed as a significant risk but also
as a risk that could be minimized by the use of
small doses and whoily avoided if the subjects
were expected to die well before a cancer had a
chance to materialize.

Even if the plutonium injections had been
entirely risk free, an impossibility in human ex-
perimenration, they could still be morally prob-
lemaric. As we discussed in chapter 2, it was not
uncommorn in the 1940s for physicians to use
patients as subjects in experiments withour cheir

knowledge or consent. This occurred frequently
in research involving potential new therapies,
where there was at least a chance thar che parient-
subjects might benefit medically from being in
an experiment. Burt it zlso occurred even in
experiments—like the plutonium injections—
where there was never any expecration and no
chance thar the experiment might be of benefit
to the subjects.

The conduct of the plutonium experiments
raises a number of difficult echics and policy
questions: Who should have been the subjects
of an experiment designed to protect workers
vital to bomb production in wartime? What
should the subjects have been told abour the risks
of the secret substance with which they were
being injected? What should they have been rold
about the purpose of the experiment? Whar were
the subjects told? Did they know they were part
of an experiment in which there was no expec-
tation that they would benefit medically?

An inquiry initated by the AEC commission-
ers in 1974 investigated some of these questions.
That inquiry focused on wherher consent was
obrained from the subjects, eicher ar the time
of the plutonium injections or during 1973
follow-up studies funded by the AEC’s Argonne
National Laborarory in Chicago, designed to
determine the long-term effects of the injecrions.
Sixteen patient charts were examined for evi-
dence of consent at the time of injection; the
other two charts had been either losc or de-
stroved. Of the sixteen charts examined, only
one chart—that of the only subject injected
after the April 1947 direcrive of AEC General
Manager Carroll Wilson (discussed in chaprer
1) that required documented consent—con-
tained evidence of some form of consent. The
other fifteen contained no record of consent.!”
According to AEC investigators, oral testimony
pointed to fzilure to obtain consent in the case
of the Ozk Ridge injection and ro some form of
disclosure to patients for the California and
Chicago experiments. The AEC concluded that
testimony was inconclusive for the Rochester
experiments.'® With regard to the follow-up
studies conducred with three surviving subjects
in 1973, the investigation concluded that two
subjects had deliberately not been informed
of the purpose of the follow-up and that one
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subject had actually been misled about the
purpose.!?

As we will see later in this chapter, the AEC’s
conclusion that consent was not obrained from
the surviving subjects for the 1973 follow-up
studies was correct. Moreover, additional docu-
mentary evidence and testimony suggests that
patient-subjects ar the Universities of Rochester
and California were never told that the injections
were part of a medical experiment for which
there was no expectation that they would ben-
efit, and they never consented 1o this use of their
bodies.

The rest of this chaprer provides a chronologi-
cal account of the plutonium injection experi-
ments and follow-up studies conducred over the
course of many years, assesses the influence of
secrecy on the conduct of the experiments, and
examines the motivating factors behind the pro-
langed secrecy of the experiments and the con-
tinued deception of surviving subjects. We also
consider the conducr of experimentation with
uranium and polonium. Finally, we render judg-
ments where we can about the ethical conduct
of these experiments.

THE MANHATTAN DISTRICT
EXPERIMENTS

The First Injection

A few days after Hempelmann's March 26,
1945, recormmendation that a hospiral patient
be injected with pluronium, Wright Langham,
of the Los Alamos Laboratory’s Health Division,
sent 5 micrograms of plutonium to Dr. Friedell,
with instructions for their use on 2 human sub-
ject.?® The subject, as it turned out, was already
in the Oak Ridge Army hospital, a victim of an
auro accident thar had occurred on March 24,
1945.2! He was a fifty-three-year-old “colored
male” named Ebb Cade,” who was employed
by an Oak Ridge construction company as a
cement mixer. The subject had serious fractures
in his arm and leg, but was otherwise “well de-
veloped [and] well nourished.”?* The patient was
able to tell his doctors that he had always been
in good health.? :

Mr. Cade had been hospuahzed since his ac-
cident, but the plutonium injection did not take

place until April 10, On this date, “HP-12" (the
code name HP—"human product”2—was later
assigned to this parienc and to patients at the
University of Rochester) was reportedly injected
with 4.7 micrograms of plutonium. (It is impor-
tane here to distinguish berween administered
dose and retained dose; not all of the injected
dose would remain fixed in cthe body. It was not
known with certainty, however, how much of
the 4.7 micrograms of plutonium would remain
in his body.)

The smail amount of material injected into
Mr. Cade would not be expected to produce any
acute effects, and there is no indication that any
were experienced. However, excepe for his frac-
tures, Mr. Cade was apparently in good heaith
and at age fifty-three could reasonably have been
expected to live for another ten to twenrty years.
Thus, in Mr. Cade’s case, the risk of a pluzo-
aium-induced cancer could not be ruled our

Dr. Joseph Howland, an Army doctor sta-
tioned at Oak Ridge, told AEC investigators in
1974 thar he had administered the injecrion.
There was, he recalled, no consent from the
patient. He acted, he testified, only after his
objections were met with a written order to
proceed from his superior, Dr. Friedell.?
Dr. Friedell told Advisory Committee staff in an
interview thar he did not order the injecrion and
that it was administered by a physician named
Dwight Clark, not Dr. Howland.? The Commit-
tee has not been able to resolve this contradiction.

Measurements were 1o be taken from samples
of Mr. Cade’s bloed after four hours, his bone
tissue after ninetry-six hours, and his bedily
excretions for forty to sixry days thereafter.?? His
broken bones were not set until April 15—five
days after the injection—when bone samples
were taken in a biopsy.?® Although this was sev-
eral weeks after his injury, during this era when
antibiotics were only beginning to become avail-
able, it was common practice to delay surgery if
there was any sign of possible infection. One
document records thar Mr. Cade had “marked”
tooth decay and gum inflammarion,’! and fif-
teen of his teeth were extracted and sampled for
plutonium. The Committee has not been able
to derermine whether the teeth were extracted
primarily for medical reasons or for the purpose
of sampling for plutonium. In a September 1945
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letter, Caprain David Goldring at Oak Ridge
informed Langham that “more bone specimens
and extracted reeth will be shipped 1o you very
soon for analysis.”? It remains unclear whether
these addirional bone specimens were extracred
at the time of the April 15 operation or larter.
According to one account, Mr. Cade departed
suddenly from the hospital on his own initiative;
cne morning the nurse opened his door, and he
was gane.” Later it was learned that he moved

out of state and died of heart failure on Aprii 13,

1953, in Greensboro, Noerth Carolina.?

The experiment at Oak Ridge did not proceed
as planned. “Before” and “after” urine samples
were mistakenly commingled, so no baseline
data on kidrey function was available.3* Thus,
the subject’s kidney function would be difficult
to assess. In May 1945,% Dr. Stone convened a
“Cenference on Plutenium” in Chicago to dis-
cuss health issues related to plutonium, includ-
ing the relationship berween dose and excretion
rare, the permissible bodv burden, and poten-
Tial therapy and protective measures. ¥’ Wright
Langham spoke about the Oak Ridge injection
at the conference, carefully qualifving the reli-
ability of the excretion daca obrained from Mir.
Cade. Langham observed thar “the patient
might not have been an ideal subject in thar his
kidney funcrion may not have been completely
normal at the time of injection™ as indicated
by protein tests of his urine.

The Chicago Experiments

On April 11, the day after the Oak Ridge injec-
tion, Hymer Friedell transmitted the protocol
describing the experiment on Mr. Cade to Louis
Hempelmann ar Los Alamos. “Everything went
very smoothiy,” he wrote, “and I think that we
will have some very valuable information for
you.” He then went on to discuss the injection
of more patients: “I think that we will have ae-
cess to considerable clinical marerial here, and
we hope o do a number of subjects. At such time
as we line up several patients I think we will
make an effort o have Mr. Langham here 1o
review our setup.” 0

Subsequently, berween late April and late
December of 1943, three cancer patients, code-
named CHI-1, 2, and 3, were injected with plu-

tonium. At least two and possibly all three were
injected at the Billings Hospital of the Univer-
sity of Chicago. The doses to subjects CHI-2 and
CHI-3 were the highest doses administered o
any of the eighteen injection subjects—approxi-
mately 95 micrograms.?! However, the amount
of marerial injected was still below whar would
be expecied to produce acute effects. Moreover,
unlike Mr. Cade, all three of these patients were
seriousty ill and at least two of them died within
ten months of receiving the injection. Thar the
seiection of seriously ill patients was an inten-
tional strategy to contain risk is indicared in a
1946 report on CHI-1 and CHI-2: “Some hu-
man studies were needed to see how to apply the
animal dara ro the human problems. Hence, two
people were selected whose Jife SXpecrancy was
such that they could not be endangered by in-
jections of plutonium.™? It remains a mysterv
why CHI-3 was not included in this report.

