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MEMORANDUM
. Dr. Ge A. Andrews pae_ Juna 29, 1966
suBsECT Am‘m:mﬂmi OF IODINE-131 TO VOLUNTRERS
copies 1o Pfe Eniseley, Dr. Edwards, Dr. Lushbaugh, Mr. Gibbs, file

Refsrence material -- regarding posaible aduninistration of iodine-131 to
volunteers.

Intake Absorbed Dose to Whole Absorbed Dase to Thyroid
(uCl of 1-131) Body After Casplete Decay After Complets Decay

(rads) (zads)

0.5 1.84 x 1073 0.664
1 3.67 x 10”3 1.33

: 2 7.34 x 1072 2.65
3 11.0 x 1073 3.98
; 4 14.7 x 1072 5.31
‘E 5 18.4 x 1073 | 6.64
B 6 22,0 x 1073 7.96
i ? 25.7 x 1073 9.29
8 29.4 x 1073 10.6
§ 9 33.0 x 1073 11.9
' 10 36.7 x 1073 13.3

These dose calculations are based on ths standard man who weighs 70 kilograms
and who has 202 uptake of iodine-131 by a 20-gram thyroid.

The maximm permissible expesure guides set by the AZC are
3 rem/quarter 5 rem/year to the whole body
10 rem/quarter 30 rem/year to the thyroid

REPOSITORY ___Onet o Ldun cobion.
Patricia Dalton

corecrian _[MNedical Rovolio mnchide Radistion Safety Office

EGX Ne.
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MEMORANDUM

SUBJECT

R!S!ARCH PIOPOSAL ros US! or IOIHAL HUMAN VOLUNT!!RS IN STUDY OF COIl!LATIOI

copies ToWilliam Gibbs and file

CORRELATION OF 13‘1 THYROID UPTAKE AND LOSS WITH WHOLE BODY RETENTION

Objectives: To determine ~

1. Correlation of percent uptake in thyroid with one amd two day whole ol
body retnetion of 1311;

2. Correlation of rcrco-t uptake im thyroid with one and two day urinary
excretiom of !

3. Cor:;la:ion of one and. two day urinary excretiom with whole body retemtion
of 11,

4. Correlation of chemical PBI with 24 and 48 hour thyroid uptake and whole
body retentionm;

5. Retentiom half times of unbound (imitial urinary excrecion) and bound
iodine (whole body and thyroid retemtioam);

6. Discrepancy between the thyroid bound iodime regression line and that
measured by whole body counting, hoping to measure the rates of utilizatiom
of extrathyroidal bound (hormonal) fodine {m mormal, athyroid, hypo- and
hyperthyroid persons. '

Research Design: Four groups of 10 persons each will be studied. The groups
will consist of normal, thyroidectomized, !xto- and hyperthyroid persons.

Bach person will receive & microcuries of 1 orally. Urinmary collection

will be made for 24, 48, and 72 hours. Thyroid uptakes will be made by using

a 3 x 2 Nal crystal at 6, 24, 48, and 72 hours, and at weekly intervals as long
as feasible up to 3 months. Whole body retention measurements will be made at
the same intervals. A chemical! PBI will be done at time of dosage.

Duration of Studv: Ome year.

bbe

uuzgtﬁ A

) Villiam Cibb
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COPIES TO. Dy

Permissicn is requested for the use of trace amounts (5 uc) of rbenium-158

in volunteer subjects of the Medical Division staf?f. This material is
carrier-free and obtained from a long-lived parent, tungsten-i88 (t1/2 = 70 days).
Rhenium-188 has a 17 bour balf-1ife and in the perrhenate form has

a distridbution approximately the same as pertechnetate. The main sites of the
concentraticn are the thyroid and stomach. Miss Dalton has animal data from

our work and is presently meking dose calculations. The rhenium-183 from )
the. tungsten gensrator is contaminated with tungsten-188 at a level of 4 x 107" % ,

ORiUiivAL SIGNED 3Y
B L. HAYES

PR ey QA

“R. L. Hayes
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MEMORANDUM
A 800 Balow DATE July 11, 1968
‘SUBJECT July 11, 1368

s'roposed Tracer .tudy Using Rhenium=-138

g
Is

-,

et mioned Dy
Pulph Gn hioocowy, Se T
R, bi. Kniscley
so: Dr. Andrews

Dr. Edwards

My, Cloutier

Dr, Lushbeagh

Lr. &F‘

Lr, my v
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MEMORANDUM “

o ORINS Human Use Committee oate | Julv 4. 1955

‘sUBJECT _PROPOSZD TRACER STUDY OF RHMNTUM-188.

coples ToDr. Andrews: Dr. Kniselev: Dr., Zdyards; Mr, Cloutier; Dr. Tushbangh; Mr, Raffer il

Furpose

Rhenium-188 is of interest because of its chemical similarity to technetium.
Rhenium-188 has a half-1ife of 17 hours and can be produced from a tungsten-188
zenerator. Rhenium is of particular interest because its parent, tunzsten-188
has a half-1life of approximotely 70 days. It is readily produced in a reactor.
The lonz useful life of a rhenium-188 generator mzkes it superior to a
technetium-99m generator from an economic standpoint. The distritution of
rhenium-188 in the perrhenate form is similar to that of pertechnetate. It
could consequently possibly find use as a2 thyroid scanninz agent. e ha-re been
cble to produce a sulfur colloid of rhenium-158 and consequently it could also
conceivably be used for liver, spleen, and bone marrcv scenning. OF particular
interest is the fact that there appears to be a difference in the excretory
vattern between perrhenate and pertechnetate. In rats, perrhenate 1s excreted
almost exclusively in the urine whereas with pertechnetate the fecal and
urinary paths are approximately equal. II the excretory pattern of perrhenate
in humans is similar to that of rats, it is conceivable that rhenium-18& could
be used as a test for achlorhydria. Normelly verrhenate is cycled through the
stomach in a manner similar to iodide and pertechretate. Since there is little
fecal holdup of the isotope, achlorhydria mizht be expected to distinctly
increase the rate of perrhenate excretion. Initial studies in humans would be
for the purpose of determining the excretory path in humans.

SubJjects

It is proposed initially to study the retention of rhenium-188 in the
pertechnetate form in two volunteer subjects from the Medical Division Staf?l.
The dose administered would be approximately 5 microcuries and the route would
be by mouth. The information so obtained could be used to make Purther dose
estimates preliminary to the study of rhenium-133 in patients.

Radiation dose

Miss Patricia Delton of the Radiation Safety Office has suprvlied the Tollowing
radiation dose figures for rhenium-183 based on animal data of rheniun-188
administered intravenously in the perrhenate form: whole-body 0.7 rads per
millicurie; thyroid 38 rads per millicurie: stomach 32 rads per millicurie.

For purposes of comparison iodine-131 would give doses for whole-body, thyreid,
and stomach of 3.9, 1400, and T712. It should be pointed out that Miss Dalton's
calculations for rhenium-188 involve the assumption of no excretion. Doses for
rhenium-188 would be considerably less if excretion were taken into account.

107999
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4. Contarination

The rhenium-1G8 =enerator consists of tunzsten-1S8 bound to a HZC-1

zirconium oxide support. The rhenium-130 is eluted with a mixture ol oF
rarts methylethyl ketone, and 5 »parts 0,.01N hydrochloric acid. Ixcert Tor
initial milkinis on the tvo ”enerators that we have used, the contamination

of the eluant with tunrsten 186 has been insiznificant. At the mresent time
tne level is 4 x 10~ 4‘. This would constitute 4 nanocuries of ‘tungsten-18C
per millicurie of rhenium-182, or for the dose plamned for the two volunteers,
approximately 20 picocuries of tungsten-130C. To date arvroximately 50 mllAluQS
have been made without any evidence of increased ccontamination by the tunzsten
varent. The contamination level is quite low and it is necessary tc wait Tor
practically complete decay of rhenium-188 before a vrecise contaminztion value
can be arrived at. However, it is possible in the Tuture use of this
radioisctope to carry out a preliminary separation test for gross contamin
the eluant with tungsten-188. Since the half-life of rhenium-13C is 17 ho
the milking could be carried out the day bvefore administration sc that thi
test could be made.

~

ation of
\rs

w r

. Toxicitr.,

A1

o0

lo apparent toxic effects have been noticed in rats given I.V. rhenium-1CC
postadministration.
he material has also been tested Zor pyrogens with a negative result.

A

-

n & perrhenate form durinz a period of upr to 3 dars

o

K e

As Indicated above we vpresently plan to make a nreliminery study in twe —-olunteers
te assess the feasibility of further studies in humans. This memorandum constitutes
& reguest for vermission to melke studies in two —olunteers and is alsc intended as
surpert for future requests should these seam desirable.

/7 "
/‘/ L -
/jf ) NE o~

/é
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FORM P-4
MEMORANDUM i
- Dr. R. M. Kniseley pare July 1£, 1966
ADMINISTRATION OF RHENIUMN~188 TO VOLUNTEERS
. sUBJECT.
COPIES TO Dr, Edwards, Dr. Hayes, file

On the basis of animal data supplied by Dr. Hayes, I have
estimated the absorbed dose from rhenium-188. These estimates are
referred to a 70=-kilogram standard mar, and it was assumed there was
no excretion of the rhenium-188,

Critical Organ Absorbed Dose per Absorbed Dose from
_— Microcurie Intake 5 Microcuries
(rads/pCi) (rads)
Whole Body 0.000702 0.00351
Thyroid 0.0381 0.191
Stomach 0.0315 0.158

According to Dr. Hayes, the rhenium-188 is contaminated by the
parent (tungsten-138, 65-day half-life) at a level of about 0.0005 %.

The following table lists a conservative estimate of the dose
from the tungsten contaminant in 5 pCi of rhenium-188. For these
estimates it was assumed there was 100 % uptake of tungsten-188 by the
eritical organ and no excretion.

Critical Crgan Absorbed Dose from 188, Contaminant in 5 uCi 1§§E§
(millirads)
Whole Body 0.0004
Thyroid 0.7
Stomach 0.06
Bone 0.002

For reference, the Radiation Protection Guides established by
the AEC recommend the following limits:

Whole body,
head and trunk 3 rem/quarter 5 rem/year
Thyroid 10 rem/quarter 30 rem/year

//T) L
Jabein( Latfon
Patricia Dalton
Radiation Safety Office
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MEMORANDUM

0 Humen Use Committee pATE September 7, 1957

.usuect__ Clinical Trial of | 12In™ as o Kidney and Bone Scamming Agent

CarPIES TO

1. Proposal:

Recent znimal studies have indicated that 1151,® may be of use as
both a kidney and bone scanning agent. It is proposed that controlled
clinicel trials be carried out to determine whether these observations
will hold true in man and to vhat extent this radioisotope may be of
use in such scanning procedures.

2, Rodioisotope:

Indium-113m has a half 1life of 1.7 hours, It decays by isomeric
trensition to stable 113In emitting a 390 kev zamma rey; a 35% conversion
occurs, Indium-113m can be obtained carrier free from parent 5sn
(T1 = 118 days) using a hydrous zirconium oxide generator system.

The short half life (low radiation dose) the reasonably low gamma
energy (compatible with 1511 collimators), and the long half life and
modest cost of the parent make 131n™ an attractive radioisotope from
a2 diagnostic standpoint.

5. Chemical Form:

Indium-11%m citrate-saline solution containing stable gallium
citrate administered at a level of 0.5mg Ga/Kg of body weight. The
melar citrate to gallium ratio will be held at 3:1.

4, Route of Administration:

Intravenous

5. Proposed Dosage:

One to two milicuries for kidney scans; five to ten milicuries
Tor bone scans, See chemical form (3,) for chemical dosage.

5. IZxperimental Protocol:

a, Number and selection of patients: To be determined by the
clinical staff,

b. Duration of studies: Due to the short half life of 113Inm
(1.7 hr.), scanning should be carried out during the same work day and

preferably within four hours of administration, The time period for the
total investigation will be determined by the clinical staff,

1079994
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lfemo to: Human Use Committee Page 2 September 7, 1957

¢, Types and frequency of assay: Urine, blood (2t half hour
intervels during first hour and at one to two hour intervals thereafter
throuzh the sixth hour here possible), and other tests deemed desirable
by the clinieal staff,

T. Animel Studies:

For convenience, high specifiec activity T14Tn™ hes been used es

e tracer for !1JIn® in most of the animel studies to deate. However,
Th1p™ and 113In™ have civen compareble results as shown columms 1 and 6
and 4 and 5 of Table 2,

TThen 1MInm at a psewdocarrier-free level is administered in the
citrate Torm, the distribution is diffuse as showm by the data in colum 1
of Table 1. This type distribution is similar to that obtained with
59Ga and T2Ga. It is apparently due to binding of indium by blood rro-
teins (vork by Dr. R. E., Hartmen, Summer 1957). Stable gellium appears
to compete for these binding sites. The data in Teble 1 (columns 1-7)
shovs that as the amount of steble gallium (citrete form) administered
ith the 1%In® vas increased, the blood level of '1%In™ rapidly decreesed.
On the other hand, the concentration of TR 4n the kidney and bone
increzsed markedly so that ot o level of 5 milligrams zallium per kilo-
gram the ratio of kidney to blood was 40 and that of the femur to blood
14, This distribution pattern persisted throush 21 hours (column & of
Teble 1), Figure 1 shows a plot of the three-nour data from Table 1
for the blood, kidney, and average bone. As little as O.? ﬂilligram
zallium per kilogram zives on apparent mexirmum upteke of T41n™ in the
kidney of the rat.

In colums 1 and 2 of Teble 2 are shown the results of a double
isotope study using Th1n® ong T2ge. The resulis were similar except
“or the levels in the kidne7 znd dlood. Indium-11lm eppears to deposit
in the kidney and remain. Columm 3 of Table 2 shows the results of a
previous study of °“Ga with the same level of stable gallium, Here zgain,
the azmount of the gallium radioisotﬁpe rresent in the kidney at three
hours is much less than that for !1*In®, The results in columms 1 and 2
of Table 3 indicate the rapidity with which 1T4gpm deposits in the kidney
and bone.

Colums 4 and 5 in Table 3 show the results of studies at the 0.5
milligram gallium level vhen the citrate present was varied., An approx-
imate seven fold increase in the cltrate/gallium ratio appears to partially
enhence bone deposition, but there is no decrease in blood level.

Figure 2 shows a scan and an Anger camers picture of two rabbits given
0.5 milligram gallium per iilogram with '12In® (top) and '1*In® (bottom).
The distribution for the 117In® rabbit is shown in column 3 of Table 3,

1079995
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lero to: Human Use Cormittee Page 3 September 7, 1957

The ferur/blood ratio for this animal was 12, decidedly better than
that achieved with the rat at the 0,5 milligram gallium level, Should
the bone prove to have a promising uptake of ''2In® in the human, the
results in coluen 5 of Teble 3 indicate that possible consideration
might be given to solublizing agents other than citrate. The use of
nitrilotriacetic acid (NTA) zcppears to decrease the deposition of

In® in the kidney vhile increasing that in the bone. The femur/
blood ratio is also higher.

6. Radiation Dose:

Besed on an extrapolation from rat distribu?ion data, the
Radiation Safety Office has calculated that the 15Inm dose to the
humen kidney will be 0,31 rads per millicurie administered and that to
the bone 0,057 rads per millicurie. Immediate deposition and com$lete
decay in situ was assumed. The wvhole body dose in the human for 15Inm,
assuming uniform distribution and no excretion, is estimated to be 0,022
roeds per millicurie administered. A copy of these calculetions is
aveilzble in the Radiation Salfety Office,

C. Related and Fertinent Hum=n Data:

Indium-113m has been used for liver, spleen, bone marrow, lung,
and brain scanning in humzns (Ifucleonics, October 1955, November 1955,
February 1967; various reports at the June 1957 meetinz of Society of
Ifuclecr Medicine, and ebstracts in Volume C, MNumber 4 of Journal of

Huclear Medicines.

10, Chemicel, Radiestion, and Infectious Hazards:

Gallium-58 citrate has been under evaluation as a bone scanning
agent in the Medical Division's clinicel progrem using levels of stable
zallium up to 4 milligrams per kilogram of body weight., The present
proposal would involve the use of approximetely one-tenth (0.5 milligram
per Kz) this amount of gellium.

Associated with the 11')Inm will be a smell amount of zirconium
(30 micrograms or less?fq T%is contaminent is considered to be innocuous
oy other users of the '!'“In™ zenerator systern,.

The 1157qm used, being carrier free, will be present a2t such

lowv level on a weight besis (TO"H grams per millicurie) as to be
comrletely neglizible.

101994%
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Memo to: Humen Use Commitiee Page U September 7, 1957

The radiation dose “or the levels proposed (see 8 above) is

cons%dered to be sufficiently low by present standards. Contamination

with parent 1133n hes repeatedly been found to be less than
O.OO]J over a period of one yecr, With this level of contamination,
the 93n content in the dose rer millicurie of 131nm administered
would be less than 0,02 microcuries (assumln0 1.7 hr. delay after
rilling). The Handbook 59 permissible body burden for 1330 is 50
microcuries.

The generator system will be cultured twice weelkly to detect the
rresence of microorgenisms. OSterilizetion will ve by micropore filtration
(0.22 micron). A1l the agents used except those obtzined from pharma-
ceutical houses will be checlked for pyrogens. Mock dose preparations
will be checked at intervals for the presence of pyrozens and a portion
o each dose trepared for administration will e held back for testing

in the event of reaction. .
)) _
~ <)
’ . - /7—

R, L. Hayes
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TABLE 1

! 2 5 b 5 5 7
114y m Ml m [RE My m 11he m 1Mk m 1h1m Mlgym
Shrs. wmmmmm 3 e oo cotheus oo 31 cieata 3T eriese
5-25-67 3 hr 3 hr 3 hr 3 hr 3 hr 3 hr 21 hr
5-23-67 5=-24-67 5-22-57 5-17-67 5-10-67 5-11-67 5-19-67
8-22-67 8-24-57
B B 0.57 0.53 0,28 0.256 0.25 0.27 0.20 0.37
spleen 0.56 0.39 0,18 0.15 0.07 0.05 0,06 0,18
“{idney 2.08 (0.10) 2.22 (0,19) k.79 (0.80) 6,08 (0.76) 5.87 (0.43) 5.78 (0.23) 4.85 (0.45) 5.28 (0.39)
Ang 0.95 0.74 0.k 0,37 0.19 0,16 0.15 0.19
luscle 0.15 0.18 0.11 0.11 0.0k 0.03 0.03 0.03
b 0.54 (0,07) 0.50 (0.05) 1.41 (0,256) 1.70 (0.14) 2,18 (0.13) 3.11 (0,20) 2.64 (0,12) 2.30 (0.12)
"emur O.hk (0,03)  o.kk (0.03) 0,92 (0.11) 1.29 (0.07) 1.4k (0.05) 1.9 (0.12) 1.88 (0.08) 1.51 {0.05)
alvaria 0.27 (0.01) 0,29 (0.02) 0.65 (0,09) 0.87 (0.04) 0.95 (0.04) 1.31 (0.09) 1.33 (0.07) 1,07 (0.08)
far v 1.06 0.58 0,31 0,21 0,15 0.10 0,10 0.23
31lood 1,86 (0.14) 1.46 (0,09) 0,67 (0,10) 0.50 (0,06) 0,26 (0.05) 0.14 (0.02) 0.15 (0,02) 0.13 (0.04)
‘otal Blood 33 26% 129, 8.8% b.5% 2,5% 2.8% 2.2
\nimals 5 5 5 10 5 5 8 5
/Bl 1.1 1.5 7.2 12 23 4O 30 41
mum\wp 1.2 0.3 1.4 2.6 5.5 14 12 8.2
Y 2.8 2.4 8. 12 36 63 63 50



TABLE 2

1 2 3 Y 5 5
wﬂ.wnﬁmmnm /Ke Mwmmsmam\ Kg mm.wmmamam\ Kg _d. ﬁ_u:w.sm_ _d.muwsw ._md % H%Mmm\ Kg
3:1 citrate  3:1 citrate  3:1 citrate 3 hr 3 hr 3:1 citrate
: 3 hr 3 hr 3 hr 5-25-67 5-26-567 3 hr
_ 5-10-67 5-10-67 5-15-67 6-1-57
. 5-27-67
Liver 0.27 0.0k 0,07 0.67 0,50 0.23
Spleen 0,05 0.02 0.05 0,58 0.k5 0,056
Kidney 5.78 (0.23) 0,25 (0.04) 0.29 2,08 2.50 (0,44) 6.43 (0,50)
Lung 0.16 0.0k 0.08 0.96 0.67 0.17
Muscle 0.03 0,01 0.02 0.16 0.16 0.03
Rib 3.11 (0,20) 3,12 (0.25) k.0 0,54 0.59 (0.13) 2.23 (0.21)
Fermur 1.90 (0.12) 1.92 (0,114) 2,55 0.4k 0,43 (0.07) 1,40 (0,05)
Calvaria 1.31 (0,09) 1,47 (0.13) 1.h2 0.27 0.25 (0,03) 1.01 (0.05)
Marrow 0.10 0,06 1,056 0.77 0.10
i Blood 0.14 (0,02) 0.05 (0,01) 0.16 1.86 (0.14) 1.%1 (0,07) 0.15 (0,06)
W Total Blood 2.5 0.9 2.8 33 25 2.6
m Animals 5 5 10 5 5 5
K/BL 4o 5 1.8 1.1 1.8 YN
Fe/Bl 14 33 16 0.2 0.3 9.6
Fe/M 63 190 130 2.8 2,7 L7
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TABLE 3

1 2 3 L 5 5
1Mlrm 1131 m 1131ym 1Mlym 1hr m 1k m
G AT SN mveME e Sise
3 hr 1 hr 3 hr 3 hr 3 hr 3 hr
5-10-67 10-3-66 6-13-67 5-31-67 5-22-67 6-7-67
8-22-67
Liver 0,27 0.22 0.06 0.29 0,26 0,202
Spleen 0.05 0.09 0.10 0.14 0.15 0,084
Kidney 5.78 (0.23) b 46 1.84 5.17 (0.73) 6,08 (0,76) 1.971 (0.142)
Lung 0.16 0.25 0,02 0,30 0.37 0.211
Muscle 0,03 0.0k 0,00% 0.08 0.11 0.07k
Rib 3.11 (0,20) 0.2k 2.92 (0.37) 1,70 (0.1h) 2,899 (0.251)
Femur 1.90 (0.12) 1.1h 0.17 1.51 (0.15) 1.29 (0.07) 1.997 (0.176)
Calvaria 1.31 (0.,09) 0.21 1.08 (0.10) 0.87 (0.0k) 1.351 (0,123)
Marrow 0,10 0.22 0,07 0,22 0.21 0.173
Blood 0.14 (0,02)  0.34 0.01 0.hk (0,09) 0,50 (0.06) 0,334 (0.0h4k4)
Total Blood 2.5 5.9 1.5 7.7 8.8 5.85
Animals 5 2 1 5 10 5
K/Blood 40 13 140 12 12 5.9
Femur Blood 14 R 12 3.4 2,6 6.0
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Minutes

Human Use Committee

September 8, 1967

Present: R. L. Hayes, C. C. Lushbaugh, Roger Cloutier, C. L, Edwards,
R. M. Kniseley, and J. H, Harmon

Consideration of Proposal for clinical trial of 113-Indium as a

kidney and bone-scanning agent. In consideration of the proposal it was

agreed that it would be appropriate to have a clinical trial as proposed,
involving 20 to 30 patients with known life-shortening disease, administering
a single dose of the agent with gallium carrier at level 0,5 milligrams per
kilogram body weight. The procedure would be carried out in situations

where it might be of some possible benefit in management of the disorder,
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MEMORANDUM o :

To_Humen Use Cormittee DATE September 13, 1957

P
JBJECT_Clinical Trial of °8Ga Iebeled Erdrous Ferric Oxide Colloid for Bone Marrow Scanning

COPIES TO

1, Proposal:

To use for bone-marrow scanning in man a special preparation of
hydrous ferric oxide colloid labeled with 68Ga. The colloid will have
small, relatively uniform particle size which will increase the total
uptake of colloid in human bone marrow and decrease variations in
deposition caused by alterations in blood flow. The radiation dose to
organs other than the bone marrow would be decreased. Animal studies
have indicated that this preparation is probably innocuous and safe for
human use at the proposed levels.

2. Radioisotope:

Gallium-58 has a half liTe of 1.1 hours. It decays mainly by
positron emission and can be scanned either through positron coincidence
techniques or with the Medical Division Whole-Body Scanner using the
0.51 annihilation emission. Purchase of a positron attachment for the
Nuclear Chicago Anger Camerc hos been undgr consideration. Gallium-58
is available from its lonz lived parent, °°Ge (Tq/o = 280_4), using an
aluminum oxide generator system. The short half life of 9Cga plus the
possibility of positron coincidence detection makes the isotope attractive
as o scanning agent. Althouzh hydrous ferric oxide colloid produced by
heat hydrolysis of dilute ferric chloride results in a solution having
a2 lov pH, gallium is unique in that it is firmly bound by the colloid
under those conditions. Ferric oxide colloid produced by heat hydrolysis
vields preparations having a uniform particle size; uniformity of particle
size is a highly desircble characteristic in colloid preparations.

3. Chemical Form:

a, Gellium-58 labeled hydrous ferric oxide colloid having a
particle diameter of approximately 9 mp administered at varying levels
not to exceed 0.5 mg Fe per kg of body weight. The preparation would
also contain, as a stabilizer, either: (1) dextran, clinical grade,
non-antigenic, non-vyrogenic, obtained from Pharmachem Corporation,
Bethlehem, Pennsylvania or (2) prepared, commercial clinical grade
dextran such as Abbott Dextran 5% D5-W. The dose of dextran stabilizer


http://desirz.de

<o

H”.; \L‘mel‘ . ‘J.u.-u . [ e bl T . Lok

Memo to: Human Use Committee -2- September 13, 1957

ould not exceed 50 mz/ks body veisht (approximetely 50 ml 5% clinical
dextran for & 70 kg subject). The vreparation would be adjusted to
pH 5-7 and made isotonic with sodium acetate (0.15 M; zpproximately

10 mg sodium acetate per kg).

b, Bame as (a) except varticle size would be 5-4 millimicron
in diauweter. This particular rreparation will not be administered
until toxicity studies have been carried out and the committee has
reviewed the results,

L. Route of Administretion:

Slow intravenous administration. (Volume approximeiely 50 ml for
70 Lz subject,)

\Ji

. Proposed Dosage:

o to four millicuries 2SGa. See (3) for chemical dosage.
5. Emerimental Protocol:
2. Number and Selection of Patients:

To be determined by the clinical staff. GShould include some
stbjects suffering from liver Cisease.

b. Duration of Studies:

The time period Zor the total investigation yill be determined
by the clinicel staff. Due to the short hall life of °“Ga, scanning
should be carried out Irom one to two hours after a2dministration.

¢, Tyres and Treguency of Assay:

Urine durinz first two hours after zdministration. Blood at
frecuent intervals during the Tirst one or two hours after administration,
“reguency to be determined oy level of Terric oxide dose.

d. Special Procedures:

Lineer scans to estimate the approxrinete liver-spleen uptake.
7. Animel Studies:

For convenience, high specific activipy 25 (T1 o = 14 h) has been

voed &s a tracer Tor °“Ga. 3Both (202 and 2%Ge heve siven similar distri-
butions under similar conditions.

fon}
<
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"Then dilute ferric chloride solutions are heated to 100°, & colloid
of ferric hydroxide is produced by hydrolysis of the salt. The perticle
size of the colloid Tormed is rather uniform and mcy be veried (14 mputo
2 mp) by alterations in the heating rate and to a lesser extent by
verlations in the concentration of ferric chloride. When the colloid
is formed in the presence of zallium, the zallium decomes Tirmly bound
to the colloid particles. It remains firmly attached to the colloid
in vivo as well., Considerable animel work has been carried out using
2 zallium labeled colloid preparation having a diameter of approximately
9:5". Recently = preparation in the 3-L mp range has been under study.
Both preparations zgive good blood disappearance curves 25 shovwn in Fig. 1
and Fig. 2. A portion ol the data obteined with the O mMy preparation
is shown in Fig. 3. TFour or more anipals were used in each study.
E:cept vhere indicated (U4 mg/Fe) sacrdfice time vas cne hour. The total
activity in the blood at time of sacrirfice was 1% or less in each of
the studies. Fem@ral bone rorrovw concentrations paralleled the estimated
hone merrov content (Fiz. 3). These results vwould eppear to indicate
that in the rabbit the deposition in the bone marrow nay be markedly
ennanced by the production of z "blockade". This suggests that the
decrease in the blood disavpezrance rate (Figz. 1) cormensates in part
Tor the greater blood flow through the liver-spleen cormartment compared
to that throush the bone marrow compartment., It is anticipated that
similer results mizht be obtoined in man, elthouzh not necessarily of
the same magnitude. A colloid having a smeller particle size then the
9 1y rreparation used in +the rabbit study showrn in Fig. 3 would be nec-
esarr o attain the same number of particles per kilozram of body welight
in nen. A 3-4 mp rreperetion (specified in 3.b.) is now under study.

P ;}LUJ TA‘ ...r

C. RPadiation Dose: g et
The Radiation Safety 0°Tice has estimated that the 382 dose to the
ixq‘}53?1}4w\)b0ne marrow rould be 1.0 reds ver millicurie} assuming a 50% deposition

v in the bone marrov cormartment (normal colloid devosition is of the
s rder of 10% or less). The dose to the livey assuming & normel 907
devosition of the edministered dose would be 1.5 rads per millicurie

and the yvhole body dose Zor uniform distribution 0.057 rads per millicurie.

QJ\LC“"“» Cem (1?- I AL j{:w-»-(x Ty ¢

-

S. DRelated and Pertinent Zuvmen Data:

Torious colloidel iron hyrdroxide prepzrations cre evailable Tor
Lpeotment of iron de”iciencrr. Imferon (Lakeside Leboretories) is a
colloidel Ferric hydrovide-dextran preparetion. The proposed prevaration
(%.4.) shovld e “ery similer to Imferon in nocture., It will be cdmin-
igtered in a tueh more diluse Torm (50 millimrem ver ml Tor Imferon;

.5 mz ver mi for 7.:). The stabilizer is derrtran end the colloid charze
is mositive =s with Imferon. This vpositive chorge plus @ close to

ohysiologic pH is reported to enhance the stadility of ferric hydroxide
colloids in vivo (L. Golters in Iron in Clinicel ledicine, ed. Wallerstein
end lettier, 1958),

. O

10808000



LALLM L S ki

llemo o: Humen Use Committee o Sertember 13, 1957
10. Chemical, Radiation ond Infectious Hazaxds:
>

The level of iron vproposed (0.5 mg/kg) would not appear to present
any hezard, Experiments on rcbbits and dogs shoved no gross or histologic
abnormalities vhen the Zerric orride preparation (5.&.) was given at a
level of up to 10 mg/kz (see Research Report ORAU_&O1, p. 87). Studies
throvzh 35 days in both robbits and dogs with an °7Fe labeled 3.A.
reparatioh showved that the iron was incorporated into red cells at a
rote corroaching that of iron-59 ferrous citrate (see Tig. L).

e erplored (10 mz/kz) is of low toxicity. There

The sodium acetat
actions writh 3.A, preparations vhen cdministered
o

rere no apperent re

2t 2 level ten times that mronosed; also no significant termerature
el

evotion took place., The orel dose Tor slkeline diuresis is 1.5
~ 5-10 gms. per dazr).

The dextran used as indicated in 3.A. will be ol a vharmeceuticel
srade For intravenous use and ot z level well below that normally
aéninistered.,

The radiation dose Tor the levels vroposed (see C above) is
congidered to be sufficiently low by present stendards, Contamination
of °“Ga ith parent 2“CGe has repeatedly been Zound to be less than
0.0015; over & vperiod of two years. iith this lexel of contamination,
the ““Ce combent in the dose ver millicurie of ““Ga aéministered would
e less than 0.02 microcuries (ossuming a 1.1 hr. delay after milking).
Germanium is repidly excreted Srom the body.

The nenerator system will be cultured twice weellly to detect the
nresence of microorganisms. Sterilization will Te by micropore filtretion
(0.22 micron). 211 the czents used except those cotcined from vherme-
ceuticel houses will be checlied For pyrozens. liocl dose preparations
17111 Le checked at intervals Tor the vpresence ol »yrojens and a portion
o7 ecch dose vrepared For cldministration will he held back for testing

in the event ol reaction.
/)Jﬁ;z\ /
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September 13, 1967

Minutes of the Meeting of the Committee on Use of Radioisotopes in Humans

Present: C. L. Edwards, C, C, Lushbaugh, R. M, Kniseley, R. L. Hayes,
R. J. Cloutier, and J. H. Harmon

The meeting was held to consider clinical trial of gallium-68 labeled
hydrous ferric oxide colloid for bone-marrow scanning,

The concensus of the committee was to approve pilot studies using
approximately 30 patients. It is presumed that these will be patients with
life~shortening illnesses, with hematologic disorders, such as leukemia,
lymphoma, myeloma, myelofibrosis, polycythemia vera, cancers that
require radiation or chemotherapy, or other patients over 50, where infor-
mation concerning the marrow might be useful in the management of the
patient's disorder,

Before beginning the study, it is planned to study the FDA regulations
on new drugs and to consult with staff members in the Division of Biology
and Medicine, Washington, D. C. to resolve the present problem concerning
FDA regulation of gallium-68 (since gallium-68 is not under AEC control) .
In any event we presume that it will be necessary to file an IND for use of
the ferric hydroxide colloid,
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To the human use committee

Concerning a planned study of sodium~-22 retention in normal humans

1. Purpose of experiment,

The development of a new theory (turnover compartmentalization) provides
tools for a physically precise and physiologically meaningful analysis of
whole-body retention data, The purpose of experiment is to obtain data for a
detailed description of sodium metabolism in normsl humans, involving both
short-term (days after tracer injection) and long-term (weeks or months after
tracer injection) kinetics. The result of experiment will be estimetes of
different exchangeable masses, and their turnovers, into which the total

sodium pool may be divided,

2., Experimental procedure,

The experiment starts with intravenous injection of a carefully determined
amount of sodium-22 chloride; an alternative, which also has to be tried, is
to give this amount by mouth., The retention is then followed by the low-level
whole-body counter. During the first weeks measurements will be made daily,
but later on less frequently. The total period of observation is planned to
exceed 100 days, Simultaneously with these measurements, the specific activity
of plasma will be observed, The experiment will hopefully be carried out on
four normal humans in as far as known similar physiologic state: in two
subjects the tracer is injected intravenously, and the other two receive the

tracer by mouth,

1080513
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3. BEstimate of total-~body burden.

The physical half-life of ““Ne is 950 d, and the biologic half-life 11 d.
The experiment seems to require that 10-20 uC; is given to each participating
person, According to calculations made by Miss Pat Dalton, the total body

burden would be 0.372 rads if 20 uCy of tracer is given,

4, Maximum permissible dose recommended,

According to ICRU Committee IT (1959) page 41, the maximum persmissible

constant total burden for 22Na is 10 pCy.