On April 26, 1945, CHI-1, a sixty-cight-vear-
old man who had been admitted o Billings Has-
pital in March, was injected with 6.5 micro-
grams of plutonium. At the time of injection
he was suffering from cancer of the mouth and
lung. The patient reportedly “remained in fair
condition until August 1945, when he com-
plained of pain in the chest.”*? His lung cancer
had apparently spread, and he died on October
3, 19454

The next injection took place eight months
later. CHI-2 was a fifty-five-vear-old woman
with breast cancer who had been admitred ro
Billings Hospital in December 1945 after the
cancer had already spread throughout her body.
The 1946 report recorded that “the patient’s
general condition was poor at the time of admis-
sion and deteriorated steadily throughour the
period of hospitalization.”$ She was injected
with 93 micrograms of plutenium on Decem-
ber 27 and died on January 13, 1946.%

There is little known abour the condition of
CHI-3, the other subject who was injected with
approximately 95 micrograms. He was a voung
man suffering from Hodgkin’s disease, report-
edly injected on the same date as CHI-2.47 Hijs
condition at the time of injection remains un-
known, as does his date of death. There is some
question whether he was injected az Billings hos-
pital or atanother hospiral in the Chicago area.
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There was no discussion of consent in the
original reports on the Chicago experiments.
However, a draft report on an interview con-
ducted wich E. R. Russell for the 1974 AEC
investigation into the experiments {Russell was
coauthor of the 1946 report on the Chicago
experiments) summarized Russell’s description
of consent as follows: “[H]e prepared the plu-
tonium solutions for injection and acted to-
gether with a nurse as witness to the fact that the
patient was or had been informed thar a radio-
active substance was going to be injected. The
administration of this substance, according to
what was said in obtaining consent, was not
necessarily for the benefic of the patients bur
might help other people.” To say that the in-
jection was “not necessarily” for the benefic of
the patienc implies thart chere was some chance
these patients might benefic; in fact, there was
no expectation that this would occur.

Russell's account was obtained in the coneext
of an official inquiry into his conduct and the
conducr of the other investigators and officials
involved in the plutonium injections, an inquiry
that focused on whether consent was obtained
from the subjects. We have no way of corrobo-
rating this account or of assessing what Dr.
Russell's motivations were in explaining the plu-
tonium injections to the subjects in the way
claimed.

The Rochester Experiments.

By the time the war began, the University of
Rochester, which had a cyclotron, had assembled
a group of first-rate physicists and medical re-
searchers who were pioneering the new radi-
ation research. Following the selection of the
university’s Stafford Warren to head its medi-
cal division, the Manhattan Project turned to
Rochester for an increasing share of its biomedi-
cal research—including, in particular, research
needed to ser standards for worker safety.*®
The university’s metabolism ward, at what is
now the Strong Memorial Hospital, became the
central Manharttan District site for the admin-
istration of isotopes to human subjects. The ewo-
bed ward, headed by Dr. Samuel Bassett, was
part of the Manhattan District’s “Special Prob-

-

lems Division,” which worked on the health
meonitoring of production plants, the develop-
ment of monitoring instruments, and research
on the metabolism and toxicology of long-lived
radioactive elements.’! An experimental plan
called for fifty subjects altogether, in five groups
of ten subjects each. Each group would receive
plutonium, radium, polonium, uranium, or
lead.5? Although the exact number of subjects
remains unknown, at least twenty-two patlents
were administered long-lived isotopes in experi-
ments with plutonium (eleven subjects), polo-

 nium (five subjects), and uranium {six subjects).

At the time the experiment was being de-
signed, the main selection criterion for the sub-
jects chosen at Rochester for the plutonium
experiment was that they have 2 metabolism
similar to healchy Manhaitan Engineer Districr
workers. In a work plan for the plutonium study
based on a September 1945 meeting with 2 rep-
resentative of Colonel Warren's office and the
Rochester doctors, Langham wrote:

The selection of subjects is entirely up to the Roch-
ester group. Ar the meeting it seemed ro be more
or less agreed that the subjects might be chronic
arthritics (patients with serious collagen vascular
diseases, such as sclerodermal] or carcinoma patients
without primary involvement of bone, liver, blood or
kidneys.

It is of primary importance thar che subjects have rela-
tively normal kidney and liver function, as it is desir-
able ro obtain a merabelic picture comparable to that
of an active worker.

Undoubredly the selection of subjects will be greacly
influenced by whar is available. The above points,
however, should be kept in mind.*?

Although this protocol specifies cancer pa-
tients as potential subjects, evidently the delib-
erate choice was made Jater by the experiment-
ers to select patients without malignant diseases
in the hope of ensuring normal metabolism.**
Thus no cancer patients were included among
the plutonium subjects at Rochester. Preference
appears to have been given to patients the doc-
tors believed would benefit from additional time
in the hospital.**

An additional perspective on the selection of
subjects for the plutonium experiments is pro-
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vided in three retrospective reports written by
Wright Langham. In a 1950 report on the piu-
tonium project, including the experiments con-
ducred at Rochester, Langham wrote thart “as a
rule, the subjects chosen were past forty-five
years of age and suffering from chronic disorders
such that survival for ten years was highly im-
probable.”? In subsequent reports, Langham
refers to the pluronium subjects as having been
“hopelessly sick™¥ and “terminal,”>®

Documents retrieved for the Advisory Com-
mitree show that all bur one of the plutonium
subjects at Rochesrer suffered from chronic dis-
orders such as severe hemorrhaging secondary ro
duodensl| ulcers, hearr disease, Addison’s disease,
cirrhosis, and scleroderma.®® One subject, Eda
Schultz Charlton, did nor have any such condi-
tion. According to the draft of the 1950 repore,
she was misdiagnosed: “z woman aged 49 vears
may have 2 greater life expectancy than originally
anticipated due to an error in the provisional
dizgnosis.”®"

Most of the subjects ar Rochester were not ret-
minally ill, and art least some of them had the
potential to live more than ten years. Three of
the Rochester subjects were known to still be
fiving at the time of the 1974 AEC investigation
mto the plutonium experiments. Whether the
inclusion of subjects at Rochester with the po-
tential to live more than ten years is an indica-
ton that the investigators were not using
Langham’s criterion to select subjects or that
they erred in their predictions is unclear. Judg-
ments about the life expectancy of the chroni-
cally ill are difficult to make and often in error,
even today.

The likelihood that long-term risks can be al-
together efiminated does exist, however, if the
subject is in the terminal stages of an illness and
death is imminent. This was recognized by the
plutonium investigators, and it led to the obser-
vation that the use of a terminal partient permit-
ted a larger dose, which would make analysis
easier. The first terminal patient ar Rochester was
injected toward the end of thar series, and the
possibility of further injections into terminal pa-
tients was discussed explicitly. In a March 1946
letrer, Wright Langham wrote 1o Dr. Bassett, the
primary physician-investigator at Rochester:

th Plutonium, Uranium, and Poloninm

In case you should decide to do another rerminal case,
I suggest you do 50 micrograms instead of 3. This
would permit the analysis of much smaller sampes
and would make my work considerably easier. .. . I
feel reasonably certain there would be no harm in
using larger amounts of material if vou are sure the
case Is a terminal one {as was done in two of the three
Chicago injections).®!

As was the case at Oak Ridge and Chicago,
there was no expecration that the patient-sub-
jects at Rochester would benefic medically from
the pluronium injections. The Advisory Com-
mittee found no documents that bear directly on
what, if anything, the subjects were told about
the injections and whether they consented. The
recollections of ar least some of those intimarely
invoived have survived. however, and these rec-
ollections ail sugges: that the patiencs did nort
know they had been injected with radjoactive
material or even that they were subjects of an

xperiment.

Milton Stadre, the son of a Rochester subject,
told the Advisory Commirttee the following ata
meeting in Santa Fe, New Mexico, on January
30, 1895:

My mother, Jan Stads, had a number, HP-8. She was
injected with plutenium on March 9th, 1946, She
was fortv-one vears old, and I was eleven vears old at
the time. My mother and father were never toid or
asked for any kind of consent o have this done ro
them.
My mother went in [to the hospital] for scleroderma
- and 2 duodenal ulcer. and somehow she got
pushed over into this lab where these monsters were.

Dr. Hempelmann, in an interview for the
1974 AEC investigation, said he believed that
the patients injected with pluronium were de-
liberately not informed abourt the contents of the
injections.®? Dr. Parricia Durbin, 2 University
of California researcher whe in 1968 undertook
a scientific reanalysis of the experimenas, re-
ported on 2 visit with Dr. Christine Waterhouse
in 1971, Dr. Waterhouse was a medical resident
at Rochester at the time of the plutonium injec-
tions. Durbin wrote the following regarding the
Rochester subjects who were still alive:

She [Dr. Waterhouse] believes thar all three persons
would be agreeable to providing excretion samples and
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perhaps blood samples, but they are all quite old—in
their middle or late 70’s and cannot travel far. More
important, they do not know that they received any
radioactive marerial %3

[n notes on a 1971 telephone conversation
with Wright Langham, Dr. Durbin wrote: “He
is, I believe, distressed by . . . the fact thar the
injected people in the HP series were unaware
that they were the subjects of an experiment,”%4
This recollection ts even more rroubling than the
recollections of Drs. Waterhouse and Hempel-
mann, as it indicates not only thar the subjects
did notknow thar they were being injected with
plutonium or a radioactive substance, bur also
thar they did not know even that they were sub-
jects of an experiment.

Even the doctors in charge of some of the in-
jections at Rochester may not have known what
they were injecting into patients. In 1974, Dr.
Hempelmann suggested that the physician who
acrually injected the solution quite possibly did
not know of its contents.