5. Test persons.,

As the total period of observations is hopefully longer than 100 days,
it is almost necessary that the persons participating in the experiment are
long-term employees at the Medical Division. It has already been pointed out
(Section 2) that the study should be carried out on 4 different persons, of
the same sex and pairwise in similar physiologic state (like age and body

constitution,)

fe.. (A C@ua{‘vc\

Per-Erik E., Bergner, M.D.
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Members af the luman Use Committee :aarch 14, 1367
lannad jtudy of Sodium-22 Jetention o Normal ilamans

ile, ir. Dergner

Taere will bo a meeting of the Human Use Committee Frivay, ‘warch 17, at 2:00 p.m,
in {r, nalseley's offica,

Constderaitan of proposal {0 use sodiam=-22 ia murman voluntaers,

falph oo --piseley

Lr, sawards
Lr, Lusbbaugh
ir, sniselay
wr, Cloutier
ir, Hayes
Jir, Harmon
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Zijnutes
Haazan Use Coiaidtieo
siarch 17, 1987

Present: . C. Lushbaugh, R, L. Hayes, C, L. sdwards, R. J. Cloutier, and

c
R. M. Kniselay

Lr. Bergner's proposal of Xarch 14, 1967, was cousidered. The following
conagmBus was sbtained: the experirment as proposed was reasonable, ana the
ecommitiee approved the protocol. The committee assumes that the source of
sodlum~-22, if from a commercial radiopharmaceutical company, would include
a warranty 88 to aterility and pyrogenicity. If not, the dedical Ulvision personnel
should carry out sterility and pyrogenicity studies. Secondly, if there was any
literature to suggest that sodium retention could materially alter the calculated
total-body irradistion axposure to materially increase the exposure, then this
should be included in the proposal.

The uestion of recruitmant of volunteer subjects was raised. Roger Cloutier
will check with el Xoons as a first step in establishing a current policy that will
not be in coaflict with ORD of the AEC, which apparently has soms concern about
the use of normal vohunteer subjacta who are contractor employees, It was pointed
out by Mr, Cloutier that the AEC already has set some precedents that permit
employees to participate in radioisotope studies, (s.g. Ildaho Falls study). A policy
statement and definition of volunicer subjects and recruitment procedures need (o beo
developed for the Mecical Uivision,
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FORM P-BA

MEMORANDUM

vq______ e, Per-Erik £, Seryper and DATE.
Human Use Commities tfarch 30, 1967

sdBJECT

copiEs ToLO0ting, siarol 17
“Fle

The Huuass Use Committes met Mareh 17 te consider Lr. Bergacr's jreposal for use of sedium-
23 retentien ia nermal unes voluntesr subjests. The camcensus of the commities ia to agree o
the planned experiment. As the protocel is established, 1t sboulc bs acted that if the radiopharma~
seutical is ebtained from a commercial source, some warraaly of sterility and pyrogeaicity sheuld
be cbiained, If net, the Medical Livisien stafl should carry out these safely procedures, B
mqummmummwwmmmmm
the injected sodinm-23, this sheuld be appemdad to the preposal, The comrittos 12 exploring the
secessary administrative approvals required to resruit voluntess subjects,

RMX
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MEMORANDUM

ORAU Human Use Committee pate._February 13, 1968

‘>JBJECT‘STUDY OF GRANULOCYTE KINETICS IN MYELOPROLIFERATIVE DISEASES

copies To_Drs. Andrews, Kniseley, Edwards, Lushbaugh, Hayes; Mr. Cloutier and Mr. Harmon;

files

1.

2,

3.

4,

Purpose:

Characteristic patterns of white blood cell destruction and regeneration have
been found after total-body irradiation and in some instances after local
irradiation in humans. Local irradiation to the spleen in chronic mye logenous
leukemia can produce a remission akin to that seen after total=body irradiation.
Mechanisms by which these changes occur are unknown.

Altered production by measuring the granulocyte turn-over time, change in the
half-disappearance time of white blood cells and shifts in circulating versus
marginated WBC pools will be measured before and after either splenic or total-
body irradiation used as treatment for patients with myeloproliferative disorders.

Application of this information for treatment of hematopoietic disorders with
irradiation would be the ultimate aim. In addition, mechanisms of WBC injury
by irradiation may be better defined.

Radioisotope:

32P-pFP (diisopropyl fluorophosphate) will be used to label the granulocytes
according to the procedure described by Athens and co-workers (Blood 14:303,
1959). Both in vitro and in vivo labeling of gramulocytes will be performed.
With the in vitro method, 30-40 microcuries of 32P and 120-150 micrograms of
DFP are added to a tramsfusion pack containing 300-400 ml of blood which is
then given intravenously to the patient. In vivo labeling of granulocytes is
accomplished by the intravenous injection of 400 microcuries of 32P and 2 mg
of DFP. Both of these methods have been used extensively and reported in the
literature. (See attached reference list.)

Subjects:

Patients with myeloproliferative disorders, such as chronic myelogenous leukemia,
polycythemia rubra vera, and myelofibrosis will be studied before and after
either local (splenic) irradiation or total-body irradiation (LETBI or METBI).

Procedure:

In vitro labeling studies will require 3-4 days. Blood samples will be drawm
at frequent intervals on the first day of the study and then daily for 3.4 days
(To, 1, 3, 6, 9, 12, 20, 36, 48, 72, 96 hrs)., 1In vivo studies will require

an extended period of study with four samples of blood drawn on the day of
initiation of study and then one sample of blood drawn each day for the next
20 days. Granulocyte separation will be necessary on all these samples.
Disposal of the washes and waste will be performed under the direction of the

radiation safety office.
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5. Radiation Dose:

Radiation dosage after the in vitro type of study in normal subjects has been
reported by Mauer and co-workers (J. Cl. Invest. 39:1481, 1960). It was found
that the 32P-DFP was bound firmly to erythrocytes, leukocytes, platelets and
plasma proteins, and therefore 30 microcuries of isotope were distributed
predominantly in the blood estimated to be S kg with little radioactivity
reaching the bone marrow or other tissue. In three subjects, urinary excretion
of radiocactivity was studied and 40% of the administered dose appeared in

the urine within the first 8 hours after infusion of the labeled blood. They
stated that the biologic half-life of 32P was approximately 6 days and effective
half-life was 4.4 days. The infinite dose of radioactivity administered to
blood was calculated to be about 860 millirads. This dose did not take into
consideration the excretion of 32P-DFP by routes other than the kidneys.

Athens and co-workers (Blood 14:303, 1959) calculated radiation dose after

in vivo administration of a maximum of 400 microcuries of 32P-DFP and reported
that %a 70 kg man would receive 0.24 equivalent roentgens on the first day
and 3.04 equivalent roentgens total dose.”

6. Drug Toxicity:

DFP toxicity: In the studies performed by Dr. Athens (ref. above) no serious
reactions had occurred in any of the 120 human subjects that had received
parenteral doses. After intramuscular administration of 2 mg DFP, moderate
to severe pain at the sit of injection lasted as long as 30 minutes. A
total dose of 4 mg givenAto each of four subjects produced in three of them
anorexia, nausea and cramps which lasted as long as 24 hours. When the dose
of DFP was 3 mg or less, no symptoms were encountered.

This compound is commercially available in sealed ampules or multidose vials.
The compound is dissolved in propylene glycol, which is sterilized by gamma
radiation (2.5 Megarads). No pyrogenic reactioms to these compounds have been
reported.

7. Appended reference list.

K?

Z

Helen Vodopick, MiD.
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In_addition to estimating the size of the TBGP and its 2 subcompartments
the CGP and MGP, the rate of disappearance of granulocytes from the circula-
tion can be followed. In 45 normal subjects the granulocyte disappearance
could be described by a single exponential curve with a half disappearance time
(T 15) of 6.6 hours (range 4-9) (Figure 1). The data for granulocyte pool
size and disappearance rate are summarized in Table II.

Knowing the total number of granulocytes in the circulation (TBGP) and
the rate at which these cells leave the circulation the turnover per day of granu-
locytes in the blood can be calculated. In a steady state this value represents
the number of cells produced and destroyed each day. In 45 normal subjects
the mean granulocyte turnover rate (GTR) was 180 x 107 cells/kg/day
(Table IT).

TABLE 11

The Total Blood Granulocyte Pool (TBGP), Circulating Granulocyte Pool (CEP),
Marginal Granulocyte Pool (MGP), Half-Time Disappearance (T V2) and
Granulocyte Turnover Rate (GTR) in Normal Male Subjects (9)

DETERMINATION MEAN RANGE
TBGP x 107 cells/kg 65 33117
CGP x 107 cells kg 32 15-54
MGP x 107 cells/kg 33 9-79
T Y2 (hours) 6.6 49
GTR x 107 cells/kg/day 180 86-341

The applicability of the technics just described to the study.of granulocyte
production and destruction in various disease states is apparent. Such studies
are under way in this laboratory.
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LABELED DFP

Diisopropylfiuvorophosphate (DFP) is a potent and irreversible inhibitor of
cholinesterase, many other esterases and certain proteolytic enzymes possessing
esterolytic activity. Labeled DFP is available from NENC labeled with phos-
phorus-32 or trittum. For autoradiography or studies which must be conducted
over fairly long periods of time tritium labeled DFP may be used. Because of
the short half life the phosphorus-32 labeled compound is only synthesized
every four weeks. In addition NENC has tentative plans to produce diisopropyl-
2-C!-fluorophosphate in the spring of 1963. Inquiries are invited.

Price and availability information on the two compounds now available is
shown below:

IMPORTANT: New England Nuclear chemicals are sold for investigational

use only. Verification of their suitability for use in humans is the sole responsi-
bility of the researcher. '
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Mexbers Bumaa Uss Committes February 14, 1968

Jiseting of Committes to Ciscuss "Study of Cranaloayte Kinetios in Myeloproliferative
File, Dz, Andrews

There will be & mesting of the Buman Use Commities ia Dr. Kniseley's office at 4:00 p.m.
ou Thursday, Yebraary 31, to discuss the sitached proposal. K there is any conflict in
your schadule, please cail,

10600272



Minutes

Human Use Committee

February 22, 1968

Subject: Study of Granulocyte Kinetics in Myeloproliferative Diseases,
submitted by Dr. Vodopick

Present: R. M. Kniseley, C. L. Edwards, C, C. Lushbaugh, R. L, Hayes,
J. H. Harmon, and Helen Vodopick

The committee concurred that the clinical trial as proposed in the
February 13 memorandum from Dr, Vodopick would be acceptable and
appropriate, In response to queries, the source of the material was fo be
from Nuclear-Chicago supplied in multidose vials, precautions are adequate
to insure bacteriologic safety, and there is no toxicity problem in the
propylene glycol. Radiation dose calculations are acceptable in the opinion
of Mr, Roger Cloutier, ORAU Radiation Safety Officer,
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MEMORANDUM
To ORAU Human Use Committee pAaTe_ _February 23, 1968
 JUBJECT STUDY OF GRANULOCYTE IN MYELOPROLIFERATIVE DISEASES (Feb. 13, 1968)
copies To_DPTe Andrews, Dr. Kniseley, Dr. Edwards, Dr. Lushbaugh, Dr., Hayes, Mr. Harmon, File.

The radiation dose due to the in vitro use of DF32P as proposed by Dr., Vodopick
will be about as stated in her memo.

The dose from the in vivo study will be somewhat higher. 1If it is assumed
that all the energy is deposited in the blood, the dose for various biological
half times will be:

Thio1 Total Dose/400 microcuries
o0 60 rads
6 days 18 rads
5 hrs (52%) and 6 days (48%) 9 rads

The model with two biological half times is perhaps the closes to the actual
situation., Even in this case, the actual dose will be somewhat lower since
some of the betas will penetrate the blood vessel walls and deposit some

of their energy outside the blood.
C%szu

ation Safety Officer

RJC: jb
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7 MEMORANDUM
10 Human Use Committee DATE March 13, 1968
SUBJECT. Clinical Trial of 67Ga as a Bone Scanning Agent.
copies To_ Human Use Committee, Dr. Andrews, Mr. Harmon, File

i. Proposal:

Animal studies indicate that 67Ga may have considerable advantage
over other radionuclides presently in use for bone scanning in humans.
Its half-life (78 hr), and favorable decay characteristics (electron
capture, moderate energ; gamma rays) should permit camera imaging with
millicurie amounts of 9/Ga over a period of a week or more without undue
radiation dose. This is not possible with radionuclides presently being
used for bone scanning (47Ca, 85Sr, 87msr, 18F and 68Ga). It is
proposed that controlled clinical trials be carried out to determine the
usefulness of this radionuclide in bone scanning in man.

2. Radioisotope:

Gallium-67 has a convenient half-life of 78 hr. It can be
obtained carrier-free in excellent yield (600 mc/milliampere - hr)
by a p,2n reaction on 682n (18.6% abundant). Gallium-67 decays by electron
capture with the emission of low and moderate energy gamma rays
[90(40%), 184(24%), 296(22%), and 388(7%) kev]. There is little internal
conversion of these gamma rays.

3. Chemical Form:

Gallium-67 will be administered as the citrate in either a carrier-
free form or with added carrier gallium at a level not to exceed that
presently being used with 68Ga (4 mg Ga/kg body weight). The molar citrate
to gallium ratio will be held between 1.5:1 (higher levels of gallium) and
3:1.

4. Route of Administration:

Intravenous.

5. Proposed dosage:

Two and one half millicures for average adult (70 kg) reduced in
proportion for children.

6. Experimental Protocol:

a. Number and Selection of Patients:

Twenty-five patients with known or suspected neoplastic disease of
the bone. Several of these patients will be studied at both carrier and
carrier-free levels of gallium. In addition, tracer doses will be
administered to selected patients undergoing liver biopsy as they become
available during the period of study.
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b. Duration of Studies:

One yvear with review of results at that time to determine the
desirability of a continuation of the project.

c. Type and Frequency of Assavs:

(1) Blood (2 ml) at 0.25, 0.5, 1.0, 2.0, 3.0, and 5.0 hr after
administration.

(2) Individual urines through first 24 hr, then daily through 7
days.

(3) All stools through 7 days.

(4) Linear Scans (with integrated whole-body counts) before,
1 hr (without voiding), 4 hr, and then daily through 10 days after
administration.

(5) Laxative to be given in evening of the day dose administered.
(6) Whole body scans at 24 and 48 hr after dose.

(7) Camera pictures at intervals as called for by the attending
physician.

7. Animal Studies:

Previous studies in the rabbit have indicated that there is early
preferential localization of gallium in bone if a sufficient dose of
stable gallium (mg/kg level) is administered. At a carrier-free or
microgram/kg level the distribution is diffuse. A portion of these results
are shown in Figure 1. These studies constitute the preclinical basis for
the clinical investigation of 68Ga as a bone scanning agent. Further animal
studies have indicated that at 24 hr and after even at carrier-free levels of
gallium the deposition of galljum in bone is preferential. At the carrier-
free level, however, the ratio of gallium concentration in bone to that in
the liver is only 4:1. See Figure 2. When carrier gallium is administered
at the modest level of 0.5 to 1.0 mg/kg the bone/liver ratio is considerably
improved (10:1). 1In addition the ratios for other tissues are also improved
(bone/blood 50:1, bone/muscle > 100:1). The tissue distribution shown in
Fig. 2 persists throughout 3 days. Table 1 shows the gallium distribution
with time for a carrier level of 0.5 mg Ga/kg. Thus with a modest amount of
stable gallium (0.5 mg) distinctly better preferential bone deposition might
be obtained than has been possible at the earlier time period dictated by
the half-life of ©8Ga where considerably higher levels of stable gallium
(2-4 mg/kg) were required.

™~
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8. Radiation Dose:

The Radiation Safety Office has calculated that the 67Ga dose to the
bone in humans will be 2.08 rads/mc administered. Immediate deposition
and complete decay in situ were assumed. The whole-body dose in humans for
Ga assuming uniform distribution and no excretion is estimated to be
0.336 rads/mc administered. A copy of these calculations is available in
the Radiation Safety Office.

9. Related and Pertinent Data:

Gallium-68 has been under clinical investigation at the Medical
Division as a bone scanning agent since 1965. One hundred forty-one doses
of 68¢a have been administered with levels of stable gallium up to 4 mg/kg.
No apparent toxic effects have been noted. Many satisfactory scang_have
been obtained. The ©8Ga deposition (scan) was similar to that of °’Sr.

10. Chemical Radiation and Infectious Hazards:

Gallium-68 citrate has been under evaluation as a bone scanning agent
in the Medical Division clinical program using levels of stable gallium up
to 4 mg/kg of body weight. The present proposal would involve the use of
stable gallium at a level not to exceed that being used with gallium-68.
Most doses would be of the order of 1 mg Ga/kg or less, however.

The radiation dose for the levels proposed (see 8 above) is considered
to be sufficiently low by present standards. All gallium—-67 shipments
received will be checked for sterility and pyrogenicity. Sterilization will
be by micropore filtration (0.22 microns) or by autoclaving. All agents used
except those obtained from pharmaceutical houses will be checked for
pvrogens. A portion of each dose prepared for administration will be held
back for testing in the event of reaction.

RLH:fed
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Calculated March 13, 1968

COMPARISON OF RADTATION DOSE FROM BONE SCANNING PADIOISQTOPES

Total Dosn pnv Millicuzle Adminintered in Rads

Padioisotone Thole Rody™* Rone™*
6fin, 0.052% 0.418
670, 0.336 2.08
850y 13.2 52,7

Acstmiing vnifoemm dicsribution and no excretion

% Agsyminn 10C% vntalie and no cexcretion

1080030
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Minutes

Human Use Committee

March 15, 1968

Subject: Clinical Trials of 67Ga as a Bone-Scanning Agent

Present: R, L. Hayes, C. L. Edwards, R, J. Cloutier, C. C. Lushbaugh,
and R. M. Kniseley

The committee met at 3:00 p,m. to consider the proposal, Clinical
Trials of 67Ga as a bone-scanning agent,

The committee concurred that the clinical trial as proposed in the
memorandum would be acceptable and appropriate. y
! g i _
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FORM P-4

MEMORANDUM

g Dz B. L. Hayes pAaTe___January 8, 1970

UBJECT___RADTATTON nosk FRom 1llyy anp 11478®

copPIES TO._File

As you requested, we have calculated the radiation dose to a patient szer
administration of 1174 and the radiation dose from its contaminant, 1 In
Because of the dffficulty of determining the X rays and Auger electrons emitted
in the decay of these two radioisotopes, we have neglected them in the
calculations until we can get the computer data from ORNL. When we have
additional data, we will recalculate these dose estimates.

1117 1141,m
(rads/microcurie adm.) (rads/microcurie adm.)