Furcher evidence suggesting that the patient-
subjects were never told what was done to them
comes from 1950 correspondence berween
Langham and the physicians at Rochester. These
physician-investigators were looking for signs of
long-term skelertal effects in follow-up studies
with to of the subjects at Rochester. Langham
wrote to Rochester that he was “very glad to hear
that you will manage to get follow-ups on the
two subjects. The x-rays seem to be the all-
important thing, but please get them in a com-
pletely routine manner. Do not make the exami-
nation look unusual in any way.”6

Moreover, a letter from Langham to Dr.
Bassetr discussed the undesirability of recording
plutonium darca in the Rochester subjects’ hos-
pital records:

I talked to Col. [Stafford] Warren on the phone yes-
terday and he recommended that I send copies of all
my data to Dr. [Andrew] Dowdy where it would be
available to you and Dir. [Robert M.] Fink to ebserve.
He thoughe it best that I not send it 1o you because
he wanted ir 10 remain in the Manhattan Project files,
instead of taking a chance on it finding its way into
the hospiral records, I think this is probably a sensible
suggestion. ¥

Uranium Injections at Rochester

Under the Manhattan Engineer District pro-
gram, physicians at the Rochester merabolism
ward also injected six parients with uranium (in
the form of uranyl nitrate enriched in the iso-
topes uranium 234 and urantum 235) to estab-
lish the minimum dose that would produce de-
tectable kidney damage due to the chemical

 toxicity of uranium mertal, and to measure the

rate at which uranium was excreted from the
body. To achieve the first objective, the experi-
menters used a higher dose with each new sub-
ject until the first sign of minimal kidney dam-
age occurred. Damage occurred in the sixth and
last subject (at a calculated amount of radioac-
tivity of 0.03 microcuries), indicated by procein
tests of his urine. Unlike the plutonium injec-
tions, this was an experiment thar evidently was
designed not oaly to obtain excretion dara but
to cause actual physical harm, however minimal.
Thus, although the investigarors could reason-
ably view the plutonium injections s an experi-
ment thatr was extremely unlikely to produce
acute effects, this was not true of the urznium
experiment, which was intended to produce
acute effects. As with the plutonium injections,
the uranium injections also posed a long-term
risk of the development of cancer. The Commirt-
ree does not know in this case how long subjects
survived after injection; there is no documenra-
tion of follow-up with these subjects as there
is for some of the subjects of the pluronium
injections.

The subjects of this experiment, like some of
the pluronium-injection subjects, were not at
risk of imminent death, bur did suffer from
chronic medical conditions such as rheumatoid
arthrids, alcoholism, malnutrition, cirrhosis, and
tuberciilosis. According to Dr. Bassett, again the
primary investigator, the subjects “were chosen
from a large group of hospital patients. Criteria
of importance in making the selection were rea-
sonably good kidney function with urine free
from protein and with a normal sediment on
clinical examination. The probability thar the

‘patient would benefit from continued hospital-

ization and medical care was also a facror in the
choice.”68
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The 1948 report on the experiment did not
discuss the question of consent. We were not
able to locate any documents thart bear on what,
if anything, the subjects were told about the
uranium injections, nor have any relevant rec-
ollections abour the experiment survived. Two
1946 documents, however, discussing whether
Dr. Bassert should be permitred ro give a depart-
menzal seminar on the excretion rate of uranium
in humans, illustrate the secrecy that surrounded
these injections and suggest that the subjects
were not informed of the experiment. By the
time of this correspondence, the uranium re-
search with animals at Rochester had been de-
classified. The first document, a lerter written by
Andrew Dowdy, the director of the Manhattan
Department at the University of Rochester, to
a Manhattan District Area engineer requesting
permission for Bassewr to give the seminar, in-
cluded the following: “T fee that there is no rea-
son why he should not discuss this marrer, and
I believe that the fact thar this informarion was
actually obzained on his own patients is of more
concern to himself than to the District.”® In the
second document, an intraoffice memorandum,
the area engineer discussed this point, and more:

Dr. Dowdy states that the patients were Dr. Bassetr’s,
buz it should be borne in mind thar all the work per-
formed by Dr. Bassert was performed ar the request
of the Manhartan District Medical Section. This
serninar is to be conducted for persons who are all
Doctors of Medicine and it is doubtful if this infor-
mation would ger out to any of the families of the
patients or the patients on whom the experinients were
performed. . ..

At the time these experiments were started, this of-
fice was given strict orders that the information shouid
not be released to any bur authorized persons. Aimost
all the correspondence and result of experiments were
exchanged berween Dir. Wright Langham at Santa Fe
and Dr. Bassert of the University of Rochester. This
rule is still in effect on some of the material thar Dr.
Bassert is using and knowledge of the experiments 1s
kept from personnel at the Rocheszer Area.”

Polonium Injections ar Rochester

In addition to the subjects injected with pluro-
nium and uranium at Rochester, five subjects
were chosen for an experiment wich polonium.

The purpose of the experiment was to determine
the excretion rate of polonium after a known
dose, as well as 1o analyze the uptake of polo-
nium in various tissues. The primary investiga-
tor for these experiments was Dr. Robert M.
Fink, assistant professor of radiology and bio-
physics at the University of Rochester. Four pa-
tients were injected with the element, and one
ingested it.”! All five patients selected for this
study were suffering from terminal forms of can-
cer: lymphosarcoma, acute lvmphatic leukemia,
or chrenic myeleid leukemia. It is unclear why
patients with malignant diseases were chosen as
subjects in this experiment but excluded from
the subject pools for the plutonium and uranium
experiments. There is ao discussion in the 1950
final report on the polonium experiments of the
possibility that patients with malignant diseases
might have sbnormal metabolism, and the ex-
cretion data were emploved right away in the
establishment of occupational safery standards.™
The final report, unlike other reports on the
Manhattan District merabelism studies, briefly
discusses the question of consent: “the general
problem was outlined to a number of hospirtal
patients with no previous or probabie future
contact with polonium. Of the group thart vol-
untezsred as subjects, four men and one woman
were selected for the excretion studies outlined
below.”"® This statement leaves no clear impres-
sion of what the subjects actualiv were told; like
the experiments with pluronium and uranium,
the human polonium experiment was 2 classi-
fied component of the merabolism program.
Still, this report provides a contrast to the con-
temporaneous reports on the Manharran District
plutonium and uranivm experiments, which
make no mention of consent and which do not
refer to the patient-subjects as “volunteers.”

The California Experiments

While the Universicy of Rochester had been con-
ducting experiments for the Manhattan Engi-
neer Districr, a related effort was under way
at the University of California at Berkeley.” Be-
fore the war, Drs. Joseph Hamilton and Rebert
Stone had been exploring medical applications
of radioisotopes with the zid of the University
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of California’s cyclotron. Hamilton and his col-
leagues had pioneered in using radioisotopes
fo treat cancer, in particular iodine 131 in the
1930s. At the time the United States encered the
war, they were investigating another isotope for
cancer therapy, strontium 89, Indeed, it was this
area of Hamilton's expertise that artracted the
interest of the Manhatzan Project. While Stone
moved to the Chicago Merallurgical Laboratory
during the war, Hamilton remained ar che Uni-
versity of California’s Radiarion Laboratory, or
“Rad Lab,” at Berkeley. A colleague of both men,
Dr. Earl Miller, a radiologist at the University
of California, reported regularly to Stone on the
progress of the Berkeley plutonium project.
Under the Manhattan Discrict contracr,
Hamilton’s studies originally had involved expos-
; ing rats to plutonium in an effort to determine
its metabolic fate and thereby project the risk to
workers at atomic plants. Toward the end of
the war, Hamilton began to conduct plutonium
studies on humans for the governmenc.” Experi-
ments with humans could be handled expedi-
tiously, Hamilton wrote, because of the close
relationship berween the Rad Lab and the medi-
<al school at the University of California at San
Francisco.76 In January 1945, Hamilton con-
firmed to the Manhartan District that he planned
“to undertake, on a limited scale, a series of meta-
bolic studies with (plutonium] using human sub-
jects.”” The purpose of this work, Hamilton
wrote, “was to evaluare the possible hazards . . .
to humans who might be exposed to them,
either in the course of the operation of the
(Chicago] pile, or in the evenr of possible enemny
action against the military and civilian popula-
tion.”78
Subsequently, three subjects, two adules and
one child (known as CAL-1, 2, and 3), were
injected with plutonium. In addition, in April
1947 a teenage boy (CAL-A) was injected with
americium, and in January 1948 a fifty-five-
year-old female cancer patient (CAL-Z) was in-
jected with zirconium.” '
- On May 10, 1945, Hamilton reported he was
awaiting “a suitable patient” for the plutonium
experiment.®® Four days later, fifty-eight-year-
old Albert Stevens, designated CAL-1, was
injected with plutonium, becoming the first
human subject in the California portion of the

project. Albert Stevens was chosen in the
belief that he was suffering from advanced stom.
ach cancer. Shortly after the injection, how-
ever, a biopsy revealed 2 benign gastric ulcer
instead of the suspected cancer. The researchers
collected excrera daily for almost one year, ana-
lyzing them for plutonium content.® Evidently,
by two months after the injection, Mr. Stevens
was considering moving out of the Berkeley area;
this would have prevented further collection
of excretion specimens. Dr. Hamilton proposed

. to Drs. Stone and Stafford Warren thar he

be permitted to™“pay the man fifty dollars per
month” in order to keep Mr. Stevens in the area.
Hamilton recognized, however, thar there were
“possible legal and security situations which may
present insurmountable obstacles,” [ response
to this request, Dr. Joe Howland (who was re-
portedly involved with the Qak Ridge pluco-
nium injection) wrote the following to the Cali-
fornia area engineer:

Possible solutions to this problem couid be:

a. Payforhiscareina hospiral or nursing home as
a service.

b. Place this individual on Dr. Hamiiron’s payroll
in some minor capacity withous release of any
classified information.

Itis not recommended that he be paid as an ex-
perimental subject only.®

According to a 1979 oral history of Kenneth
Scott, an investigator at Berkeley who evidendy
was responsible for the analysis of Mr. Stevens's
excretion specimens, che patient was paid some
amount each month to keep him in the area.
However, Dr. Scott also recalled thar he never
told Mr. Stevens what had happened to him:
“His sister was a nurse and she was very suspi-
cious of me. Bur to my knowledge he never
found our.”36

In addition, an April 1946 report on the
expetiment records that “several highly impor-
tant tissue samples were secured including
bone.”® It appears thart these tissue specimens,
which included specimens of rib and spleen,
were removed four days after the injection in an
operation for the patient’s suspected stomach
cancer.®

Four months after Mr. Stevens was injected,
Dr. Hamilton told the Manhattan Districr thar

ot
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the next subject would be injected “along with
Pu238 [pluronium], small quantities of radio-
yurium, radie-strontium, and radio-cerium.”
The purpose of this experiment was to “compare
in man the behavior of these three representa-

. tive long-lived Fission Products with their meta-

bolic properties in the rat, and second, a com-
parison can be made of the differences in their
behavior from thar of Plutonium.”?® This re-
search would provide data to improve extrapo-
lation from higher-dose animal experiments.