Whole body - uniform distribution
- no excretion 0.00048 0.042

Bone - uniform distribution in
bone - no excretion 0.0023 0.41

If you have questions about these estimates, please contact me.

-

*’§é25;5523326(122€;jzjfz’:

~ loutier

1080032
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MEMORANDUM
ro__ 1sotope Committee paTg__ January 8, 1970
suBuect CLINICAL TRIAL OF '''In AS A TUMOR-SCANNING AGENT
COPIES TO

(1) Proposal:

Hunter and deKock (J Nucl Med 10: 364, 1969) have reported good localization of
1117 in animal tumors. To test the significance of their finding it is proposed that
a comparison of the distribution of 1111 with that of ®7Ga be made in patients with
diagnosed tumors, i.e., patients be given closely spaced doses of 1111 and *7Ga
(adjusted to produce similar photon outputs) and scanned under similar conditioms.

f ¢7Ga in patients has had previous approval.

The use o
(2) Radioisotope:

Indium-111 has a half-life of 2.8 days. It decays by electron capture with the
emission of two gamma rays, 173 KeV and 247 KeV. It will be produced by proton bombard-
ment of enriched !!'!Cd at Oak Ridge National Laboratory and supplied to the Medical

Division free of cadmium in the carrier-free form.

(3) Chemical Form:
The isotope will be received in the chloride form in dilute HCl. It will be
processed and administered as a citrate solution containing a total of 7 mg sodium

citrate/kg body weight. The pH will be adjusted to 7.0 % 0.2.

(4) Administration:

Slow intravenous administration (volume approximately 100 ml).

(5) Proposed dosage:
15 uCi/kg body weight (1 mCi for 70 kg patient).

(6) Experimental Protocol:

(a) Number and selection of patients. 20 patients divided between those having
positive and negative ®7Ga scans.

(b) Duration of studies. 6 months to one year

(c) Type and frequency of assay. Blood samples at 0.5, 1, 3, 12, 24, 48, and 72
ours, Individual urines during first 24 hours and then at 24-hour intervals thereafter

through 7 days. Individual stool specimens through 7 days.

1080033
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(d) Special procedures. Linear scans, whole-body counts, and whole-body scans

using the present &7

Ga protocol. Area scans when advisable.
(7) Animal Studies:
Studies in rats have indicated that indium (high specific activity 11"mIn) has a

distribution similar to that of carrier-free 7

Ga, but with slower blood clearance and
higher liver and spleen deposition. Hunter and deKock have reported localization of
1111p in transplanted tumors in rats and in naturally-occurring tumors in dogs (J Nucl

Med 10: 344, 1969).

(8) Radiation Dose:

The Radiation Safety Office has estimated that the 1111y dose to the whole body,
assuming uniform distribution and no excretion, will be 0.48 rads per mCi administered.
The dose to the bone, assuming 1007 deposition in bone, will be 2.3 rads per mCi

administered.

(9) Related and Pertinent Human Data:
This is a new radionuclide and no data on humans is available in the literature.
Indium-113m has been used in various pharmaceutical preparations but its half-life is

only 1.7 hours and data on it are not relevant to the present proposal.

(10) Chemical, Radiation, and Infectious Hazards:

The !!''In will be carrier-free since it is produced by proton bombardment;
chemical toxicity from indium is therefore not relevant. A microanalytical test for
cadmium will be made on each batch of '!In on receipt. Spectrometric verification of
radionuclide purity of each batch will also be made.

1141 will be present in the preparation due to the

d 111

A trace amount of 49-day

presence of a small amount of 11k

Cd in the separate Cd target material. This is
estimated by Oak Ridge National Laboratory to be approximately 0.02% of the 1111g

level (0.2 uCi/mCi '''In) at one half-life after termination of the target bombardment.
The radiation dose from !'*In per uCi is estimated by the Radiation Safety Office to be
0.042 rads to the whole body and 0.41 rads to the bone. Thus the whole-body dose
contribution from the presence of this contaminant will be 0.008, 0.015, and 0.030

rads per mCi of 111

* bombardment. The dose to the bone will be 0.082, 0.157, and 0.305 rads/mCi i1

In administered at one, two and three half-lives after termination

1080030
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at the same intervals. The total dose due to both '!'!'In and 11“mIn, with the assumptions
sade in item 8, will then be: bone, 2.4, 2.5, and 2.6 rads/mCi '!’In, and whole body,
0.49, 0.50, and 0.51 rads/mCi '''In at these time intervals.

The '!''In solution will be Milipore filtered (0.22 micron) into an autoclaved,

111

sealed vial on receipt and tested for pyrogenicity. The preparation of the In dose

will be carried out in a laminar-flow hood using sterile equipment. Final sterilization
will be made through Milipore filtration. Ten percent of the preparation will be held

back for testing should the patient show any reactionm.

R. L. Hayes J

RLH/ns
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MEMORANDUM

o Human Use Committee 23 August 1968
DATE

sUmchCLINICAL TRIAL OF 72GA AS A THERAPEUTIC AGENT IN THE TREATMENT OF

SELECTED SOFT-TISSUE NEUPLASMS.
cories To__DT. Andrews, Mr. Harmon, Files

1. Proposal:

Recent trials of ©7Ga (Human Use Committee Memorandum
dated March 13, 1968) as a clinical scanning agent have shown
rapid and very pronounced depositions of this agent in lymphoma,
metastatic undifferentiated thyroid carcinoma and bronchogenic
carcinoma. In 3 patients the uptake by tumor tissue appeared to
be greater than 50% of the dose administered. With patients
demonstrating this type of 87Ga tumor localization and with an
associated poor response to standard therapy, it is proposed that
a course of internal radioisotope therapy with 72Ga be considered.

2. Radioisotope:

Gallium-72 has a half-life of 14.1 hours. It decays by
beta emission [Mev B8 = 0.66(15%), 0.67(22%), 0.96(30%),
1.49(8%), 1.93(5%), 22%7(4%), 2.54(8%), and 3.18(8%)] with a
number of associated high energy gamma rays. The ratio of beta
dose to gamma dose in a large tumor mass is estimated to be 1.8.
Gallium-72 is pile-produced and can be obtained from Oak Ridge
National Laboratory with a specific activity of approximately
40 millicurie/milligram of stable galljum. Activation in the
High Intensity Flux Reactor could produce specific activities
approximately 10 times greater.

3. Chemical Form:

Gallium-72 citrate-saline solution containing stable
gallium at a level no greater than 35 micrograms/kilogram body
weight [assuming a 100 millicurie dose (70 kilogram body weight)
with a specific activity of 40 millicuries/milligram gallium].

The citrate dose will be held at 7 milligrams/kilogram body weight.

4. Route of Administration:

Intravenous.
5. Proposed Dosage:

The dosage will be determined by the clinical staff for
each individual patient through consideration of the ®7Ga scan
data and in consultation with the radiotherapist. Initially,

previous therapy experience with 72Ga (Radiology 61, 534, 1953)
will be used as a guide.



6. Experimental Protocol:
a. Number and Selection of Patients:

Ten patients will be selected as described in 1. above.
After each patient study, a careful assessment of the results
will be made to determine whether further trials seem warranted.

b. Duration of Studies:

Radioassays of patients and samples will be carried out
through 5 half-1lives (72 hours).

c. Type and Frequency of Assay:

(1) Blood (2 ml) at 2, 6, 12, 24, 48, and 72 hours
after administration.

(2) Linear scans immediately after, and then at 4, 24,
48, and 72 hours after administration.

(3) Increase fluid intake in all patients during day
of dose.

(4) Laxative to be given on the evening of the day the
dose is administered and repeated the following evening.

(5) High-level whole-body counts immediately after dose,
and then at 24, 48, and 72 hours after administration.

(6) Whole-body scans at 24 and 48 hours after dose.
7. Animal Studies:

Preliminary studies in rats and mice with transplanted
tumors indicate a gross alteration in the normal tissue distri-
bution of 87Ga (carrier-free). Most noticeable was the decreased
bone deposition. Although deposition in the tumor was considerably
greater than in muscle, no tumor deposition in animals (with the
exception of two Morris Minimal Deviation Hepatomas) has approached
that seen in man. Animal experimentation is continuing. The
distribution of carrier-free gallium in normal animals was covered
in memorandum dated March 13, 1968, Subject: Clinical Trial of
67Ga as a Bone Scanning Agent.

8. Radiation Dose:
The whole-body radiation dose for 72Ga assuming no excretion

and uniform distribution is estimated by the Radiation Safety Office
to be 0.82 rads/millicurie. The actual dose to the tumor will be

1060031



estimated from previous studies with 97Ga. At the same time a

predicted dose to various organs can also be estimated and used

3; a basis for a decision on the desirability of treatment with
Ga.

9. Related and Pertinent Data:

The Medical Division has had considerable previous
experience with the therapeutic use of 72Ga, (Radiology 61, 534,
1953). Although the present proposal deals with a uniquely
different therapeutic situation, this previous experience will
act initially as a valuable guide.

10. Chemical, Radiation, and Infection Hazards:

Gallium-68 citrate has been under evaluation as a bone-
scanning agent in the Medical Division's clinical program using
levels of stable gallium up to 4 milligrams/kilogram of body
weight. The present proposal would involve the use of stable
gallium at a level not to exceed 35 micrograms/kilogram body
weight.

The radiation dose levels as previously indicated in
Section 8 will be calculated for each individual patient from
previous diagnostic results with ®7Ga. All 72Ga shipments
received will be checked for sterility and pyrogenicity. Sterili-
zation will be by micropore filtration (0.22 microns) or by auto-
claving. All agents used except those obtained from pharmaceutical
houses will be checked for pyrogens. A portion of each dose
prepared for administration will be held back for testing in the
event of reaction.

RLH/v
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MEMORANDUM

o Dr. R, 1. Haves paTE. _August 23, 1963

cucyzcr. FADIATION DOSE FROM ADMINISTERER ‘2GA e

captes To_ Dr. Edverds, file

The radiation dose a patient might receive from administered 726a is given in
the folleowing table.

Radiation Dose (in

‘eference Orpan Assumntions rads/millicurie administered)

Vbhole Dody 100% uniformly distributed 0.6
in the body
1lo excretion

Thole Dody 65% of ’26a in 50% of lungs 0.5 =
35% uniformly distribufed in
the body
Mo excretion

June Tumor 657 of /2Ga in 50% of lungs 44, B

“The absorbed fraction of the gammas emitted by the 65% in the lungs is greater
than the absorbed fraction of the garmas emitted by uniformly distributed
material; therefore, this radiation dose is applicable only under these
spacific conditions. This nuaber should not be used in any work for publica-
ticn until the context has been checked for accuracy. Please note that this
number differs frem the 1,22 rads/millicurie reported in my memo of August 19
25 a result of an overestimation of the beta centribution te the vhole body

drc2 in those calculations.
/ _/, /// /
- §;¢j -~
2T OLtlcr (7/;7/74/;{/
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MEMORANDUM

1o RAU Human Use Committee pATe_ March 25, 1968

STUDY OF PLATELET LIFE SPAN IN HUMANS,

~UJBJECT.

copies To XS _Andrews, Kniseley, Edwards, Lushbaugh, Hayes; Mr. Cloutier and Harmon; file,

1, Purpose:

The life span of platelets in normal persons has been found to be about 10 days.

In some patients with low platelet counts, it is impossible to decide whether
defective production or increased destruction of platelets is present. To evaluate
the platelet kinetics in patients with such disorders is the purpose of this study.

Platelet life span will be measured by following platelets which have been labeled
in vitro with a radioisotope, (See procedure below.) Platelet sequestration
especially by the spleen will be evaluated by external counting over various
organs, Comparative concentration of radioisotope which has localized in these
organs over a period of time may provide some pattern to suggest the presence of
splenic sequestration, Hopefully these data may be used to decide the need for
and to predict the benefits of splenectomy in some cases.

These procedures would be performed before and after such specific therapy, i.e,,
steroids, splenectomy or other immunosuppressive drugs.

2. Radioisotope:

SlCr-sodium chromate will be used to label platelets according to the method
published by Aster and Jandl (J. Clin, Investigation 43:843, 1964). Platelets
will be labeled in vitro using 250 microcuries of 51Cr-NasCrO4 to label platelets
obtained and separated from a 400-500 ml phlebotomy. (The red blood cells are not
labeled in this procedure.) These platelets after a 15 minute incubation period
are washed with autologous plasma which is removed before the platelets are trans-
fused into the patient, The platelets are suspended in additional unlabeled
autologous plasma. The per cent of S1Cr incorporation of platelets is directly
proportional to the platelet concentration, About 8-10% (25 microcuries) of the
initial S51Cr sodium chromate used is given to the patient,

3. Subjects:

Initially 4-5 patients without platelet disorder will be studied to assure

accurate technic in the performance of this procedure, Then suitable patients

with platelet abnormalities will be studied, As stated previously, this pro-
cedure would be done before and after therapy that may alter the platelet life span,

4, Procedure:
In vitro labeling studies will require 10 days. One blood sample will be drawn
daily, Platelet separation is necessary on all these samples, Disposal of washes
and waste will be performed under the direction of the radiation safety office,

5. Radiation dose:
The amount of 51Cr sodium chromate administered to a patient will be approximately

25 microcuries per study. There is no re-utilization of this material by platelets,
Urinary excretion is the main route of elimination from the body. Maximal permissible
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body burden (continuous dose) is stated to be 300 microcuries - (Report of
Committee 2 on Permissible Dose for Internal Radiation (1959) - Health Physics
VIIl: 44, June, 1960,)

6. Drug Toxicity:
The 51Cr sodium chromate is available commercially. This compound, which has

been used for erythrocyte labeling, has also been used for platelet labeling.
No known adverse reactions to this amount of this isotope are known.

Oz’/ tock

Helen Vodopick,/M.D.

/weh

po—
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Minutes

Human Use Committee

August 26, 1968

Subject: Proposal for Clinical Trial of Gallium-72 as a Therapeutic
Agent in the Treatment of Selected Soft Tissue Neoplasms
(submitted by Dr. Hayes)

Present: R, M, Kniseley, C. L. Edwards, C. C. Lushbaugh, R. L. Hayes,
and Roger Cloutier

The committee concurred unanimously that the clinical trial as proposed
in the memorandum (23 August) would be acceptable and appropriate and that
the risks to the patient appear to be acceptably low. There was general agree-
ment that it would be advisable to reassess the status of the project with the
acquisition of data in the early cases to determine whether any adjustment in
the approach would be warranted.

1060042
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MEMORANDUM

File - Human Use Committee March 26, 1968
DATE

SUBJECT

COPIES TO

~

A memo from Dr, Vodopick proposes to use chromium-51 for in vitro labeling
of platelets for platelet life span studies. The proposal is similar to existing
applications of chromium for labeling blood cells,and in the same or lower
doses, No review by the Human Use Committee is indicated,

N
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MEMORANDUM
Members of the Human Use Committee DATE 3 February 1969
AMMENDMENT TO AUTHORIZATION FOR "CLINICAL TRIALS OF ®7GA AS A BONE
SUBJECT SCANNING AGENT'" (315 MARCH 1968)
Dr. Kniseley, Mr. Cloutier, Dr. Edwards, Dr. Lushbaugh, Mr. Harmon
COPIES TO

Dr. _Andrews Files

A meeting of the Human Use Committee is requested for 3:30 p.m.
February 4, 1969 for the purpose of considering an ammendment
to the memorandum dated March 13, 1968 on the subject "Clinical
Trials of ©7Ga as a Bone Scanning Agent" which in turn was
authorized by the 15 March 1968 Human Use Committee meeting.

It is requested that Section 5 (Proposed Dosage) be ammended to
read as follows: "5 millicuries for average adult (70 kg)
reduced in proportion for children." This dosage (double that
previously authorized) will provide better scanning contrast
and extend the period of study.

_ v//% 7 ?‘/@g;m

R. L. Hayes
RLH/v

Attachments (Copies of memoranda dated 13 March and 15 March 1968)
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Minutes
Human Use Committee

February 4, 1969

Subject: Extension Modification of Clinical Trials Using Gallium-67

Present: R, L, Hayes, C, L., Edwards, R. J. Cloutier, C. C. Lushbaugh,

and R, M, Kniseley

The committee met at 3:30 p.m, to consider the request for the following

modifications:

Paragraph 6, (1) renewal for an additional year of study;

(2) extend the numbers of patients to 100; (3) the patient would

have known or suspected neoplastic disease of either bone or

soft tissue (favorable localization of carrier—free gallium has

been observed both in patients and experimental animals in

soft tissue tumors after administration of carrier-free gallium-
67); (4) the dose would be increased to 70 microcuries per kilogram.
Using the assumptions made in the original proposal, the average
dose to bone in humans would be about 10 to 12 rads. This

assumes the immediate deposition of the entire amount of
administered isotope in the bone and no loss of isotope from

the bone, The actual exposure will be considerably lower

than this since excretion data show a significant fraction of the
administered doses is excreted in the first 24 to 48 hours,

For comparison it was pointed out that while the dose from gallium-
67 is estimated to be 2,08 rads per millicurie administered, the
estimated dose from strontium-85 to bone is 52 rads per milli-
curie administered,

The committee concurred that the clinical trial as proposed would

be acceptable and appropriate.

i

[
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Minutes

Human Use Committee

January 9, 1970

Subject:  Clinical Trial of 111

In as a2 Tumor-Scanning Agent, 1-8-70
Present: R. J. Cloutier, R. L. Hayes, C. L. Edwards, C, C. Lushbaugh,
and R, M, Kniseley

Corrections were made in some errors on page 3. Discussion of the
chemical toxicity was included. The contaminating cadmium concentrations
will be less than 0. 03 milligrams per dose to the patient. This represents
approximately 1/5000 of a lethal dose for dogs (Specter, Handbook of
Toxicology). It is estimated that less than one nanogram of indium as
indium-111 will be present. Stable indium has a 2-5 milligram per kilo
lethal dose.

The radiation dosimetry calculations are preliminary and are subject
to some modification when the computer calculations have been performed.
This probably will be less than 20% difference.

The Committee unanimously agreed that the radiation-exposure hazard
was quite acceptable, and since the material will be carrier free, no
chemical toxic hazard is apparent.