Despite Hamilton's hope to have a second
patient by the fall. CAL-2 was not selected un-
til April 1946. Simeon Shaw was a four-year-old
Australian boy suffering from osteogenic sar-
coma, a rare form of bone cancer, who was fown
from Australia to the Universisy of California for
treatment. According to newspaper arzicles at the
time, Simeon's family had been advised by an
Australian physician to seek treatment at the
University of California.?® Arrangements then
were made by the Red Cross and the U.S. Army
for Simeon and his mother to fly by Army
aircraft to San Francisco. Within davs, he had
been injected with a solution containing pluto-
nium, yrrrium, and cerium by physicians ar the
university.”!

Following his discharge on May 25, about a
month after his injection, the boy returned ro
Australia, and no follow-up was conducied. He
died in January 1947. In February 1995 an ad
hoc committes at the University of California
at San Francisco (UCSF) concluded thart prob-
ably at least part of the motivation for this
experiment was to gather scientific dara on the
disposition of bone-seeking radionuclides with
bone cancers.??

One piece of evidence indicating thar chere

‘was a secondary research purpose for the injec-

tion of CAL-2 was a handwritten note in the
boy's medical record saving that the surgeons
removed a section of the bone tumor for pathol-
ogy and for “studies to determine the rate of
uptzke of radioactive marterials that had been
injected prior o surgery, in comparison o nor-
mal dissues.”?

It is likely that the CAL-2 experiment was
designed both to acquire data for the Manhat-
tan District and also to further the physicians’
own search for radioisotopes that might treat

cancer in future patients. The California re-
searchers themselves noted the dual purpose of
their research at the time. Hamilton wrote in a
report to the Army in the fall of 1945 that there
were “military considerations which can be
significantly aided by the results of properly
planned rracer research.”%

As the February 1995 UCSF report on the
experiments concluded, however, the “injections
of plutonium were not expecred to be, nor were
they, therapeutic or of medical benefit to the
patients.””® This corresponds with the evidence
of a lewter, written by Hamilton in July 1946,
three months after the injection of CAL-2, to the
author of an article on the peacetime implica-
tions of wartime medical discoveries:

To date no fission products, aside from radioactive
iodine, have been empioved for zny therapeutic pur-
poses. There is a possibility that one or more of the
long list of radicactive elements produced by uranium
fission may be of practical therapeutic value. At the

present time, however, we can do no more than specu-
late.?6

Documentary evidence suggests thar consent
for the injections likely was not obrained from
at least some of the subjects ar the Universicy of
California. A 1946 letter from T. &. Chapman,
with the Manhartan Distrier’s Research Divi-
sion, said the following regarding preparations
for injections:

. . . preparations were being made for injection in
humans by Drs. [Robert] Stone and [Earl] Miller.
These docrors state that the injections would prob-
ably be made without the knowledge of the patient
and thar the physicians assumed full responsibility.
Such injections were not divergent from the normal
experimental method in the hospital and the patient
signed no release. A release was held to be invalid.
The Medical Division of the District Office has re-
ferred “P” reports for project 48A to Colonel Cooney
for review and approval is withheld pending his opin-
ion.””

Chapman does not specify whether the “in-
jections” referred to in this lecter were injections
of plutonium or of some other substance. It is
unclear whether “‘P” reports” refers to Hamil-
ton’s overall progress reports on his tracer re-
search, which had reported mostly on research
with plutonium (but also on research with
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cerium and yttrium), or whether “P” referred
specifically to reports on work with plutonium.
As we noted at the outset of this chapter,
Chapman’s claim that it was commonplace at
the rime to use parients in experiments wichout
their knowledge and withour asking them ro'sign
a “release” is correct.

In the case of Albert Stevens (CAL-1), no
documentary evidence that bears on disclosure
or consent has been found. Simeon Shaw’s
(CAL-2’s) medical file conrains z standard form
“Consent for Operation and/or Administration

of Anaesthetic.” This form, however, was signed -

by a witness attesting to consent of Simeon’s
mother one week after the injection and there-
fore probably applies to a biopsy done 2 week
after the injection, not to the injection itself.%

On December 24, 1946, at the prompting of
Major Birchard M. Brundage, who was chief of
the Manhattan Distriet’s Medical Diviston,
Colonel K. D. Nichols, commander of the Man-
hatran District, ordered a halt to injecrions of
“certain radioactive substances” into human
subjects at the University of California.® “Such
work,” Nichols wrote, “does not come under the
scope of the Manhartran District Programs and
should not be made a part of its research plan.
{tis therefore deemed advisable by this office not
only to recommend against work on human
subjects bur also to deny authority for such work
uader the terms of the Manhartan contract.”
The following week, the civilian AEC took over
responsibility for all Manhattan District research
and temporarily reaffirmed the Manhartan Dis-
trict’s suspension of human experimentation at
the University of California.'% It is unclear why
this action was taken.

THE AEC’S REACTION:
PRESERVING SECRECY WHILE
REQUIRING DISCLOSURE

* When the civilian Atomic Energy Commission
took over for the Manhattan Districr on Janu-
ary 1, 1947, the pluronium injections provoked
a strong reaction at the highest levels. One im-
mediate result was the decision to keep informa-
tion on the plﬁtonium injections secrer, evi-

dently for reasons not directly related to narional
security, but because of public refations and
legal liability concerns. The other immediate
result, as we saw in chapter 1, was the issuing of
requirements for future human subjects research
as articulated in letters by the AEC’s general
manager, Carroll Wilson.

In December 1946, as the civilian AEC was
about to open its doors, Hymer Friedell, who
had been depury medical director of the Man-
hartan Engineer District, recommended the
declassification of one of the pluronium reports,
“CH [Chicago]-3607—The Distribution and
Excretion of Plutonium in Two Human Sub-
jects.” The report, Friedell argued, “will not in
my opinion result in the release of information
beyond that authorized for disclosure by the
current Declassification Guide,”!™

Friedeil’s recommendartion was soon reversed.
Officials wich the new AEC had iearned of the
human injection experiments, and on February
28, 1947, an AEC declassification officer con-
cluded that declassificarion was out of the ques-
tion. The reasons are revealed in 2 previously

classified document recently found at Oak Ridge:

The document [CH-3607] appears to be the most
dangerous since it describes experiments performed
on human subjects, including the acrual injection of
the metal plutonium into the body. The locations of
these experiments are given and the resulss, even o
the autopsy findings in the two cases, [t is unlikely
that these tests were made withoue the consent of the
sitbjects, but no statement is made to rthac effect and
the coldly scientific manner in which the results are
tabulazed and discussed would have a very poor ef-
fect on the public. Unless, of course, the legal aspects
were covered by the necessary documents, the experi-
menters and the employing agencies, including the
U.S., have been laid open 1o 2 devastating lawsuit
which would, through its atrendant publicity, have
far reaching results.'®?

It is not clear to the Advisory Committee on
what basis the declassification officer who wrote
this comment concluded that it was unlikely that
consent was not obtained from the Chicago sub-
jects. This statement could be read as careful
bureaucratic language, intended to leave an ap-
propriate paper trail in the event of subsequent

legal problems. On the other hand, the state-
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" ment does support the claim, noted earlier, made
by one of the Chicago doctors in 1974 that some
form of oral consent for the injections had been
obtained from the Chicago subjects. It is clear
that there was no decumentartion of disclosure
or consent on which the AEC could rely. Asa
consequence, secrecy was to be maintained, not
as a defense against foreign powers, but to avoid
a “devastating lawsuit” and “attendant public-
ity.” Upon further review the report was “reclas-
sified ‘Restricred” on 3/31/47.”1% In a March
19, 1947, memorandum, Major Brundage, by

_thar tme chief of the AEC’s Medical Division,
explained:

The Medical Division also agrees with Public Rela-
tions that it would be unwise to release the paper
‘Distriburion and Excretion of Plutonium’ primarily
because of medical legai aspects in the use of plute-
nium in human beings and secondly because of the
obiections of Dr. Warren and Colonel Cooney that
plutonium is not avaitable for extra Commission ex-
perimental work, and thus this paper's distribution

is not essential to off Project!®™ experimental proce-

dures.'%?

In July 1947, Argonne National Laboratory’s
declassification officer, Heylande D. Young,
inquired about possible declassification of this
report as well as Hamilton’s report on the CAL-
1 injection. She stated thar the direcrors of
Argonne’s Biology and Health Divisions {in-
cluding J. J. Nickson, one of the authors of the

- Chicago report on the injections) believed that
declassification of these reports would not be
“prejudicial to the national interests.”!% The
AEC continued to withhold declassification of
these reports, however, on the grounds that they
involved “experimentation on human subjects
where the material was not given for therapeu-
tic reasons.” % Thus, there was clearly no expec-
ration at the time that the plutonium injections
would benefit the patient-subjects but some ex-
pectation thar the general public mighs be dis-
turbed by human experimentation in the ab-
sence of a prospect of offsetzing benefit.