108004b
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I T .7 . of about 1/2 cm dia.

‘ *Eiﬁzsg““.frapidly leaves site - - injection site within . ~ SR *?%;
‘o T of injection : . 24 hrs (k= 1/24) S 2,000 ., Tt

MEMORANDUM -

Ta___Dr. Lowell Eduards ' ' © DATE.—_May 22 1070

suaa:=tJmxHLJKLIJSSHE.ERQM.GALLIHMzéZ,INJECTED?SUBCUTANPOUSLV
coPIES m&

W

l"', Y - .- " i . 00) ' i )

" As you requested, we have calculated the radtation dOSe that a gatient would
receive from the subcutaneous injection of 0.5 millicuries’ of 6/Ga. Ve have .
_assumed that the 67Ga was {mitially contained in l-ml of fluid. ' Since the volume
injected is so small, most of the dose is due to intermal conversion electrons,

}?"Auger electrons, and X rays. We did not calculate the gamma dose from the lnjec;ed

"1 materfal or from material at ariother site since this would contribute less than
. 5% to the total dose. The doses listed are for subcutaneous tissue in immediate .
.-, contact with the fluid containing the 57Ga.‘_The dose would decrease rapidly as -
‘ﬁ_the distance increased. e : o T ‘ S
. ” Assumption oL Total Dose in Rads . Lx ;
N . o - per 0.5 mCi Injected
i'»?."',(""t'l'se 1 - Radioisotope . a. isotope rémains in - " - ) Vﬂ;ﬁf_ .

remains at injection - 1 milliliter of liquid:

site until camplete S 4 injection site s 22,000“}>V;_?“3%qu

T ba 'liquid Ieaves siEe~“ 

o, e e - .- of injection and isotope v t f;:Vﬁ""’,.”h« .

LM g .. . is dispersed i{n.a disc

N

IR

S1 Case 2. Radioisotope ' . a. all activity leaves kf. n- J_l, . ' ;I g

injection site within 24 = . AP

71_”4?&-“' . L ‘v ~}_- b. 95% of activity leaves - Sy &Q;_;\¥9¥” IEURE:
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FORM P-4A

MEMORANDUM

vo__Human Use Committee pATE2D May 1970

' gupJecT___Clinical Trial of 57Ga Injected subcutaneously

copies To__Dr. Andrews, Mr. Harmon, Files

l. Proposal:

It has been demonstrated (Edwards and Hayes, JAMA May 18,
1970) that 67Ga is selectively deposited in soft tissue tumors.
Recent trials with dogs have shown that 67Ga citrate when mixed with
autologous plasma and injected subcutaneously will result in visuali-
zation of lymph nodes draining the injection site when scanning
techniques are used. It is proposed that 67Ga be given subcutaneously
to patients with known neoplasms. In this manner increased amounts of
67Ga could be presented to the lymphatic system compared to intravenous
injection, increasing the likelihood for tumor visualization in the
lymph nodes. '

2. Radioisotope:

Gallium-67 has a half-life of 3.3 days. It decays by electron
capture emitting gamma rays of 90, 184, and 296 kev. It is produced
by proton bombardment of zinc at the Oak Ridge National Laboratory,
Oak Ridge, Tennessee, and is supplied to this installation as a dilute
(*0.1N) HCl solution of carrier-free 67Ga free of zinc and spectro-
metrically pure except for small amounts of gallium-66.

3. Chemical Form: ﬂaklzv

Gallium-67 citrate (citrate-s-milligram )
as used for intravenous scanning will be mixed with autologous serum
as a ratio of two parts serum to one part 67Ga citrate. Incubation
will be performed for fiteen minutes in a Dubnoff Shaker. Dialysis
experiments have shown that 67Ga, after mixing with blood, is bound to
the 73,000 moleculer weight g globulin transferrin. Thepmtient's blood
will be drawn in a heparinized syringe and centrifuged immediately prior
to incubation of the serum andb7Ga citrate. ‘

4. Route of Administration:

The injections will be subcutaneous in the toe webs between
the first and second and between the third and fourth toes of each foot,
a otal of four injections.

5. Proposed Dosage:
2.0 mCi total dose will be given in a volume of 6.0 cc — a
dosage of 0.5 mCi in 1.5 cc for each injection site.

6. Experimental Protocol:

a. Number and selection of patients:

T& v Hre=then patients who have documented life threatening
neoplasms and who have had previous intravenous 67Ga scans
will be selected. After each patient study, a careful
assessment of the results will be made to determine whether
further trials seem warranted.
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b. Type and Frequency of Assay:

(1) Blood (2 ml) 15, 30, 45, 60 number, 4, 24, u8,
and 72 hours after administration.

(2) Linear scans immediately after and then at 4, 244,
48, and 72 hours after administration.

(3) Whole-body scans at 24 and 48 hours after dose and
area scans if appropriate.

7. Animal Studies:

Preliminary studies in tumor-free anesthetized dogs indicate
rapid uptake of 57Ga citrate and autologous plasma from subcutaneous
injection sites in the paws to the regional lymph nodes following
passive flexion of the limbs. Scans taken 24 hours after injection
show a body distribution similar to what is seen after intravenous
67Ga citrate injection with no discrete node visualization. Linear
scan on one dog 70 minutes after injection showed 39.89% of body counts
located below the ankles. Another dog at 110 minutes after injection
had 3.5% of body counts located below the ankles on the linear scan.
Lingear scans of three dogs including the two just mentioned showed
less than 2.5% of the body counts located below the ankles with linear
scanning twenty-four hours after injection.

8. Radiation Dose:

The radiation safety office at ORAU has estimated the radiation
dose to the subcutaneous area immediately surrounding the injection site
to be 22,000 rads per 0.5 mCi assuming complete decay at the site.
Assuming 5% remains at 24 hours and a linear decay, the radiation dose
would be 4000 rads per 0.5 mCi injected. From the dog experiments we
believe that the majority of isotope leaves the injection site during
the first two hours. Hence the radiation dose would be much less than
these two estimates listed above.

There is also published date using 198Au colloid injected
subcutaneously in the toe webs (Kazem et al, Radiology 90: 905-11,
May 1968) using 75-100 #f€i of this g émittér per injection site.
No local irradiation reactions were reportel in 75 patients. In
addition, ROslep (Recent Results in Cancer Research, Springer Verlag
New York, 1969, p. 252) reports no local acute or late radiation
reaction at the site of injection using 0.5 to 1.0 mCi of 198Au colloid.

9. Related and Pertinent Data:

The Medical Division has two years of experiemce with intra-
venous 67Ga citrate tumor scanning. In addition, five patients have
had 67Ga citrate mixed with autologous plasma and injected directly
into the lymphatics by cannulation with follow-up scanning. Although
the present proposal deals with a different route of administration,
this previous experience will act initially as a valuable guide for
interpreting benefits and possible hazards of this procedure.

10. Chemical Radiation and Infection Hazards:
No chemical hazards are anticipated since the preparation is

the same as is given intravenously with the exception of the additional
autologous plasma and no txicity has been reported after two years of
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intravenous clinical experience. The in-vitro binding of 87Ga to |
autologous serum proteins is not expected to differ from the in- Jive
binding which occurs after intravenous administration of 67Ga citrate.

Sterilization methods will be the same as when used intravenously and

the withdrawal of patient blood, centrifugation, and incubation of serum
with gallium citrate will be accomplished in disposable sterilized syring
and sterglized 20 cc bottles. A portion of each dose prepared for
administration will be held back for testing in the event of reaction.

Patients with clinically evident circulation problems in the extremities
will not be included in the experiments to minimize the risk of excess

radiation to the feet due to poor uptake. In addition only ambulatory
patients will be accepted for the experiments.

Steven H. Ominsky, M.D.

bb
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Minutes
Human Use Committee

May 25, 1970

Subject: Clinical Trial of $7Ga Injected Subcutaneously

Present: R, J. Cloutier, C, L, Edwards, R, L. Hayes, R, M. Kniseley,
C. C. Lushbaugh, and S, Ominsky

The Isotope Committee met to consider a proposal dated 25 May 1970

for clinical trials of 67Ga injected subcutaneously, It was recommended
that two volunteers be given tracer doses (0,005 millicuries to one site
on each foot) in order to gain more reliable data on human clearances,
We would like to convene then to consider dose calculations that would be
based on this new data,

1080051
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FORM P-4

MEMORANDUM
fo) llurap Use Comnmittee DATE_ _ __June &4, 1670
SUBJECT. CLINIC L TRIiL 7T 67GA INJECTED SUBCUTAREQSUSLY R —_

copies To___Eile

I have recalculated the radiation dose that a patient would receive_at the
injection site from a subcutaneous injection of 0.5 millicurie of ©7Ga. I
have assumed that the 67Ga was initially contained in 1 ml of fluid. Most
of the dose at the injection site is due to internal conversion electrons,
Auger electrons, and ¥ rays. Garmma rays would probably contribute less than
57 more to the total dose at the injection site. The doses listed are for
subcutaneous tissue in immediate contact with the fluid containing the 57Ga.
The dose wonld decrcase rapidly as the distance increases.

The doses riven in this memo are considerably lower than those given in my
May 22, 1970, refort. This is a result of an error I discovered in the
oricinal calculations and the fact that I have used real retention data.

Patient 1 % of Activity T1/2 iiose per (.5 millicurie
Reraining Injected
Component 1 62 1.2 hr 41 rads
Compornent 2 17 5.5 hr 52 rads
Componcnt 3 21 77 533 rads

Approx. 1600 rads

The total dose Patient 'o. ! would have received at the injection site from
a C.5 millicurie injection of 57Ga would have been approximately 1000 reds.

/"'"‘7 //’ ///; 2
o UL /(AZZ: 4
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MEMORANDUM

[ =

‘0 Nr. Steven (‘rv*insl-'}' DATE lune 5,—19;7

g suBJECT_ _DOSE Fuot 67¢: INIECTED SURCUTANEQUSLY

comes To_ Human Use Committee, file

If vou were to inject 0.25 millicuries of ©7Ga contained in 2 cc, the maximum dose
to the tissue immediately surrounding the injection site would be about 250 rads.
The calculations are tased on the amount retained and effective half-lives cal-
culated for the ratient given a tracer dose injection. Because of diffusion and
movement of the Isotope at the injection site, the actual dose would probably be
no greater than one-half the maximum dose or 125 rads.

" s .
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DIVISION OF INDUSTRIAL AND RADIOLOGICAL HEALTH

ISOTOPE

Cesium 137

v
r

Cesium 137
Chromium 51
Chromium 51

Caromium 51
Chromiuﬁ 51
Caromium 51
- Chromium 51

Cobalt 57; 58
or 60

Cobalt 60

Cobalt 60

'~ Gala 198
Gold 198

Gold 298

Gold 198

108005y

Appendix A

WELL ESTABLISHEED MED

CHEMICAL TORM

Encased in Needles
and/or Applicatcr
Cells

Teletherapy Source

Chromate

Chromgte

Chromate

Labeled Hurman Seruzm
Albuzirn

Lebeled Human Seruc
Albumin

L&beled Red Blood
Cells

Lebeled Cyanocovelaxin

Teletherapy Source

Zncased in Needles
ané/or Appllcato:
Cells

Colloidal

Colloidel
Colloidal

Seeds

USE

/:Z':‘ :/',*

ters
treatnenu of cancer

mr atxent of cancer
Spleen imaging

Placenta localizetion

tiel or intrecavitary

A

Red blocd céll lebeling

and survival studies

Gastrointes
loss studies

Placente locealization

Placenta localization

tinal proteia

A

A~

Zntestinel sbsorption stulies

Treatmxent of cancer

Interstitial or intracavitery

Treatment of cancer

Liver imzging

Intracavitery treatmen
melignant effusions

Interstitial treatment
cancer

Interstitiel trestoant
cancer

< of
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Jodine
Todine
quine
Todine

Iodine
Icdine

Joéine

Iodine
" Todine

- Iodine

i3l
131
131

131
13
i3

131
13

131

[T

CEEMICAL FORM

Iodide
Iodide

Iocdide

lodide

Iodinated

Albumin

Iodinated

Albumin -

Jodinatad
Albumin

Iodinated
Albunin

Iodinated

Albumin

Juzean Sexrma

uman Serun

Rose Bengal

Rose Bengal

Iodopyracet, Sodium
Iodchippurate
Sodiun Diatrizoate,
Diatrizoate Mazayl-
glucanmine, Sodiunm

Diprotrizozte, Sodium

Acetrizoate, or
Sodium Iothaleamate

Labeled Fats and/or
Fatty Acids

Calorogralin

Macroaggregated
Iodinated Huzan
Serun Albuzin

T

USE -

Diagrosis of thyrold funet:l

cq s .
Tayroid Iimaging

(oo

Treatment of hysertiayroidizm
and/or cardiac dysfuaciion

Treatment of <thyroid cercin

Blocd volume determination
Srein tumor localizetica

Placents locelizaticn *

ol

Cardiac imaging for deterzizziica

of pericerdial eifusioas

Cisternography

Liver Sunction studies.
Liver imagiz

Kidney function studies =xa
kidrey imagirg

Fat ebsorption studies

Cardiec imaging for daterci
of pericardiel elffusions

Lung imeging

N

-
pet>yviiierol
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ISCTOPE

Iodine 131
Iodine 125
- Todine 125_

-Iodine 125

- Iodine 125

Todine 125
" Iron 59
Iridium 192

»Krypton &s

Mercury 197
Mercury 197
Mercury 203
Pnosphorus 32

-Phosphorus 32

- Phosphorus 32

S
[e)
<
[
[y
o

CHEMLCAL TO3IM

Colloidal Micro-
agarepated Humen
Serun Alburxin

JTodide

Iodinated Human Serunm
Albumin

Rose Bengel

Iodopyracet, Sodium
Iodokippurate,
Sodium Diatrizozie,
Diatrizoate Methyle
gluceamine, Scéiux
Diprotrizoate,
Sodium Acexrizozie,
or Sodium Iotnelamste

Lebeled Fats end/or
Fatty Acids

Chloride, Citrate
and/or Sulfate

Seeds Encesed in
Nylon Ribbon

Gas

Chlormerodrin
Chlormerodrin
Chlormerodrin
Saluble Paosphate
Soluble Phosphate

Colloidal Chromic
Phosphate

P

USE S

Liver imeging

Diegnosis of thyroid functica

Blood volume determination

Liver function studlies

Kidney function studies

.

Fat ebsorption studies

N

Iron furnover studies

Interstitial treatzent of
cancer

- Diagnosis of cardiec

abnormalitics
Kiéney imaging
Brain imaging
Brain imaging
Treatment of polycythexia vera

Treatzent of leukenia and bene
metestasis '

Intracavitary treatment of
malignent efifusivis
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Phosphorus

32

Potassium 42

Selenium 75

Strontium 85

Strontium 90

Technetium
Technet ium
Technetium
Technetium
Technetium
Technetium
Technetium

Technetium

Xenon 133

99m
9Sm
99m
99m
99m
99m
99m

99m

Technetium-29m

Technetium-99m

Technetium-99m

Technetium

Fluorine 18

10800517

99m

CHEMICAL FORM

Colloidal Chromic
Phosphate

Chloride
Selenomethionine

Nitrate or Chloride
Medical Applicator

Pertechnetate
Pertechnetate
Pertechnetate
Pertechnetate
Pertechnetate

Sulfur Colloid

Stannous Polyphosphate

Iron-Ascorbate-

Diethylenetriamine

Pentaacetic Acid
Complex

Free Gas or in
solution

DTPA (tin)

Human Serum Albumin
Microspheres

Aggregated Albumin
(Human)

Disodium Etidronate

Fluoride

usE

Interstitial treatment of
cancer

Potassium space studies
Pancreas imaging B

Bone imaging on patients with
known or suspected cancer

Treatment of superficial eye
conditions

Brain imaging

Thyroid imaging
Placenta localization B
Blood pool imaging
Salivary gland imaging
Liver and Spleen imaging
Bone imaging

Kidney imaging

Diagnosis of cardiac abnormal-
ities

Blood-flow studies

Pulmonary function studies

Brain imaging

Kidney imaging

Kidney function studies

Lung imaging
Lung imaging

Bone Imaging

Bone Imaging
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B.

NOTES

Applicant shall confirm that:

1. Test will only be performed in 3rd trimester

2. If the patient is bleeding, and

3. If the obstetrician feels the test is necessary and will be
beneficial to the management of the patient.

Physician must have been actively engaged in conducting scans for
at least six (6) months and have participated in at least three (3)
pancreas scans under the supervision of a physician already experi-
enced in this procedure.



ber 20. 1873, make the following changes:

- 1. In §101.12, in the group of countiss

I:s‘ued n Area I, ‘change “Waulls” to

“Wzrulia” and add “Escambia’. -

AR 2. Ir §101.13, in the group of wu:ltzs
Tisted z.. A-ea I -wdd “Stephers” and in
ipe croup Listed ih-Ares III, add “Clzs-
cock”.

3. Iz §101.2:>. 23 follows:
{2) In A-ea I: change “Montague” to

i “Montagues”, “Beckstt” to “Becket” and

- : ~Grams5r" to “Granby™.

< . . (b) In Area II: change “Wichendon™

5 to “Winchendon™, “Ashiey” to “Ashby™,
“YEarwick™ to “Hardwick™ and add
“Soutnbridge” and “Warren”.

b () In Area IV: change “Tryngsbor-

: - ough™ to ~“Iyngsborough”, “Swamscoit™

- to “Swarmpscott”, “Cohasett”™ to “Cokes-

“Toselt”, “Action” -“to “Accon" a.nd "ad.d

*Dracut™, -
(@O In A.res V- chs.nge "Amng‘.on to
"An'.ns-an , Suﬂbm'y"' to ‘Duxbury™,
- *\Tiddleboro” .ot - 'dedleborouzh"
C "Eardwics™ to "Harwich" and add “Nur-
. ~well” and *Nantuckett™, . .70 a0

4. In §101.2¢, in.the groupd countis

-2

-

e 8 In§-01.4a.mthegrouporcounus

7 Tn $101.52: 5 the Erou. ofcmmhes
nsted in Area.ILAd.d. “Sa.n Jua.n"_and

- -+, Acting Director,
:.mreu cf Quality Assuren .e.