In 1950, Wright Langham and the Roches-
ter doctors undertook to prepare a “Plutonium
Report™%8 thar would be “the last word on the
plutonium situation.”!% It would be the “last
word” to only a select few. In 1947, Rochester’s

Andrew Dowdy had urged Los Alamos to give-
advance notice of declassification of the Roch-
ester part of the experiment “because of possible
unfavorable public relations and in an atrermnpt
to protect Dr. [Samuel] Bassetr from any pos-
sible legal entanglements.”" % This is likely a ref-
erence to the same concern raised in the discus-
sion of Dr. Bassert’s seminar about his. having
experimented upon his own patients, except in
this case the contextis the plutonium rather than
the uranium injections. “We think,” Langham
wrote to Stafford Warren, “the classification will
be ‘Secret,” and the circulation limized, depend-
ing on Dr. Shields Warren's [the head of AEC’s
Division of Biology and Medicine] wishes.”t!!

In August, Shields Warren approved the report
for “CONFIDENTIAL classification and lim-
ited circulation as [Dr. Langham] requested.”!i2

Even though its data ard analysis were the
basis for widespread pluronium safery proce-
dures, the report remained unavailzble to the
public until 1971 when, at the urging of Dr.
Parricia Durbin, it was downgraded to *Official
Use Only.”11% (This categorizarion means that
while the document was not likely to be released
to the public absent specific request, it could be
disclosed.)

What was it that was so potentially embarrass-
ing about the plutonium experiments? The an-
swer appears to lie in the 1947 lerters from
General Manager Wilson, discussed in derail
in chapter 1. These letters stare rules for both
the conduct of human experiments and the
declassification of previously conducred secrer
experiments. '

In his April 1947 lerter, Wilson stated the
requirements that there be expectation thar re-
search “may have therapeutic effect” and that at
least two doctors “certify in writing (made part
of an official record) to the patient’s understand-
ing state of mind, ro the explanation furnished
him, and o his willingness to accept the treat- -
ment.”5 In his November 1947 letter, Wilson
reiterated these terms for human experiments,
again calling for “reasonable hope . . . that the
administration of such a substance will improve
the condition of parient” and this time calling
for “informed consent in writing” by the pa-
tient.! !¢ All of the seventeen plutonium injec-
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tions conducted prior to the letters violated both
these terms. As a consequence, they would have
to stay secret. The only secret experiments that
could be declassified were those thar satisfied
these requirements; to do otherwise was to risk
adverse public reaction. Thus, the decision to
keep the plutonium reports secrer was irself an
example of the way in which the AEC’s asser-
tion of conditions for human experimentartion
was coupled with the decision to keep secret
those experiments that evidently did not adhere
to these conditions (see chaprer 13).

HUMAN EXPERIMENTATION
CONTINUES

" In March 1947, jusc as he was declaring that
“public relations” required the reclassification of
plutonium data, Medical Division chief Major
Brundage approved a 194748 “Research Pro-
gram and Budget” for Rochester thart provided
for metabolism studies wich polonium, pluto-
nium, uranium, thorium, radiclead, and ra-
dium.’'7 The program was put on hold by the
AEC soon after.!i8

The future of the metabolism work at Roch-
ester apparently was decided when Shields War-
ren was named the first chief of the AEC's Di-
vision of Biology and Medicine in fall 1947. In
his private diary for December 30, 1947, War-
ren tersely noted: “Ordered abandonment of
human isotope program at Rochester.”'? The
program at the University of California ar Ber-
keley, however, continued. On December 4,
1947, Shields Warren had mer with Hamilton
and Stone;! 2 the decision to allow the program
to continue clearly was not a hasty one. A 1974
recollection of Shields Warren indicartes char his
decision to allow the program to continue may
have been due to Hamilton’s assertion in De-
cernber 1947 that it had been the University of
California’s practice to obtain some form of (un-
documented) consent.!2!

According to Warren, Hamilton had said thar
subjects were told “they would receive an injec-
tion of a new substance that was too new to say
what it might do bur thar it had some proper-
ties like other substances that had been used to
control growth processes in patients, or some-

thing of that general sort.”'?? Warren went on
to observe that “you could net call it informed
consent because they did not know whar it was,
bur they knew that it was a new and to them
unknown substance.”'?2 Warren’s observation
does not go far enough, however. If Warren’s
secondhand account is accurate and this is in-
deed what the parient-subjects at the University
of California were rold, then they were more
misled than informed. Analogizing plutonium
to substances thar “control growth processes in

" patiencs,” even in prospect, might reasonably

lead patients to believe chat they would be re-
ceiving a substance with some hope of treating
their cancer. Certainly such a remark would not
communicate to patients that the experiment to
be performed was not for their own benefit. It
would have been appropriate that these parients
be rold that their participation might benefir
future patients with the same conditions. It
would have been crucial ro distinguish, however,
berween this legitimate explanation of potential
benefit to furure cancer patients and misleading
the partient into believing the experiment might
benefit bim or her.

Human Experimentation Continues

at the University of California

By the summer of 1947, human experimenta-
tion had resumed at the Universiry of Califor-
nia under AEC contract. In June, “CAL-A,” a
teenage Astan-American bone cancer patient at
Chinese Hospiral in San Francisco, was injected
with americium. An instruction in the patient’s
file by one of Hamilton's assistants specifies that
“we.will use the same procedure as with Mr.
S,”124 evidenty a reference to Albert Stevens. Dr.
Durbin, Hamilton’s associate, believes that
CAL-A’s guardian was informed of the proce-
dure followed in that case.'? The Advisory
Committee received incomplete records for
CAL-A that contained no evidence of disclosure
or consent; UCSF has told the Committee that
records at Chinese Hospital from the 1950s and
earlier have been destroyed. 26

A thirty-six-year-old African-American rail-
road porter named Elmer Allen, code-named
CAL-3, was believed to be suffering from bone

cancer and was injected with pluronium ar the
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University of California in July 1947. His left
leg was ampurated shortly thereafter. There is a
note in his medical chart signed by two physi-
cians, stating that the experimental narure was
“explained to the patient, who agreed to the
procedure” and that “the patient was in fuily
oriented and in sane mind.”? It is likely that
this note was intended to fulfill one of the April
1947 conditions for human experimentation,
which allowed for such a procedure as documen-
wation of having obrained the patient-subject’s
consent. It is not clear from the note, however,
whether in explaining about the experimental
narture of the procedure the physicians told the
patient about the pertental effects of the injec-
rion, as required by the Wilson letzer, or thar the
injection was not intended to be of medical ben-
efic to the patient. On this second point, the
injection was in violarion of the Wilson lerter,
which also required thar there be an “expecta-
tion that it may have therapeutic effect.” 8 As
acknowledged by the February 1995 UCSF re-
port, there was never any expectation on the part
of the experimenters that the injection would be
of therapeutic benefit 1o Mr. Allen.

Mr. Allen lived until 1991, According o
UCSE’s 1993 review of patient-subjects’ medi-
cal charts, upon biopsy of his tumor a pathologic
diagnosis was made of chondrosarcoma, a type
of malignant bone tumor. UCSF reported that
patients with this tvpe of tumor “frequently
survivie] many years beyond diagnosis if there
is complete excision of the primary tumor.”12?
This pathology finding suggests that Mr. Allen
was a long-term cancer survivor. A note in his
patient chart recorded thar the tumor was “ma-
lignant but slow growing and late to merastasize.
Prognosis therefore moderately good.”!20

On March 15, 1995, Eimerine Whirfield Bell,
the daughter of Elmer Allen, rold the Advisory
Committes in Washingten, D.C., that she

continue(s] to be appalled by the apparent attemprs
ag cover-ups, the inferences that che narure of the
times, the 1940s. allowed scientists to conduct experi-
ments withourt getting a patient’s consent or without
mentioning risks. We contend that my father was not
an informed participant in the pluronicm experiment.

He was asked to sign his name several times while a
Patient at the Universiry.of California hospiral in San

Francisco. Why was he not asked to sign his name per-
mitting sciencists to inject him wich plutonium? Why
was his wife, who was college trained, not consulted
in this matter?

On January 5, 1948, a fifty-five-year-old
woman with cancer was injecred wirh zirconium
at the University of California.! The patient
record for this case has nort vet been located, nor
have any other documents that might bear on
whether this experiment was conducred in com-
pliance with the consenr requirements of the
Wilson letters. We do know thar the injection
of zirconium was not expected to benefit the
subject herself. 132

A secret report on the zirconium injection was
reviewed by the AEC in light of public relations
and lability concerns. In August of that year, the
report was denied declassification with the ap-
proval of Shields Warren, who wrote, “This
document should not be declassified for general -
medicai publication {and] it would be very dif-
ficult to rewrite it in an acceptable manner.”13?
Warren was responding to 2 memorandum from
Albert H. Hoiland, Jr., medical adviser at Oak
Ridge, which specified that the concern abour
rewriting had to do with pubiic relations and the
fact thart the report “specifically involves experi-
mental human therapeutics.” %

Follow-up of the
Parjent-Subjects at Rochester

The investigarors at Rochester and the AEC were
interested in obtaining long-term data from sur-
viving subjects on excretion levels and the dis-
tribution of plutonium in various tissues, Fol-
low-up studies at Rochester continued ar least
through 1953 with two of the subjects in the HP
series, Eda Charlton and John Mousso. We have
already noted Wright Langham’s 1950 instruc-
tion to the physicians at Rochester suggesting
that they were not to give these patients any in-
dication of the true purpose of the follow-up
studies.'* In addition, Langham sought help in
early 1950 to locate Ebb Cade (the man injected
at Qak Ridge Hospital) for follow-up excretion
studies. Langham asked Dr. Albert Holland ar
Oak Ridge to try to locate Mr. Cade and to keep

his “eves open for a possible autopsy.”'3 [t is
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unclear to the Commirtee whether follow-up of
any kind was ever done with Mr. Cade.