B f—R.Doc.'Tl—lGSS raed: 1—18—74 8’45 c.m]

[4 CFR Part 101 i S :
PROFESSION/‘L STANDARDS RWl‘W
thu:e of Extension of Comment Penod

- *“Frofessional .Stendards Review”,
- Title . 42, Code of Federal Reguistiorns,.

" Part 101 entitled “Ares Desigpations? .

. mb

"ns..edin Ares ¥, change “Rallinger” 0 -
“5.In§ 10142;4n “Areat, add J'Bucis?. .

: andtosta.bhsha Subpsart A of such new -

thdia

Ao oL

‘ *ATON’!C ENEPuY COMMISS!ON

il [IOCPRPEtI] .
TN LICENSING PROCEED!NGS T
Proposed . Treatment of. Proprietary. lnfon-
mation; Extensuon of Time. for Domments

On November. 15,7 1973, the ‘Atomic -
Energy Commission published in- the
FEDERAL REGISTER (38 FR.-31543) five al-
ternatives it was considering tn deter-
. miring whether further changes should
be made in its policy snd rules pertain-
ing to disclosure of proprietary informa-
tion in the area of licensing and regula-
tion. Interested persons were invited to
submit comments arnd suggestions with-
respect to-the five alternatives or other
alternatives, together - with. any -other
S'ug'?

December 31, 1873. In response to.8 re- -
g ‘from " Business-.and “Professional -
Peg; le For the Public Interest,the Com- .

period to. February 15,-1974.'-Copias .of 2

ons concerning this-.matter, by..

4

- ~and wonld establish three new groups of

med.lca.l uses of radioisotopes &s follows:

- Groyp_ II7. TUse of _gexereioss anc
‘reagent Kits for the preperation end use
‘of radiopharmaceutiz2is contatning by-
-p'odnct meterial for ceroin disgnostic
- uses,” -

gfmpTV Tse of prepered radiophar-

i mu‘ica.s for certain therzpeutic uses,
and

-Group V. Use of sources and devices
containing byproduct materizl for cer-
tam medical uses.

Under tkis proposed expansion of groud
‘hcensing. physicizns and medica: insti-
tutlons would be licensed to use the by-
product rmaterials for ithe medical uses
designated in one or more ¢f the groups

-for ‘which the sapplicant hes sppropri-
ste Tacilities, equipment, opera‘.:‘-ng Pro-
“cedures -and - trained personnel (bouh
physicians and paramedicsl) to perform
:the medical procedures and hzndie the

ion . bhas extended ‘the~comment -mdxoxsotops dsxgnn..ed m the g'-oup or

TETOUDS. iy S v

‘comments-Teceived meay be examined in :-T=rhe-groups of- hcensed nses v:ould b- '

W ibvinh

*-‘the - Commission’s> Public<~Document

Room _a.t 11112 Sn'eet Nw, Wasnmgton.__.

Dated at.Bethesda, Md.
of January, 1874 -x ...

. 77 10 CFR Parts 31, 32'and35]?,.

GROUP LICENSING FOR CERTAIN.
. MEDICAL USES ;%

“The-Atomic Energy Comm?ssion hac -
'xmder consideration amendments to:its: ¢
regulstions in 10: CFR Parts 31:=32,-amd

~ical and laboratory testingraewms: i
1n 1967 the Commission:added §§ 35.14-~
and 35.100 to its regulationy3In.16 CFR-

usa a.nd mate:mls to' persons licensed

tms.lsth.um}"f" “perform~the:-uses spsctfied in the

group-or groups without the need for
Aling-an epplication and receiving & -

~cense amendment, ‘In addition to the

>publication of such amenémernts in ths
‘Prorear” RECISTER, - notices of - eddi-

FRDoc‘M— 815 Filed 1-18-7. ~tions'to the groups wouid be mailed to
I 4.10..29 ‘m-lf"ifa.n medunl lcensees of the Commission.

~Persons ‘using radiopharmseceuticzls,

;~generators and reegent Kits coaotaining
[~ byprodust materisls or sources and c=—

‘vices, under the licensed gronps would be

* required to- obtain such procucts from

'mamzracmrexs Hcensed by the Cc:nm.s-
“sion pursuant to §3 32.72, 22.73. or 32.7
"respectively, or-ty zn Agreement S..ate

. On Thursday, December 20, 1973, a- 35 to- .expand its ‘licensing of -groups-of.. At
T 'Nouce of Proposed -Rulemaking ‘was medical " usesT of byproduct » mmﬁuprpmemﬂ:‘;;?ﬁ;ﬂm!t tﬁgﬂecm;mt S c;
\ published .in the Prorrar RecisTER (38 _which- ‘have -simiiar requirements<for:goes not-regulate the manufaciure and
- ? 34943) 1n which the Assistant.Sec- licensee qualifications; to:spetlfy licens- -wistribution of reegent kits whick do Dot
 Teters for Health of the Depariment . hig-Fequirements for the_distribution-of -+conitatn redioactive material it does rez-
of Health, Education, and Welfare pro- byproduct material t6 sudk Yicensees £nd “ylate the use of such reagent kite for the

- possd to add a new Part 101, entitled to sdd new byproduct.malerial” to the ' preparation of radiopharmaceuticals oy
to gemeral license for certain irvitro-clin-3xlicensees of the Cormission as partofits

‘Beensing -and regulation of the users of
“the byproduct materiel. Users of -suck
“reagent tits to prepsre radiopharmaucats-

“The public was invited to comment o2 Part 35 to simplify Its=procedures- 10T icgls . pursusnt to & Group III license

“  the propesal, and the Notice stated kst~ Jjesmsing - certain - diagnostici<uses } of “iwould- be required to use reagent kits

"-_19t=, woruld be considered. -

period, a2nd berauce of the wide public
interest in" the proposed -Tregulstions,
* notice is Lereb_-given thaf the period for
pudiic comment s cxtended {0 Febru-’
ary 5, 1§74. All comnents on the pro--.
pnsad regulations re\.ewed by that date
wil be considered -

Dated: January 16, 1974,

- CuHARLES C. EpwWaRDs,
Assistent Secretary for Heglth.

Approved —January 17, 1074,

Caspar W. Wmmn,
Secretary.

TR Doc.T4-1779 Pliad 1-18-74;8:45 am] -

number of the more commol-diggnostic .-

all comments-received- by Jammr:r L. redioisotopes. - Dnder ‘Ahess *secticns -8 “ghich mre approved by the Commission

zor.by-en Agreement.Steie. Manvfactur-

Due “to” the fact that the period for uses were divided into two groups on the “ eys-of .such reagent kits who desire {0
. commment covered the year-end boliday basis—-of similar requirements=for userrhave their reagent kits approved by the

training and experience; :facilittes ~abd ;-Commission’ for use by Group I ‘U-
_equipment, -and radiation-safety proce~ . censees would be permitted to submit
dwres. Croup I included diagnostic uses-“the pertinent-informsicon specified in
charat.; :ddlas lépta.ke Jld::c_sx.shcm ¢mﬂ— §.32. 73 for Commission consideration. . -
—excrefion stucdies m,m LS | v f the C on's
eanming (now calied imoging) . snd in-the exercise o e Commissi
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tumor locelization . studies. Under the
procedtres set out in § 25.14, an appli-
cation for a specific license for a diag-
nostic use of byproduct material specified
in Group I or Group II is considered by
the Commission 25 an application for
all of the uses within the group.

The emendments. proposed ‘herein
would sdd some diagpostic uses. to
Groups ¥ end IO of § 25.100 Schedule A

» JANUARY

'*regulatozy program. licensing of the use
~of - radiophsrmaceudcals has included
wonsicerntions of patiens szfesy and drug

-effectiveness., This brocedu-e has bsex
~followed since the Food and Drug Ad-

ministration (FDA) reguiations, 21 CT=2
130.3, New Drugs for Invesdgetionezl Tre

..in Human Beings, which were issued i

.1963 conteined an exemrpricn from those

“regulations for racdiopharmeaceuticzis

wl;ich are regulated by the AEC and

21, 1973

e e.—



gy

*~  mest States. The Charman of the .
' ssizn, in e letter to the Depart-
tavma.of Eerlth, Education, and Welfare
commenting on their proposal to grant
that exemprion, expressed the view that
eventuslly an sppropriste balance with
respect {0 the regulation of drugs con-
LRI byprodest material would involve
DA regulations controlling the pharma-
ceutical ¢uality of drugs and the safety
and efficecy of drugs with respect to the
pztient, while AEC regulatory controls
would - govern radiation -safety of em-
‘ployess and the public during: mamn'a.c-
"ureandusecf thedrugs: - -~ -+ s
The Commission and the PDA are co-
ordinating : their -respective regulatory
nrogra:ms 1o provide for & transition from
the Commission to the FDA of the regu~
lation-of pharmaceutical quality, safety

e 'PROPOSED. RULES . T e T

X0 N
—ny

Section 31.11 3111 of 10 CFR Part 31, which msceutical manufactured in the form to

provxds & general license to physiciams,

clnieal 12boratories and hospituls for use

of certain radioisotopes forin vitro clinl--

cal or lzboratory testing, would be

amended to add hydrogen 3 - (tritivm) -

and iron 59 to the general license. Sec~
tion 32.71 of 10-CFR Part 32 would be
amended to add these isotopes to the

provisiops for licensing their msnufac- -

tre znd distribution for in vnr-o use
‘mder the gzners] lcense,

be administered-to the patient, Izbeled,
_packaged, and distributed in accordznce
‘with a spectfic license issued by the Com-
mission pursuant to § 32.72 af this ckan-
ter or in accordance with 2 specific li-
cense issued to the mamufacturer by zn
Azreement State pursnant to equivalent
State regulations.

(2) For Group III, no Heensee she
~receive, Dpossess, or use gensrntiors cr'
_reagent Kits contzining byproduct =™

. Pursuant to the Atomic Ene'gy “Act of’ terial except generators -or reagent z:t,s
19a4, as amended, ‘snd section 553 of ;. which are manufactured, labeled, ‘pack-
- "title 5 of the United States Code, notice- aged,-and distriboted tn accordance with
"is‘hereby given that adoption of the fol<’, a-specific license issued by the Commis-
‘lowing amendments to 10 CFR %31.:“&3:1 pursuant t0-§32.73-0f this chepter

1% =ry

32;and 35'is contemplated. Anmterseed.mm'm uccordance*with a.spac:ﬁ.. license -

. persons<-who ~desire~$0 <submit ~written - isued toithe manufactmby'an Agroo.

e

‘comments or sx.ggestmns for considera~ i ment State pursuant to-equivalent State

and efcacy of radiopharmaceuticels in . tion o ‘connection:zwith -the . proposed:sregulations-=amd no licerses shall use Te-

such manner 2s to minimize duplication - amendments ‘should send -them-=to- the:agent kits 'which:do not contain byprod-

of regulatory activities, to sccomplish the *Secretary of the Commission; T.S. ‘Atomic-

S uct materialto prepare radiophermacen-

objectives-of -~ protecting-public " health  Bnergy:'Commission, > Washington="D. C_L'tica.ls -coptaining byproduct mzterial ex-

and safety without unduly inhibiting the - 20545, Attention:-Chief; Public Proceed~*

*rrept reagent kitsowhich are.approved &

use of radioactive materials ‘in‘mredicine -
and to.assure no- disruption -in-the sup-
ly of these-drogs which-are of vital im-
rortance- in—-wmedzmbapphcanom
dt.ﬁn.g thetransition period.” --* -

‘Onr“November 3, 1971;-the FDA pub- ~+=.1; Bection 35.140f'10.

lished ‘in‘theFeorrar RrcrsTrr (36 F2
21028) ‘a notice of termination: efective
December 2,'1971, of thzex*'mpuon from -
DA ‘investigational -new-drug. regula-

ticnsfor-AXC and Agreement State regu- -
lat~-" -=diopharmasceuticals for well

os ed uses and provided for regu- -

13‘9._- -~ the FDA of such radiopharma-

~ings Steff, by March 7. '1974. Copies.of {the Commission -0z, by:an- :Agree.ment
comments ‘received ~on‘the proposed ~State-for-use by pe'sonslicensed pursu-
-smendments may be-examined at the Xmntide this . 4§ 25.14° end ~Group I ‘of
‘Commission’s Puhlic Document room at i-Schedule A;: §:35.100, .orequivaient Agree-
1717 X Street WW., Washington, D.C._ “ment State regulationsee SUTIEIITY
CFR‘Pa:'t”S is F7(3Y.For ‘Group 'V, no hcensee-sha..lre~
amendedtprea.dasfo]lows __‘ A ceive,,possss :or. use byrrodoct-matesial
£3314%5 ifie- - Teanses: fo, m Iexceptl.as contained in g source or device
§,,_ mnp,pz? medm ses .of b,pmd“, " which’'has “peenmannfactured; labeled,
. .material. .. i s ew. - ro. Dackaged, and distributed in mecordznce
- T = T thhasneciﬁcn"ense:ssuedbythe(:o*x—
(a) Subject to—the pmvismns of para: * mission pursuant to0'§ 32774 of this chep-

“graphbs (b), (c), and (d) of this section,’ o o1 in accordance .with B specific li-
an application for a specific license pm- ~icense issued to the manufacturer by 2n

T

euticals (21°CFR 130.49—Requirements ' suani to'§ 35.11, § 35.12, or § 35.12 for
Leg?.rding certain radioactive drugs.) It - medical use or uses of byproduct ms.t
is expected that the FDA:will similarly
terminate the exemption for radiophar-

a3 early dates ~r%=.. .groups whick include the use or uses‘spe=-
‘The :groups - af Uses in- 535 100 would cified in theapplication if: -

specified in one or more of Groups Tio -5, in st! o
Y inchusive, of § 35.100 srill be approved. gy o 2ok the investigad ot uses 12

meaceulicais -for mvshga.txona.l uses -at -~ ‘for-all of the uses within the BTOUD OF-(95) -(¢) Group II1(3):-and (d)Group IV

melude medical uses of radiopharmaceu~

-avestigational radiopharmaceuticalsand

ases included-in the licensed groups, a li- —~fHe group or groups: ’:L'— o TRIET
znsee would be required {o register with -=%(3>The applicant-or the physicz.ns

‘he Commission prior to use of each dif--
arent typeof investigationsl nse to iden--

Iy tbe radiopharmaceutical, {ts intended »
urpose, and the supplier: and to certify -
hat he wonld be using the radiopherma-
zutical pursuant to & “Notice of Claimed
ﬂvest:gancns.l Exemption for a8 New
rug™” (IND) that hzs been accepted by
22 FDA. - - -

The new §§ 32.72 and 32 73 which con-
iin criteria for licensing the distribu-
on of mdiopharmaceuﬁcals. end gen-

rators and reagent kits for preparation -

f rediopharmaceuticals, to group-use li-
:nsees would reguire menufacturers to
rnish evicence that the radiopharma-
wuticals, generators 2nd reagent kits will
» manujasctured, packeged, -end la-
e ier an eSective Netw Drug Ap-
icg from FD4, = Biologic Product
cen.. from FDA, or & “Notice of

aimed Investizational Exempticn for °

New Drug” tl:a: has been accepied by
SALT L

- =~1) The applicant satisfies the reqm:e-i
1cals for-which safety-end -effectiveness | mentsof § 35.11,§ 35.12; or § 35.13; . TS

ave been” established and those which |
Je undergoing investigation to- estabe -
{ish-such safety end effectiveness. For the «vidual user, has adequate clinical experi~

- (2)- 'I'he applicant; or: the physician
dmgnated in the application as the ndi-

‘ence_in=the trypes of -uses mcluded m

greement-State pursuant to eqmvale..:
<~ Stateregulations. - 4.

§$.35.100(2)" Group ' 7'(19) (b> Group I
£9),- the licensee ghell -prior-to-the use

‘radiopharmacentical, orgenerator orre~"
: agent kit for the preparation:and medi-
al use of investizationsl -rediophzrma-~
cetticals, " and - prior | to . use - of .such
irvestizational o ~radiopharmaceutical,

generator -or:reagent kit obtairsd fraom
each diﬁerent supplier, fle- Form AEC-
ke “Registretihn’ Cmtﬁeute——Med.-

; technologists, rédiclogical safety person-.i: oty

* nel and other paramedical personnel who

cal Use of'Investigational Radicpharmz

Fceuti¢al Under Group License, 2 with the

will'use:the byprocduct material have-ade=-yr;terigls Branch, Directorate of Licens-

quzie--trainife - and--experience - in- the .
hendling:of radioactive material appro--.
prizte’to the uses mch..ded in the a‘oup or
groups;

(&) The apphcant’s radiatian detectmn
and measuring instrurcentation is zde-
quate for conducting.the procedures in-
volved in the uses, mcluded in the: group
Or groups;

- {3) The ap,..hcan:'s radiation sai‘-ty
operatmg procedures are sdequate for
handling end disposal of the radioactive
material involved in the uses included
m the group or groups. :

(b) Any licensee who is authorized to
use byproduct material pursuant to one
or more groups in §$.35.14(a) and 35.100
is subject to the following conditions:

- (1) For Groups L II and IV, no licen-.-

see. shall receive, possess, ‘or utse by-
product material except as a rediophar-

ORI U e———

“ing, . US. Atomic--Encregy - Commission,
*Washington, - D.CF 20545, ~and receive
from the Comsmission a8 validated copy of

" “the Form AEC-...._. with registration

number assizned. The licensee shall fu--
" nish on Form AEC-__.__._ the fcuo.\_.J
‘info*'m.a...mn.as mar be reqzured by thzi
’ *‘o“m

). ’\*ame, a.ddres and hcense number

of the licensee; -
(i) Name of the ra,dzopha.nna.cma"’
.generator, or reagent kit to be used
(iii) The radionuclide, chemical for::.
‘and proposed use of the radiopharma-
ceutical to be used cr prepared angd usesd;

(iv) Name of the manufacturer of the .

radiopharmaceutical, generatar Or re-
zgent Kittobeused; ™

(v) Certification that he has in kis
passession, and will follow, a copy of the
plan of investigation outlined in the “No-

- FEDERGL REGISTER, VOL 39, NO. 14—MONDAY, JANUARY 21, 1674 , <o . -~

Saf ea.ch different type of investigationzal -

e,
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of Claimed Investigational’ Ezemp—
tich for 2 New Drug” (IND) which has
bden accepted by the Pood a.nd Dmg
Administration (FDA).
-ne Commission mll not vanda.te &
orm ARC—ee - until it has confirma-
o2 from FDA that the registrant is an
n...ﬁed investigator in the IND or has
harwise been accepted-by FDA as &
»a r..'c.pan’;in the investigation.. -
{3) Apy licensee using.investigational.
pu sceuticals who is required to fila
Form AERC-_....., “Registration Certif~
icate—Medical Use of Investigational
Radiopharmaceutical Under Group Li-
cense,” pursuant to paragrapk (b) (4) of
this section sball report int duplicate to
the Materials Branch any changes in the
information - furnished_by him: in the..

ice

o £t

“Regisiration . Certificate~Medical “Use.. _

of Investigational ‘Radicpharmacentical -
Under Group License,” Form: ABC-__ ..
The report.shall be sufmitted_within 10-
days a.tte: - the eﬂ'ecuve_ date of - such.
cnange..”