On June 8, 1953, Eda Charlton’s rib was re-
moved during exploratory surgery for cancer and
analyzed for plutonium. Louis Hempelmann,
who by that time had moved from Los Alamos
o Strong Memorial Hospital at Rochester,
wrote to Chatles Dunham of the AEC's Divi-
sion of Biology and Medicine in advance of the
procedure:

The patient in question was brought in for a skelecal
survey, and rurned out to have a ‘coin-like’ lesion
inside the chest wall. . .. It is undoubredly an inci-
dental finding, but she must be explored by the chest
surgeon here at Strong. In the course of the operation,
he will remove a rib which we can analyze. Her films
show the same type of minimal indefinite change in
:the bone that the others have had.!¥7

[t was standard practice at the time to remove
a section of rib incidental to lung surgery. It is
clear that the patient was still being followed for
long-term effects of plutonium and that some
subclinical bone changes of unclear significance
had already been observed by this time. There-
fore, the examination of this rib segment would
have included special tests to determine whether
plutonium was present.

On August 31, 1950, an internal DBM memo-
randurn recorded the understanding of some
AEC officials that Wright Langham and Roch-
ester docrors were engaged in follow-up studies.!38
In a 1974 interview, however, Shields Warren
recalled that he had no knowledge thar the pa-
tients were the subjects of follow-up studies: “I
did not learn of this continuing contact while [
was in office at AEC. . . . I had assumed because
I had been told that they were incurable patients
that they all had died by the time we talked.”13?

Additional Follow-up Studies and the
Argonne Exhumation Project

In 1968 Dr. Parricia Durbin undertook an in-
vestigation of the plutonium-injection subjects,
which included a reevaluation of the original
pluronium dara. Her goal was to pursue “some
elusive information on Pu in man and the
information or assumptions about physiology
needed to create a believable Pu model for man.”
She “decided to look at all the old Pu patients

as individuals rather than in a lump. . .. “140
Durbin was surprised to find in her search for
the original experimental data that the Univer-
sity of California data were drawn from three
subjects who received plutonium and one who
received americium; the data from only one plu-
tonium subject from California had previously
been reported in the open scientific literature. 4!
Durbin asked the original researchers why chese
data had not been analyzed. She wrote: “I un-
derstand from Wright Langham that this prob-
‘lem has been discussed before and discarded as
00 messy.” 142

In 1972, after the classified reporr on che ex-
periments had been downgraded to “Official
Use Only,” she went on to publish “Plutonium
in Man: A New Look at the Old Data,” 1 land-
mark paper in the plutonium story. 43 This was
the first review in the open literature to analyze
Langham’s results in light of the actual medical
conditions of the patient-subjects. Because of the
prolonged secrecy surrounding the experiments,
it was generally not known thar two of the three
University of California cases had been omitred
from-the 1950 analysis. The report also revealed
in recrospect that all the patients were not hope-
lessly or terminally ill, as had been suggested
in Langham’s later public references, thar some
were still alive, and that some had been mis-
diagnosed.

In December 1972, Argonne National
Laboratory’s Center for Human Radiobiology
{CHR), to whom Durbin had provided the
names of surviving subjecrs, began a review of
the data from all eighteen people who were in-
jected with plutonium berween 1945 and 1947.
CHR was the national center designated by the
AEC 1o do long-term follow-up of individuals
with incernally deposited radionuclides, prima-
rily the radium dial painters. Argonne’s follow-
up plan for the plutonium experiments was to
uncover the postinjection medical histories of all
the subjects, obtain biological material from
those still living, and exhume and study the
bodies of those deceased in order to “provide
daca on the argan contents at long times after
acquisition of plutonium.”!44

In 1973, three patients—Eda Charlton, John
Mousso, and Elmer Allen—were admitred to the
University of Rochester’s metabolic ward for
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more excretion studies paid for by CHR. Elmer
Allen had first been brought 1o Argonne, where
an unsuccessful arrempr had been made to de-
rect plutonium by external counting rechniques.
In the course of his examinarion, however, CHR
found subclinical bone “changes” that an
Argonne radiologist characterized as “suggestive
of damage due to radiation.”¥?

Again there was no disclosure to the subjects
that they were now being foliowed because thev
had been subjects of an experiment thar had
been unrelated to their medical care, an experi-
ment in which there was continuing scientific
interest. The 1974 AEC investigation conciuded
that, in the case of the surviving Rochester sub-
jects, Dr. Warterhouse, who conducred the {ol-
low-up studies with these patients for Argonne,
had nort told them the purpose of the studies in
1973 because she believed “thar disclosure might
be harmful to them in view of their advanced
age and il healeh.”'¥¢ This sugeests that Dr.
Warerhouse had well-intentioned morivations
for not being straightforward with the Roches-
ter subjects. It also suggests that these subjects
kad not been told the truth about the experi-
ments ar the rime the injections eccurred, or that
they had forgotten. According to Dr. Warer-
house, the studies were feasible withour the sub-
jects’ knowledge of the true purpose of the re-
search since these two patients “were accustomned
te participating in <linical studies, uarelated 1o
this matter, involving the collection of excretion
specimens. """ Elmer Allen’s physician was told
by CHR thar the purpose of bringing Mr. Allen
to Argonne’s CHR and the University of Roch-
ester for follow-up was interest in the treatment
he received art the University of California in
1947 for his cancer.'¥® This use of the term rrer-
#nent in the information provided Mr. Allen’s
physician, which he presumably relaved o
Mr. Allen and his family, was deceptive and
manipulative; it implied that the injection
Mir. Allen received had been given as therapy for
his benefir.

The second component of this follow-up
study was research on the exhumed bodies of
deceased subjects. The 1974 AEC investigation
concluded that the families were not informed
that plutonium had been injected. Instead, they
were told thar “the purpose of exhumation was

to examine the remains in order to determine the
microscopic distribution of residual radicactiv-
ity from past medical treatment” and thar the
subjects had received an “unknown” mixrure of
radicactive isoropes.'*? The investigation con-
cluded that such disclosure “could be judged
misleading in that the radioactive isoropes were
represented as having been injected as an experi-
mental treatment for the patient’s disease,”!%
Thus, the families of the deceased subjects as well
as those subjects still surviving were deceived by
officials of the AEC,

A December 1972 intralaborarory memoran-
dum, written by an Argonne investigator, in-
structs that “ourtside of CHR we will never use
the word plutonium in regard to chese cases.
‘These individuals are of interest to us because
they may have received a radicacrive marerial at
some time’ is the kind of statement to be made,
if we need to say anything at all.”*! Robert E.
Rowland, the auther of this memorandurn, told
Advisory Commirtee stzff in 1995 that he had
written this after he had been instrucred earijer
that month by Dr. James Liverman, director of
the AEC’s Division of Biomedical and Environ-
mental Research, that “I could not tell the indi-
viduals chat they were given plutenium. [ pro-
tested that they must be given a reason for our
inrerest in them, and I was told to tell them that
they had received an unknown mixture of radio-
1sotopes in the past, and that we wanted to de-
termine if jt was still in their bodies. Further, we
were not 1o divuige the names of the institutions
where they received this unknown mixrure.”152
Dr. Rowland said he had received these instruc-
tions during a trip to Washingron, D.C., w0
obtain approval and funding for the study.!s
Dr. Liverman told Advisory Committee scaff
thar he has “no recollection of discussions with
anyone in which some stricture would have been
placed on what could be discussed with the pa-

“uents. That is a medical ethics issue which would

have been left to the physicians,”!54

This study was not brought ro the artentioa
of the Argonne Human Use Commitree until
November 1973, even though it had been estab-
lished in January 1973. (See chapter 6 for a
discussion of humar use commiteees.) In a brief~
ing for the 1974 AEC investigation, Dr. Liver-
man attributed this failure to bring the study
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before the Human Use Commitzee to the fol-
lowing factors: “(1) [Argonne’s] opinion that the
studies came under the scope of 2 protocol ap-
proved by that Committee in 1971, (2) The
nature of the studies was to be suppressed ro
avoid embarrassing publicity for AEC.”155

In 1974 the AEC informed at least two of the
four living subjects—Eda Charlton and John
Mousso—of the plutonium injections and had
them sign documencs to chis effect. These docu-
ments did not provide any informartion on pos-

sible effects of the injections, although they did '

describe the purpose as having been “ro deter:
mine how plutonium, a man-made radioactive
material, is deposited and excreted in the human
body.”!%6 One living patient, Jan Stads, was not
told, because it was her attending physician’s
opinion that her condition was precarious and
thar disclosure in this case would be “medically
indefensible.” 7 This judgment, like that of De.
Waterhouse’s, exemplifies how physicians of the
time commonly managed the informarion they
shared wich their parients. Physicians typically
told parients only what they thoughr it was help-
ful for them to know; if in the physician’s judg-
ment information might cause the patient to
become upser or distressed, this was often con-
sidered reason enough to withhold it.!58 The
judgment also suggests that Ms. Stadr, like Ms.
Charlton and Mr. Mousso, had not been told
the truch about the experiments at the rime the
injections occurred or that she had forgotzen.

The AEC recommended thar exhumartions
continue, but enly with full disclosure to the
subjecrs’ next of kin.

The Boston Project
Uranium Injections

Human experiments conducted to measure the
excretion and distribution of atomic weapons
materials did not scop with the last of the injec-
tions at the University of California. The Bos-
ton Project human uranium-injection experi-
ments were conducred from 1953 to 1957 ar
Massachuserts General Hospital (MGH) as part
of a cooperative project betwean the hospiral and
the Health Physics Division of Oak Ridge Na-
tional Laboratory. Eleven parients with rerminal
conditions were injected with uranium, although

data obuined from three of these subjects were
never published.! The ORNL and the AEC
undertook the Boston Project to obtain berrer
data for the development of worker safety stan-
dards. One of the tnvestigators wrote that the
Boston Project would provide “z wonderful op-
portunity to secure ‘human dara’ for che analy-
sis and interpretation of industrial exposures,”!90
The occupational standards for uranium at the
time were based on animal data and on the ex-
periment conducted at Rochester in the 1940s.
No autopsy data were obtained from this eacljer
experiment at Rochester, however, since none of
the patients had terminal diseases. Thus, wrote
a Boston Project investigator, “the uncerrainty,
in so far as the distribution of uranium was con-
cerned, was nor reduced (by the Rochester ex-
periment] or could not even be determined,”!6!