PROPOSED RUL:S

nated a.nd repaired orto be disposed o

in accordance with Commission regula-
tions. A report shall be Sled within 5 days
of the test with the aporopriate Atomic
Energy Commission Regulatory Opera-
tions Regional Ofce listed in Appendix

D of Part 20 of this chapter, describing

the equipment involved, the test resulis,
and the corrective action taken;
(iv) Tke radiation safety and handling
instructions approved by tie Atomic En-
ergy Commission furnished by the maru-

facturer on the label attached to the -

source, . device or permanent coniainer

therecf, or-in.ihe. leaflei. or brochure -

which ‘accompanies the saurce or device,
are Iollowed and that such instuctions

.are- maintained in a legible and convem- B

-ently available form; s .
(v) A quarterly physical mventor:,' 15

conducted to account for all sources and..

devices received and possessed. Records
of -the inventories-shall be maintained .
‘for. inspection- by, the’ Commission apd
shall include-the quantities and kinds

{6} For: Grcup o 'a.nyﬁcensee whn ~of byproduct material, Jocation of sources”

1uses generators-or reagent kits'shall fol-
Jow thoe instructions for eluting the gen- -
erator or processing radioactive material-
with the reagent kit which.are approved
by the-Atomic Energy Commission or an
Agreement State.and are. furnished by
the manufacturer cn the labet attached

%0 or iz the leaflet or brochure which ac~ .

comrpanies the generator-or reagent kit
(7> For- Group IV, apy licensee who-

’-J\;:m possesses and uses ra.d.onhma.ceu:ica.s

/F‘,-

{ for therapy shall assure. that-patients
| corntaining. mere tban & millicuries of- -

and. devices, . ancL tue date . or tne
mventory -
(vl - Needles or standa:d. medical ap=

%1: catlor - cells—containing cobalt 60 as
e

shall not-be opened by the licensee
unless ‘specifically authorized by a con~
dition of ahcensexssuedtoh:mbythe
Atomic Energy Commission: :- :

- (vii) - Patienis -containing- covalt' 60,
cesnnn 137 and/or iridium 192 implants-
shall. remain ho:pxr.a.nzed until the im-
_plants are remaved. .. ’

- €c)-Any licensee who is lxcensed pur-

{indine 131 for the treatment of thyroid- suant to paragraph (a) of this section-
carcinoma-or patients contaiming more Ior..onelor more of.the medical. use -
jthen 23 m_mcmes orgold 193 shau—bc .EToups.:in .§ 35.100° also-is authorized to .
Lospitalized . . - lal ¥ Vil Tvi -use byprodoct material under the gen--
(8) For Group.v. any: lieensee whov “eral Xicense in § 31.11 of this.chaster for -

{

rwm—

(1) Iodime

331 as sodium - iodide
(N2aI*) for. measurement ot thyroid
uptake; .

(2) Iodine 125 as sod.am ‘lodide
(NaI*) for measurement of thyroid
uptake; -

(3) Iodine 121 as ipdinated human

serum albumin (FZESA) for determina-
tions of blood and blood plasma volume:
- (4) Jodine 123 as iodinated buman
serum albwmin (H3A) jor determina-
tions of blood 222d blood piasma solume;

{3) Icdine 131 2s lzheled rose bengal
for liver function studias; . .

(6) Iodine 125 as laseled roae oengal
for Hver funcrion studies; -

(7) Iodine 131 as labeled fais or tati?
acids for Iatabsorption studies;y: w ot

(8) Iodine 125 as labeled fats ¢ or faity
acids for fab absorption studiesyz-«. - .
(9} Jodine 131 as labeled lodopyracet.
sodium  icdonipprurate, sodium.-diatri-
-zoatle, diatrizoate meinylglucamine, - so-
dium diproirizoate, sodium a.cetﬂzoa-e
.or sodium joikalamate for kidney fum:~
tion studjes;. = . . :

110} Jodipe 123.as Ia::eled iodapmce&.
- sodiurn jodohipourate, sodium .diatri-
zoats, diatrizoate methziglucamine;. so0-
dium - diprotrizezte; sodium acetrizoate,
.or sodium lothala.mate for hdney Iu;nc-
tion studies; . -

11). Cobalt 58 as lauded cyanocooala-
min for intestinal absorption studies; - .

12y Coblat 60 as lateisd cyanocobala-
:min for intesiinal absorption studies; --

(I2) Chromium 51 as sodiurx carom-
ate far determipations of red blocd cel

- volume and_scun.es of *ed blood cell sur-

vival time+
1. Chmmmm 51 .as. laoeled human
serum.ajbumin for gastrcmtesﬁnal- PrQ-—
tem loss studies; -

(15 Irom 59 as cb.‘or'de cimtz or

'.,s,

possesses and DSes SOurces- or: -Qevices the specified. in vitro. uses. without- ﬁhnr su'..‘.'ateform teinover studiesy; o=

mare thart 100 microcm&ufbyproduct Fd)y. ANy hcensee-:who»:&hcemed pur-

material . with a- half-life. greater than -
thirty- days, except iridium 192:seeds en-
cased in.nylon rihbon,.shall be. tested:
for contamination and/or leakage at.in~.-
tarvals not to exceed six months; and a -
" source or device shall be 30 tested prior to

its first use unless the supplied furnishes -~ higher than 83

“suant: to-paragraphii(ad--of . this section.

. ..(16}- Potassium. 42 as chloride. m:;’;o-

‘space determinations;. -, - =

.receive; possess, and-use. for, calibration-. tion studiesy .

+=-(18> Xenon 133 2s 235, &emwmaolu-

".for..onel or. more. of=.the -medical . uses:tion, : in ‘prepackaged. indrzidua}. doses

groups-i .§ 35.100 also"is authorized to-. only, for blcod ficw and pnlmonw *'unc-
(1M Any~byproduct m'etetm} in - ;'
atomic -pumber- not radaopharmaceuncal and for & diagpostic
in amounts not to exesed:. use involving  measurements-of uptake.

and-reference- standards any byproduet- .-
.material. with . an .

2 certificate that.the source or device has— 15 millicuries. total~of materials -with: ~dilution, or excretion for which-a.!'No—
been so tested within. szxmonuhs prior to " half. lives-not longer..than- seven- days - tice- of: Claimed Investigational Exemp-
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the transfer;” . . -wwomil e L
(ii» The test requ:.red- by pmgraph
) (8) (1) of this section skzll be capable
of daiecting the presence of 0.005 micro~
curie of radioactive material on the test
sampla. The test sample shall be taken
‘rom the source or from the surfaces of
tne device in which the source is per-
manently or semmermanentlv mounted
~r stored on which ope might expect con-
samination to accumulate. Records of
izak test results shall be kept in units of
microcuries and maintained for inspec~
tion by the Commission;. -

1iii) If the test required by paragraph- -

i9){3) (i) of this section reveals the pre-
sence of 0.005 microcurie or-more of re=
movacle contamination, the licensee shall
immediately withdraw the source fzom
use and snall cause it to be deconta.mi-

00b T -

Lo,

.§ 33.100 Schednle A——Groaps of medis

- ‘and not-io exceed.200 microcuries:total -
of ‘materials with hz.lf l.wwionger than
seven days. : e 2

- 2. Section- 35.100 of 10. CFR Part 35
is amended by changing the title and
subtitles, by adding certain new uses to
the present paragrapas (a) Group I and
(b)Y Group II, and by adding new para-
graphs (¢) Group III, (d) Group IV and
(e) Group V. The section, as amended,
will read a3 follows: - -

cal nses of byprodoct material.

(a) Group I. Use of prepared radio--
poarmaceuticals Ior certain diagnostis
studies involving measurements of upe
take, dilution and excretion. This group
does not include uses involving imaging
and tumor localizations.

_FEDERAL REGISTER, VOL 39, NO_.14——MONDAY, JANUARY 2T; 1974 T

tion for a New Drug”-(IND) Eas: been
Aaccented by the Food and Drug Adminis~

T tration (PDA) ; Provided, That the regis-.

iration reqmrements of § °S.14.(b) (4.» are
complied with. -~ - -~

- (b) Group II. Use of p"e;a.red radzo—
pnarmacet.mcals for diagnostic-studies
involving imaging and turmor lecaliza-
tions.

(1) Todine 131 as sodium iodide
thyroeid imaging: :
“ (2) Iodirze 131 as mdma.x:ed human

o
ar

. Sserum ajbumin (IESA) for hrain numer

localizations and cardiac imaging:

(3) Jodine 131 as icdirated. human
serum albwmin TE3A) for cisterncg-
rapay;

(4) Icdizne 121 as mncmazg:'egated
iodinated human serum albumm tar lung
imagmg' . - .



ca)lodin.edlueoﬁoadal(mma

Mm-edhuanmd-

;umin for Hver imagmgs - . Lot L -

. 16) -Iodine 131 as hoeledrosobenga.l

c"..uve.rmag:nz
1) lodine 2

~a e,

\S)Iod..:xa.alassodnnnmd:.p.mide,

or cacdiac imaging:.

{9) Jodine 131 as md_nntedm.mn se- .
wn slbunzn (IESA) fnr plaumta lo~al-

miicns

(*D) Chromiu= 51 assod.m::x c...:'omate

rspleenimaging: -~

-

cm Chremium 51 as labeled human .

srum aibumin far placenta localizaiion;

-(12)- CGold 1.9& in eollodial- tczm for

vor BRI A S
a3y M.—:«:,m et 25 Iabeied c!ﬂor—
“ao Me:‘-'éﬁ.'—y 203 asu.pued,mloms-
drin for brain ixzaging: :

‘(15 Selentury 75 as’ls.beled seleao-

zethichine~for pancressimagine: -

(W)"Strc:ti'mss'asm‘*xteorchm- )

Zezfor bone: ireging—in palients: with pharmawmcalsimmestmthmpeuhc
uspected-crdiaznossd Caneers Mot zie

_uses.. :
QAT Tectmetivmy: SSor:as-periechne-- ¢ - @y Gold' 158%as" uonoidﬂm—mmﬂ-

I e

ate forsaltvary sland imeging:T

(20} “Techetlum .0Sm.as . perted:ni. »
ste for blood poolimagmgothettnm :

lacenta localizations - i4an
(2I) Tecimetimn $97x 85 pa'teclme-
Wefcrpls..._nta locelizations -

22) Techneticm 99m as lsbeled su_fur
Jﬂov‘ for Iiver and spleex imaging;
( 2chmetinm 99 35 1abeled mac-
28, sted hu:.a.n se.rum albumin for
meg iz

Tes L

29 Xencn 133333‘&5,Ireecrmsolu— ’

igg, - In.-prepackzzed ndividual doss
iy, for bears ard lung imaging;
(253) Any-brproduct material in a ra-
{opharmaceutical and for ra diagnostic
se involving imaging for which & “Notice
{ Ciaimed Investigational Exemption
r & New "Drug™ (IND)  has been ac-
:pted by the Food and Drug Administra-
on «(FDAX), Provided, That the regis<
riion reou.i:ezn.ens of §35.14(b7 (£) are
mplied with. -
() Groun iIT-Tse of ge.nemtms xnd
agent kits for the preparation and use °
raciopharmacetiticals containing by

i

e8.<
189

m 25 pertechnetata for' Co
(i) Brair fraging: S

(il) Thyroid Lraming;. o

(i) Salivary gl._ndlmazmg

liv) Blood poal imeging oiher than
wenta localization; .

.¥) Placenia localization; ’
vi¥ Use with rezgent kits for prepera-
n and wse of radiopharmaceuticals
‘taining technefium 99m as provide in
agraphs {©) (2y 20d (2).

2) Reagent kils for preparabion of
anetivm Ssmlabezea. oo

121 8s 1odopmae':. aocnum
>dohinpuraie, sodium diatrizoate, dig- -
neinyiglucamine, sodium Cipro- .

:- sodm::. moat.e Ior xnd.ney .

’“""(") ‘Gald "198- as‘ooﬂmd?c*mmtxal
“therapy of cancers =331

"ducf. mate—zn.l for ce:'tan dla.gnoshcA

Molybdenum 99/technetm:n 09
aerators for the eluiion of technetium .
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(1) Sulfur ed:ld.d 10: nverand spleen
imaﬁ:xz, 3 e
. Imn-asearbazo-dxemslene"ﬁa.-
mne pem.a.wem wd -camplax for hd-

A3 mtAylenetrimnz .,pent.aa.cenc
md {8n) for kicney i nnagmg a.nd kidney
function studies; - - -

(iv) - Dxemyiznetnnm.ne
acid {8n) for brain imaging;

~ spheres for lung imaging;
(vi) Polyphosphates for bone zmagl::.
~wii)- Mac*oaggre%ﬁed human serum
aln.zmm for lung imaging:
(viii) Dlsodmm etxdrona..e ior -bone

mgn:g.
A3 Any genera.tor or res.gent l:lt for
Dmpa.ratma apd diagnostic use of.radio- -

:pharmaceutical .-containing byproduct’

Inatecial Tor which generator or reagent .

kit a+Notice of Claimed Investigational -
“Exempiion. for a New.Drug? (IND):has. .

iBeeraccepted by theFood and DrugtAd->-
ministration (FDA) ;. Provided, That the™

' ’..5.1€(b) (&), are compled wifh.. ..
TId G:rmzplY ~Tise-of prepu‘ﬂ.rsdio—~

arm ot

-of m.ignmem:ms-“

o e

‘ hyperthyroidism end ‘angina pectorisy, .
<. (4) Todire 131 &% Yodide for merapy-or

0N el Thewa. L %

:15) Phospharus 32 as salub‘e phosphate
Icr therapy of polycythemia vera; <
* T(6) Phospharus 32-2s soluble phosphate
for therapy of 1=uLe:ma a.nd bone
. metastases; -
= $7) Phosphorus 32 zsconor:‘.a_ chrozuc
‘phosphate for” in‘.:ra.av:t.ary t_.erapy o;
malignant efusions; -~ :

P ~—

phosphate for mte-stms.l :herapy of
cancer;: - -
- {8) Any byproduct material ina radlo- e
- pharmaceu‘x.,al and for a therapeutic use -
Ior whith a “Notce uvi*Cizimed Investi-”
‘gationa.l Exemption for & New Drug” .-
(IND) has been accepted by the Food and -
“Drug “Administretion <FDA); Provided, -
“Thai the registration requ:rements of
© §35.14(5)(4) are complied with,
‘(e) -Group V. Use of sources and de—
vi-s contzining bvproduct matcrial fur
ce:-‘...mmed;ca.. uses..
(1) Americium 241 as = sealed source
"I a Gevice for bone mineral enelysiss,
‘7 ’€2) Cesium 137 encased in needles and °
applicator cells- for:topical, mtzrstmal.
and intracavitary therspy of cancer;
- (3 Cobalt 60 encased In needies and
zpp}.icator calls for topical, interstitial, -
: and intracavitary therapy of cancer:
(4} Gold 158 as seeds for interstitial
therapy of cancer; -
(5) Yodine 125 ms.a sealed source in 2
device for bore mineral analvsis;
(6) Iridium 182 as seeds en"ased in
nylon ribbon i'or mtez'st *12.1 therapy of
cancer;

D strcnt.um 90 segled in an apph-,
cator for therapy of superficial eye
conditions. .

ST Tt T

14 MONDAY, JANUARY

-

(AR 1 T O

~-(¥) -Human - serum. alaum.in xmcro- .

o .- e

< 3. -Section-31.11-of 10-CFR.Part .31 is
.amepnded by. adding new- parsgrapis
- {8)(4) and (5), by smending tne first
sentence of paragraph (b), az=d by
smenging parsgrapas (¢) (1) snc'. (d) (2)
. w read as fallows: .« . 0.7

§3l 11 ° General-ficense: for -use o’ br-
“product material - forcermm i viwro
clinical or Jaboratory testing

(a) - A geperal licenss is” hereb' issusd
"to erxy physician, clinical .laboratory or
~hospital to - receive, az2couire, --possesz,
,transfer, or use, for-axy of the foliowizyg
stated tests, in accordance with the pro-
~visions of paragraphs <b), (¢}, (d}, (e+
- and (£ of this section, the following by-
proauct materials.in pte‘pa.ck.s.gec units:
- ke . Vi e DT
CY) Hydrogen 3' ltn“mm) “in- uxit
-not- ez.ceechnréﬁvznicrocuna- each ;o-
“use in-in-vitro clicical-or-laboratory tests
noi involving internal .or extermal ,ad- -
-ministration of ‘byproduct material, or-

_thz ‘radigtion therefrom, to Buman, be-
- registration reqmremm?.s Jof pa.rag'ta.ph?ﬁ

> &-V‘J.-n--.'}

e A b

T-artmals
;- £5), Ircn59 munitrnntex*eeﬁng"'o

S

-y hoapmmhahmacm
; ' ‘ Tpossess; ause, or . transferbyprodnct -ma-
a9 Tectmetim 29m: as- part.echne- ~%3)-Jodine 131 as iodide far therepy of :terial: pursuant :to: the.rgenersl  license

. »established by paragraph<x)-af this sec-

tiom untll he has filed: Porm: ASC-433,
““Registration Certificate—-In-Vitro Te:»-
: ing with Byproduct Materizl Under Gen-
- erzl License”, with the Materials Branch,
Directorate. of Licensing, U.S. Atomic
-Energy Commission, Weaskington, D.C.
20545, and received from the Commiscice
a validated copy of Form ARC-£22 it
registration number assigned or w=ti ke
- n2s been: anthorized.purzsuaptio-§ 35.14

" -(8) Phosphorus 32 &5 colloidal chromic ~(¢) of this.chapter to use byprocuct ma-

teri2l under the ~general license .&n this
§3l = T
—{c) A person. who :rece.xres. scr'us:ea
possesses, or -uses byproduct. maserizl
ursuant to the. general license estab-
ed by paragraph (aJ. of fhis sectian
shall comply-with the following: {1} Th=
--general licensee.shall not possess at axny
one time, pursuant to the general license
- In paragraph (a) of this section, at a..y
one location of siorage.or use = totz!
amount of iodine 125, jodine 13T, and,cr
m:n 59 m excess of200 .micmc!mes i

.- e, -g_";.