The Boston Project involved a second pur-
pose—the search for a radioisotope that would
localize in 2 certain type of brain tumor—called
glioblastomas—and destroy them when acri-
vated by a beam of neutrons. This had long been
the research interest of Dr. William Sweet at
MGH; at the time, these tumors were clearly
diagnosable and 100 percent faral, and there was
no effective treatment. This research invoitved
many radioisotopes over the years, most nota.
bly isotopes of boron and phosphorus. It is
unclear whether Dr. Sweet would have tested
uranium without ORNL’s involvement—or
whether it would have been made available to
him by the AEC. Dr. Sweet has indicated to the
Committee that he was incerested in the poten-
tial of uranium as 2 therapeutic agent prior to
being approached by the AEC zbour the possi-
bility of conducting a joint project. 162

The Boston Project produced data on the dis-
tribution of uranium in the human body that the
earlier Manhattan Districe uranium studies had
not provided. The data obrained indicated that
uranium, at least at the dose levels used in the
Boston Project, localized in the human kidney
at higher concentrations than small animal data
had predicted and that therefore the maximum
permissible levels for uranium in water and air
might be unsafe. Recommendarions made by the
investigarors of the Boston Projectfor more con-
servative occuparional standards were apparently
not heeded, however. The accepted occupational
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levels for uranium became less rather than more
conservative over the years, despite the findings
of the Boston Project.163 |

Hopes that uranium would localize suffi-
ciently in brain tumors to be of potential thera-
peutic use were unfulfilled. Ina 1979 interview,
Robert Bernard, one of the health physicists ar
ORNL most intimarely involved with the study,

was asked if during the experiment uranium was

showing any promise as a treatment. “No, it con-
centrated in the kidney just like Rochester said
back in the ’40’s. . . . They got brain tumor
samples. There was very little uranium present,
but Sweet was still wondering: maybe [it was)
nort a high enough dose.”164

Ina 1995 interview, Karl Morgan, head of the
Health Physics Division of ORNL ar the time
of the Boston Project, indicated that the project
was ultimately discontinued in 1957165 because
of the concerns of an ORNL health physicist:

He felt thar the patients were given very large doses
of uranium which our data had indicated—char is, the
dara we collected [art ORNL] in setting permissible
doses—would be very harmful. . . . I immediarely
cancelled our participarion in the program. Appar-
ently, they were given doses thar were many rimes the
- . . permissible body burden,'¢¢

In their application to their radicisorope com-
mittee, MGH investigators clearly recorded that
the proposed dose of 2.12 rem per week “exceeds
maximum permissible exposure rate of 0.3 rem/
week but [parients] are terminal.”167

At least one of the subjects was selected for the
distzibution pare of the study only. Reports de-
scribe the patients as “virtually all” having ma-
lignant brain tumors; newly available documents
indicate that ar least one patient injected with
uranium did not have a brain tumor at all. An
unidentified male, identity and age still unknown®
at the time of his death, became Boston Project
subject VI when he “was brought to the Emer-
gency Ward after being found unconscious. . . .
No other information was obtainable.”168 Ac-
cording to his autopsy report, this patient was
suffering from 2 subdural hematoma—a severe
hemorrhage—on his brain. There was clearly no
benefit intended for this patient from the injec-
tion of uranium, but there is evidence of harm
attributable to the injection. His autopsy report
records clinical evidence of mild kidney failure?é?

and pathological evidence of kidney nephrosis
(damage to the kidney tubules) from the chemi-
cal toxicity of uranium metal.!”0 The report also
records thar “the liver, spleen, kidneys and bone
marrow showed evidence of radiation.”!7}
Even for the patient-subjects with brain can-
cer, there was no expectation on the part of in-
vestigators that the experiment would benefit the
subjects themselves. The object of the experi-
ment was to test whether uranium would local-
ize sufficiently in brain tumors to be of thera-
peutic value in the future. In order for uranium
to have had therapeuric porential for patient-
subjects, exposure 1o a reactor’s neutron beam
would have been necessary to then acrivate the
uranium, #fit had localized sufficiently in the
tumors, which it did not. There was, however,
no plan to expose these particular patient-sub-
jects to a neutron beam; the goal was ro see
whether the concentration would justify furcher
research that would involve exposure 10 a neu-
tron beam. Most of the subjects were already
comatose and “in the terminal phase of severe
irreversible central nervous system disease.”!72
The doses used in the Boston Project were
high; the lowest dose was comparabie to the
highest used in the earlier Rochester wranium

-experiment—a dose that had caused detecrable

kidney damage in one of the Rochester subjects.
One document records thar at least two Boston
Project Qubjccts, in addition to subject VI, had
kidney damage at the time of death, although
this document does not directly link this dam-
age to the vranium injections.!?

There is no discussion of consent in any of the
Boston Project reports. It appears that ORNL
lefr such considerations to Dr. Sweer and MGH.
In an interim report, ORNL discusses the divi-
sion of responsibility in the experiment: “It was
agreed that the Y-12 Health Physics Department
(at Oak Ridge] would prepare injection solu-
tions and perform the analytical work associated
with ‘this joint effort. Massachusetts General
Hospital agreed to select the patients, perform
the injections, and care for the patients during
the period of study.”'74

Dr. Sweer told the Advisory Committee in
1995 thar it was his practice to obrtain consent
from patients or from their families and “scru-
pulously to give a patient all the information we
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had ourselves.”'75 The Committee has not been
able to locate any documents that bear on ques-
tions of disclosure or consent for this experi-
ment.'”¢ The case of the Boston Project subject
who was broughr into the hospital after being
found unconscious, and who, according to his
autopsy report, was never idenrified and never
regained consciousness, indicates that this rule
was not applied universally.

CONCLUSION

From 1945 through 1947 Manhattan Project
researchers injecred eighreen human subjects
with plutonium, five human subjects wich polo-
nium, and six human subjects with uranium to
obtain metabolic dara relared to the safety of
those working on the production of nuclear
weapans. All of these subjects were patients hos-
pitalized ar facilities affiliated with the Univer-
sities of Rochester, California, and Chicago or
at Oak Ridge. Another set of experiments took
place berween 1953 and 1957 ar Massachusetts
General Hospital, in which human subjects were
injected with uranium. In no case was there any
expectation thar these patient-subjects would
benefit medically from the injections. . _

At fifty years’ remove, it is in some respects
remarkable that so much information has sur-
vived that bears on the question of whar the
patient-subjects and their families were told.
Particularly for the Manhattan Project pluto-
nium experiments informarion is available, in
targe parr because of the 1974 AEC inquiry in
which interviews with principals of these experi-
ments were conducted and records of these in-
terviews mainrained. At the same time, however,
there are significanrgaps in the record for all the
experiments. Particularly where the evidence is
skimpy, it is possible that some of the patient-
subjects agreed to be used in nontherapeutic
experiments. But the picture thar emerges sug-
gests otherwise. This picture is bolstered by the
historical contexr, As we discussed in chapter 2,
it was not uncommeon in the 1940s and 1950s
for physician-investigarors to experiment on
patients without their knowledge or consent,
even where the parients could not benefit medi-
cally from the experimental procedures. This

context is referenced in a 1946 letrer abour the
University of California injections: “These doc-
tors state that the injections would probably be i
made without the knowledge of the patienc. . . .
Such injections were not divergent from the nor-
mal experimental method in the hospial. .. .77
Here we present our conclusions abour the
ethics of these experiments, first for the ser of
experiments conducted between 1945 and 1947 ;|
and then for the experiment conducted from
1953 to 1957. Because the facts appear to be
different in the different institutions at which
these experiments took place, we summarize
what we have learned about risk, disclosure, and
consent at each location. We also analyze the
ethical issues the experiments raise in common.
In our analysis, we focus on whether the subjects
consented to being used in experiments Jrom
which they could nor benefit medically, and the
extent to which the subjects were exposed to risk
of harm. We also focus on the particular ethical
considerations raised when research is conducted
on patients at the end of their lives. All but one
member of the Advisory Commirree believe that
what follows is the mosr plausible interpretation i
of the available evidence in light of the histori- X
cal context.
With one exception, the historical record sug-
gests that these parients-subjects were nor told
that they were to be used in experiments for
which there was no expectation they would ben-
efit medically, and as a consequence, it is un-
likely they consented to this use of their person.
In the case of the plutonium experiments,
there was no reason to think that the injections
would cause any acute effects in the subjects.
This was not true, however, in the case of the
Rochester uranium experiments. Both the plu-
tonium and the Rochester uranium experiments
put the subjects ar risk of developing cancer in
ten or twenty years’ time. In some cases, this risk
was eliminated by the selection of subjects who
were likely to die in the near future. The selec-
tion of subjects with chronic illnesses was also
an apparent strategy to contain this long-term
risk of cancer. However, some of these subjects
lived for far longer than ten years, and some were
misdiagnosed altogether. On the basis of avail-
able evidence, we could not conciude that any
individual was or was not physicaily harmed as
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a result of the plutonium injections. There is
some evidence that there were observable,
subcliriical bone changes of unclear significance
in at least two surviving subjects who were fol-
lowed up in 1953 and 1973 and in one deceased
subject who was exhumed in 1973, The uranium
injections at Rochester were designed to produce
minimal detecrable harm—that was the end-
point of the experiment. Such minimal damage
is reported to have occurred in the sixth patient
of the series.

In the case of Mr. Cade at Oak Ridge, a phy-
sician claiming to have injected Mr. Cade re-
ported that his consent was not obrained. An
apparently healthy man in his early fifties, Mr.
Cade was pur ar some (probably small) risk of
cancer by the plutonium injection.

At the University of Chicago, the only evi-
dence that bears on disclosure and consent comes
from an interview with a Chicago investigator
conducted as part of the AEC's 1974 inquiry.
The investigator was recorded as saying that in
obtaining consent patients were told that the
radioacrive substance to be injected “was not
necessarily for the benefit of the patients but
mighe help other people.”'7® This statement
is misleading. It suggests that there was some
chance these patient-subjects might benefit when
there was no such expectation. At the same time,
however, this statement suggests thar the subjects
+ at Chicago were told something. These subjects
also were all apparently terminally il and thus
at no risk of developing plutonium-induced can-
cer; at least two of the three were known to have
died within one year of the injection.

Misleading language was purportedly also
used with subjects at the University of Califor-
nia, where a secondhand account suggests that
subjects were told they were to be injected with'
a new substance that “had some properties like
other substances that had been used to control
growth processes in patients.”\”? Language in a
1946 letter suggests that at least some of the
injections at the University of California may
have occurred altogether withour the knowledge
- of the patients. In the case of Mr. Allen, one of
. the California subjects, two physicians atzested
that the experimental nature of the procedure
had been explained to Mr. Allen and that he had
consented, And yet Mr. Allen’s physician was
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subsequently informed thar the follow-up stud-
ies were in relation to sreatment Mr. Allen had
received at the University of California. This
suggests that, while Mr. Allen may have been
told the procedure was experimental, it is not
likely that he was told chat the procedure was
part of an experiment in which there was no ex-
pectation that he would benefit medically. Both
Mr. Allen and Mr. Stevens survived long enough
after injection to be at risk of plutonium-induced
cancer.

All the available evidence suggests that none
of the subjects injected with either plutonium
or uranium at Rochester knew or consented to
their being used as subjects in experiments from
which they could not benefit. This evidence
comes from recollections of some of the indi-
viduals who were involved with the plutonium
injections, as well as documents about seminars
and follow-up studies in the early 1950s suggest-
ing that information about the experiments
should be concealed from the subjects. Most of
the subjects ar Rochester had serious chronic ill-
nesses. [t is unclear how likely it was ar the time
that these patients would not survive more than
ten years. A few of these subjects were still alive
more than twenty years after the injections.
None of the plutonium subjects but all of the
uranium subjects were put at risk of acute effects
from the experiment.

The puipose of the 1973 follow-up studies
was withheld from two surviving subjects. Also,
both Elmer Allen’s physician and family mem-
bers of deceased subjects were misled by AEC
officials about the purpose of the follow-up stud-
ies. They were told that the follow-up was in
relation to past medical treatment, which was
not true. _

It is uniikely that AEC officials would have
lied about or otherwise attempted 1o conceal the
purpose of the follow-up studies if at the outser
the subjects had known and agreed to their being
used as subjects in nontherapeutic experiments.
Itis also relevant that when the Atomic Energy
Commission succeeded the Manhattan Project

on January 1, 1947, officials decided to keep the
plutonium injections secre. It appears that this
decision was based on concerns abour legal
lzabiliey and adverse public reaction, not national
security. The documents show that the AEC
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responded to the possibility chat consent was
not obtained in the pluronium experiments, as
well as their lack of therapeurtic benefit, by
stating requirements for informed consenr and
therapeutic benefit for future research, while still
keeping the experiments secret. As a result of the
decision to keep the injections secret, the sub-
jects and their families, as well as the general
public, were denied informartion about these
experiments until the 1970s.

The one likely exception to this picture of
patients not knowing that they were used as sub-
jects in experiments that would not benefit them
is the polonium experiment conducted at Roch-
+ ester. This is the one instance in which the
patient-subjects are said to have volunteered af-
ter being told about “the general problem.” Al-
though there is no direct evidence that these
subjects were told chat the experiment was not
for their benefit, the language of volunteering
suggests a more forthright disclosure was made,
more in keeping with the conventions in non-
therapeutic research with healthy subjects than
in research with patients (see chaprer 2). We
cannot reconcile the account of the polonium
experiment with the historical record on the
other injections. _

The Advisory Commirree is persuaded that
these experiments were motivated by a concern
for national security and worker safery and that,
particularly in the case of the plutonium injec-
tions, they produced results that continue to
benefit workers in the nuclear industry today. 180
However, with the possible exception of the
polonium experiments, we believe that these
experiments were unethical. In the conduct of
these experiments, two basic moral principles
were violated—that one ought not to use people
as a mere means to the ends of others and that
one ought not o deceive others—in the absence
of any morally acceptable justification for such
-conduct. National security considerations may
have required keeping secret the names of clas-
sified substances, but they would not have re-
quired using people as subjects in experiments
without their knowledge or giving people the
false impression that they or their family mem-
bers had been given treatment when instead they
had been given a substance that was not intended

to be of benefit.

v
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The egregiousness of the disrespectful way in
which the subjects of the injection experiments
and their families were treated is heightened by
the facc that the subjects were hospitalized pa-
tients. Their being ill and institutionalized left
them vulnerable to exploitation. As patients, it
would have been reasonable for them to assume
that their physicians were acting in their best in-

, terests, even if chey were being given “experi-

mental” interventions. Instead, the physicians
violated their fiduciary responsibilities by giving
the parients substances from which there was no
expectation they would benefir and whose effects
were uncertain, This is clearest at Rochester
where at least the uranjum subjects, and perhaps
the plutonium subjects, were apparently the
personal patiencs of the principal investigaror.
Concern for minimizing risk of harm 1o sub-
jects is evident in several of the planning docu-
ments relating to the experiments, an obligation
that many of those involved apparently took se-
riously. At Chicago, for example, where the high-
est doses of plutonium were used, care was taken
to ensure thar all the subjects had rerminal ill-
nesses. In those cases where this concern for risk
was less evident and subjects were exposed to
more troubling risks, the moral wrong done in
the experiments was greater. Where it was not
reasonable to assiume that subjects would be dead
before a cancer risk had a chance to marerialize,
or in the case of the uranium injections at Roch-
ester where acute effects were sought, the experi-
ments are more morally offensive.
Consideration for the basic moral principle

.thar people not be put at risk of harm is appar-

ently what animated the decision 1o give higher
doses to only “terminal” patients who could not
survive long enough for harms to materialize. A
person who is dying may have fewer interests in
the future than a person who is not. This does
not mean, however, that a dying person is owed
less respect and may be used, like an object, as
a mere means to the ends of others. There are
many moral questions about research on patients
who are dying; the desperarion of their circum-
stances leaves them vulnerable to exploitation.
At a minimum, nontherapeutic research on a
dying patient without the patient’s consent or
the authorization of an appropriate family mem-
ber is clearly unethical.




Uranium was also injected in eleven patients
with rerminal conditions at Massachusetts Gen-
eral Hospital in an experiment conducted jointly

by the hospital and Oak Ridge National Labo-

ratory from 1953 to 1957. ORNL's purpose was
to obtain dara for setting nuclear worker safery
standards. A second purpose was to identify a
radioisotope that would localize in brain tumors
and destroy them when activated by a neutron
beam. Although all but one of the parient-
subjects had brain cancer, the limited purpose of
the experiment—to establish whether uranium
would localize sufficiently—meant thar there was
no expectation that patient-subjects might bene-
fir medically from the uranium injections.

The uranium doses in the Boston experiment
were comparable to or higher than the one that
caused measurable physical harm in the Roch-
ester subject. Boston subjects were apparently
subjected to brain biopsies, presumably solely for
scientific purposes. At least three Boston subjects
showed kidney damage at the time of death. In
one of these cases, a trauma victim who was
found uncenscious, the autopsy report recorded
clinical evidence of some amount of kidney fail-
ure and pathological evidence of kidney dam-
age due o the chemical toxicity of uranium.

The only evidence available about what the
Boston subjects were told comes from 1995 tes-
timony of one of the investigators, Dr. William
Sweet, who said it was his practice to “give a
patient all the informartion we had ourselves.”
Presumably this would have included thar the
injections had no prospect of benefiting the
patient. The Boston Project was an instance in
which high doses were given to dying patients.
Some of these patients were comatose or other-
wise suffering from severe, irreversible central
nervous system disease. Unless these patients, or
the families of comatose or incompetent pa-
tients, understood that the injections were not
for their benefir and still agreed to the injections,
this experiment also was unerhical. There was no
justification for using dying patients as mere
means to the ends of the investigators and the
AEC. In at least one case, this disrespectful treat-
ment clearly occurred. The trauma victim who
arrived at the hospital unconscious was used as
a subject despite the fact thac his identity was
never known. Presumably he was not accompa-
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nied by any family or friends who might have
authorized such a use of his body..

Only extraordinary circumstances can justify
deception and the use of people as mere means
by government officials and physicians in the
conduct of research involving human subjects.
In the case of the injection experiments, we see
no reason thar the laudable goals of the research

could not have been pursued in a morally accept-

able fashion. There is no reason to think that
people would not have been willing to serve as
subjects of radiation research for altruistic rea-
sons, and indeed there is evidence of people
writing to the AEC to volunteer themselves for
fust such efforts (see chapter 13).

That people are not likely ro live long enough
to be harmed does not justify failing to respect
them as people. Concerns abour adverse public
relations and legal liabilicy do not justify deceiv-
ing subjects, their families, and the public. In-
sofar as basic moral principles were violated in
the conducr of the injection experiments, the
Manhattan Engineer District, the AEC, the re-
sponsible officials of these agencies, and the
medical professionals responsible for the injec-
tions are accountable for the moral wrongs that
were done.
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