LR

(@) -The generallumsee shs&-no. Te~
- cetve; acquire, possess. -or use:byproduct
~-malerial pursuant.lo parag:aph (a) of

’t.mssectlon' o
(L Exzcept as- prepa.d:aged u:rus
which are labeled in accordance wiih the

-provisions of a. specific license issuzd
under the provisions of § 32.71 of this

' chapter or in accordance with the pro-

visions of a specific license issueéd by o
Agreemen! State, which authorizes ma--
ufacture and distribution of jodine-133,
iodine-131, ca.rboa-lé,‘ hydrogen-?. (triz-

1 See No'lce of Rue Makmg 38 FR 31110,
DAcember 11, 1973.

21,1974
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£

jum), or iron-39 for distritution to pe!'-
sons genera.lbr hcensed by the Agree-
ment St.a.te

2. eect:on 3271 of 10CFR Part 32 s
:r exded by adding new paragraphs (b)
4) and (5) and by amend.xnz pa.ragmph
J(l)toreada.sfol.ows- : e

§ 32.71 " Manufacture and dzsmhunon o£~
byproduct materials for certain in-
viro dinjeal or laboratory tesung
under general license...: 55 -

An application for a spec.ﬁ.c llcense to.
manufacture .- or -distribute.: byproduct-.
maserial- for use 1umder ‘the general li-
cense of” ¥ 3121 of-ihis chapter will be
aoc’vved 1!- N

e

() The byproducz material 15 o be -,

" €e) Each prspa.ckaged 'unl bes.rs-:a
<urable, clearly visibie label: e
(1) Identifying the ra.dicactzve con--
“nts as. to chemical "form . and- radio--
nuciide; and indicating that the amount -
of  radicactivity does not - exceed :10-
microcuries of lodine 131, iodine 125, or:
carbon 14;* 50 microcuries-of hydrogen.
3 (tﬁmnm) or 20 mmrocuna of 1mn 88;..-
and - .- : . :
L I
3. A new. §32.'Z*g :ts
Part 32to read:..

§ 32.72 - Mmfaet;re_and
nd)ophmeumuh

S e

manufacture and. distnbm radinpharu-;

maceuticals containing byproduct mate-

1 roup Grmzp - FDA;. . i
Lsted in Group I, G I or v P (-2 'rhe appuca.ntsubm:ts mformaﬁon

on-the radionuclide, chemical and physi- - .

cal form, packaging ircluding maximuny -

€ thie s BCtiVity -per package, and. shielding pro--
3 “-vided by the packagng of the byproducet:”
material conta.ined in tha gmerator or -

t satisfiss’tiie general’

(b) The appnca.nt subm.lts evidmcé
that the radiopnarmaceutical containing
byoroduct material will be manufactured,

labeled, and packed in accordance with -

(1) Ar effective new drug application
{NDA) or a Biologic Product License

(ZDA); or
12) A *Notice of C}axmed ‘Investiza-
tional Exemptlion for-a New Drug (DTD
that has been accepted by the-FDA; s
on itreradionuclide, chemical and physi--.

acLivity per package, and shielding pro-

viced by the packaging -of the byproduct -
._.:...ena.l which is. appmpriate for safe o reagent kit (as appropriate) is ap- -
oroved for use by persons licensed by the
U.S. Atomic Energy Comrmission pursu-
. ant to §§ 35.14 and 35.100 Group IIX

‘ L rznsut REGISTE! voL. 39,.NO. la.—MONDAY JANUARY 21,1978 oo

: Ses Notice of Rule Mak:::g. 38 PR 34110,
Tacember 11, 1973, .

'to manuiacturs and distrtbuis gensrators

PROPOSED RULES R

hand.mg and st,oragﬂ o:!’ the ’a.d‘opha.r
maceuucals by group licemsees; and -

" (@) (1) The label afixed to each pack-
age of the radiopharmaceutical contains
information on the radicnuclide, quan-
tity, and .date of-'assay and the lazel

~afixed to each package, or the lealet or

brochure which accompanies each pack-
age, contains a-statament ihat the radio-
Prnarmaceuticas-Is licensed by the US.

-Atomic Enerey Commission for distribu-

tion ‘to persons. licensed pursuan: io

..§35.14'and §35.100 Group I, Group X, or
" Group IV of 10 CFR Part 35, a6 appro-

Dpriate, or uxder equivalent hcense&of
Agreement States;-.
- £2)- The.labeis, . leaﬁets or brochm-ee

theymaybeseoaraumm or, wr‘-.ht.be

orepared for dxsmhutﬁninprepa.ckaged.. approval of EDA,myhoembmed.th
5 tnalabeamg »

Toquired by FDAT LT

. or reagent kits econtainirg byproduct ma-
terial for preparation of radicpharma~
ceuticals by persons licemsed pursuant.
to 335.14 of this chapter for the uses:
_listed in Group IIT of Schedule A, § 35.100
‘of this c.napber wm be approved i: (See-.

-Note 1) . . -
S (@) Theappnca.nt saﬁsﬁathegeneral

rctle;u:.remennsspec.iﬁedmisom of this~

et e e =

Tial for use by persons licensed r.vurs’a.s::::lf.,,!71‘1'11al Exemption - for - a New:

to §35.14' of this.chapter:for:the- uses: »(mD)" tha.t hasbeen:accepted b”’ﬂl&

..e.. T e

reagent ity — -

(@) The label amxed to t.he genemtor
or reagent Kit contairs informsation on
the radionuclide, qua.ntr‘y, and date of

assay; and

() The Ta‘aél afxed 1o the generator
’-cm the Food and Drug Administration op reagent kit, or the ieaZet or brochure

the genera.tor or

which accommpanies
reagent Xit, contains:
(1) Adequate information,

tenal with the reagent kit, and

-haddadumcm,'

pter; :
.(b) The- applicant” submits evidu:ce

.o (1), Aneuecuvemwnmg.anpncaﬁbix[ :
QWDA): or-a Biologle: Product License: - - 8¢ the source or device;.

from a
radiation saiety standpoint, on the pro-
(¢) The applicant submits i.mormz.tmn cedures to be followed and the equipment
‘and shieiding to be used in eluting the-
cal form, packaging including mMaXimum generator or processing radioactive ma-

" {2) A .staterient that this generator

“of 10 CF2 P?.rt 35 or undes- eqm"men
licenses of Agresment States. -

The lace.s. leadets or bmclmres re
quired by this parazraph are in additior
to the labeling required by FDA ard the;

‘may be separate from or, with the ap

proval of FDA. may be combived witl

the labeling Tequired by FDA.

NoTe 1. Although the Cox:uniss.on does no
reguiate the maouiacturs and distribusior
of reagent kits which do not consain brored
uct material It does regulats the use of sus
reagent XIt3 for the preparasion of radio
Pharmaceuticals eon faining byproduct mate
rial as part of i3 licensing and regulasia:
- of the users of the byproduct mnaterial. An
‘msaaufacturer of reagen: kita which do rc
cortain byproduct material who desires t

- have his reagent-kits approved by the Com

mxssiontoruubvpe.—sonsmedpnm

‘st 10 1 3514 and Groop IIT. of Schednls 2

sasmdm;chmmysmtbpu
mmmwnmss&r

7. Ami-?ﬂ.ﬂxsddedh-lb(:’?‘
Part 32 vo rend:: pas

§32.74 )Sn-faa-ean&&tnbwono
g sotvess -.or devises ceatnining by
Product metevial for medieal voe.
Anappnatmioramm’s
ma.mzsactxzeanddistnhatesomw

A _‘_. -,,.‘

® Gevices cortaining hyproduct material t
' rersors Lcensed pursuant-to §35.14 <
_ihis chapter for the lses listed in Grou

V of Sckhedule A, § 33.100 oitmschap&
will te approved i

(a) The applicant sat‘.sﬁzs tbc
era.lreqmremznum§303ao.fth!scha,
Tters L7 - .

() Tkhe appheanr. sunmit& s:ﬂde.
Information - regarding . eacn - Wn& «
. Source or device pertinent to an evain:
t‘lon of its radiation salety, includings:
: ( 1) 'I'heb?pmduct materialcantaine

a.nd:—pmm ar
T (2) Deta.ﬂs o! dﬁm and cam_mxctk

sl AT ou

=03 Pracedures!or.sndresultsot,pn

* totype tests-to assure that the souree~

~.-device will ‘maintain itz integrity und

-stresses Ukely to be encouniered iz ro

”m"mal use and accidents; = 4 ~

-> (4) For devices.contalning byprodn
“material, the ruﬁa.tmwpmﬂle-u! a pr
: totype devicer. > .
(5). Details of qua.mat contml nr
cedures to assure that production soure
.2nd devices meet the-standards of | t
design and prototype testsz™ v Lo~
+ (8) Procedmres and standardsxoz ca
brating sources and devicessie-..” -

(T) lege=nd and methods for ‘labelt
sources and davices as to their-radics
tive contant; -

(8) Instructions {or ha.nd.‘;ng and stc
ing the source cr device Irom the rad’
tion safzty stazdpoixs; these instructic
are to pe inclucded on a durabie label :
tached to the source or device oraisach
10 3 permarent storage container fort
source or device: Provided, Thatinsin
tiops which are too lengthy for such 1z
may bDe sumrarized on the latel a
pricted . in detall cn a brechure wh
is referenced on the label;. - -.

“(c) The label a’zed to-the source
device, or to the permanent siorage ©t
tainer for the source or device. conta
irforzmation cn- the *-adzom.clxde, qu:




. and da.te of assay, and a.statement
v ‘he (mame of source or device) is li-
by the US. Atomic Energy Com-
ca for distribution to persons li-
wsuant to §§ 35.14 .end 35.100
of 10 CFR Part 35-or under
Ta..axcal licenses of Agreement States:
Toriced, That such labeling for sources
"Zich do not reguire long term storege
=Z. cold 198 seeds) may be on a leafiet
brochure which acvo:npan.es the

Jw%kyq

%4

(TR

A

. 161, 182 183, Pub. L. 83-703, 68 Stat.
2. 018 933, €54, as amended (szn.sc 2111,
21, 0222, 2233)) .

Deted at Germa.ntom Md. t._is 15uh
a.vufaa.nua.ry 1874, . -

V]
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108000y
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PROPOSED nu:.ss S

Eor the Atormc E:nergy Commxssion.

" Gorpow M. GRANT, -
Actmg Secretary of the Commission.

- [FR Doc.’ﬂ-lm Plled 1-18-74 8:45am]

ENVIRONMENTAL PROTECTION
.. _AGENCY -
[ 40CFR Part4297 -
TIMBER PRODUCTS

Proposed Effuent Guidelines and Perform-
ance and Pretreatment Standards for

New Sources
- Correction

In F"?. Doc 742 appesring at page 938
in ths issue of. Thursaday, January 3,

REGISTER, VOL 39, NO. 14—MONDAY,

JANUARY 21,

T 238

tD

1974, thematena.l appesring alter § 499 .-
85 and entitled “Criteris for Identifica-

tion of the Best Practicable Contrag!
Technology - Currently - Available tie
Best Avzilable Technology Economicalix
Achievable and for New Sources the Best
Available Demonstrated Control Tech-
nology fer Classes and Categories of
Point Sources” was inadvertently print-
ed in the FrpErar RxcrsTee. It is not o
part of the text of the proposed rule end
should not be considered a5 such for pur-
poses of public comment,

1974
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Recommended Radiation Exposure Standard for Human Volunteers

The health protection programs developed by the AEC have not tsken into
account activities of groups or institutions engaged in human experimen-
tation and the radiation exposures received by individuals participating
in these experiments. Radiation standard setting bodies (ICRP, NCRP, {
EPA) have not established any standards that would regulate medical ex-

posures and likewise have established no standards to regulate exposures

received during the development of medical procedures when the exposure

is of no medical benefit to the individual. Individuals who participate

in these experiments are considered to be "patients" and their radiation :
exposure information has been treated as medical data and thus considered :
proprietary information which complicates its review, assessment, and

integration into an individual's occupational exposure history.

~to be followed by institutions or individuals receiving HEW support for
human experimentation. These guidelines are set forth in The Institutional
Guide to DHEW Policy on Protection of Human Subjects. Recently, the A:C
adopted this guide as a Commission policy. This guide identified severszl
potential problem areas to be considered when conducting human experimen-
tation, radiation included, but no specific guidance is given for solving
any of the identified problems. The AEC requires each contractor, per-
forming human experimentation, to establish a human-use committee of in-
dividuals not associated with the experimentation in accordance with the
DHEW guidelines. These committees have the authority to approve or
disapprove an experiment after considering the moral, ethical, scientific,
procedural, and safety implications of the project. The AEC reviews the
projects programmatically to determine its acceptance for continued support.

The Department of Health Education and Welfare has established guidelines !

Individuals who participate in human. experimentation can be divided into
two groups (1) individuals who will receive medical benefit (patients)
from their participation in the experiment, and (2) individuals (volunteer
human subjects) who will receive no medical benefit but receive some
monetary gratuity. It is the latter group which is of concern here. There
is, of course, overlap between these two groups. For example, patients
undergoing experimental treatment may also act as a volunteer human-subject
in another experiment and may receive the medical treatment free for their
participation. -

A literature search for the year 1972 and first quarter 1973 revealed
several, not necessarily all, published reports on experiments involving
volunteer human subjects which were supported totally or in part by the
AZC. These experiments involved, generally, metabolic studies, fetal
uptake studies, and organ irradiations. The radiation doses received by
the volunteer human subjects range from a few millirem in the metabolic
studies up to 600 R in the studies involving the organ irradiation.

10606069



A total of 355 volunteer human subjects were identified in five of the
eight experiments listed in Table 1. Organ jirradiation of prisoners’
gonads accounted for 283 volunteers over a nine-year period, and the
other 72 participated in the metabolic and fetal uptake studies. These
experiments were found to involve all age groups from the unborn child
to the 80-year-old adult. In sddition to the radiation exposure, it is
important to point out that the prisoners volunteering for the gonadal
experiments were required to agree beforehand to a vasectomy upon com-
pletion of their participation. This brief summary and a realization of
the associated legal, moral, ethical, and possible public opinion prob-
lems show a definite need for more control in the area of human experi-
mentation., UL

As the AEC has been actively involved in human experimentation and will
probably continue to be, the following recommendations and enclosed drafs
stendard are offered as a starting point on which to build a health pro-
tection program for volunteer human subjects, and establish a Commission
policy for allowable radiation exposure limits. First, the occupationel
exposure limit as the meximum allowable exposure should be adopted unless
Justification is given and concurred in by the enforcing agency for ex-
ceeding these limits. The basic justification for adoption of occupaticnal
limits is the same as that used to justify the limits themselves. The
damage risk at this level of exposure is acceptable. Additionally, the
contractor should supply the same radiation exposure information for
volunteer human subjects as is supplied for employees and be subject to
the accident reporting requirements.

Secondly, the standard health and safety clause should be inserted in all
contracts with the AEC which involve humen experimentation. Much of the
human experimentation being done is carried out under AEC contracts with
no heelth and safely clause. The inclusion of a health and safety clause
in these contracts along with the establishment of exposure standards wculd
allow AEC more control than it now has over the safety of volunteer humsn
subjects.

Thirdly, all contractors to the AEC involved in human experimentation
should receive a periodic health protection review. This review would have
the effect of enforcing the health and safety clause of the contract in
that records and other matters related to health protection would be
appraised. Recommendations for the improvement of safety programs would
be made and enforced. These reviews would be the subject of a report tc
the contract administrator.
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These recommendations are practicable. They would bring uniformity of
allowable exposure risk and provide guidance to the committees of

the various institutions as to what the AEC feels is an acceptable risk.
In addition, the Commission would be better able to carry out its safety
responsibilities and help maintain exposures at a low level. In addi-
tion, reports of misadministrations' and unexpected exposure problems
would be of benefit to both the AEC and other investigators involved in
human experimentation.

The concept of exposure standards for volunteer human subjects is not
new, In 1966 two gapers were' given on the subject at different profes-
siongl meetings.ls One paper suggested that volunteer human subjects ve
exposed to no more radiation than allowed the general population. The
other paper described a standard in effect at Idaho which utilizes, with
one exception, occupational exposure limits. This exception reduces the
allowable exposure to body organs, with the exception of the thyroid, to
the levels allowed for the whole body.

Tie problems associated with human experimentation are many. This report
has not attempted to address problems dealing with informed consent, or
any of the many legal problems. - This report has attempted to show the
need for & Commission policy for humen experimentation, and has offered a
position for consideration.

" LeRoy, G. V. "Guidelines for Safe Use of Radiopharmaceuticals" AEC
Symposium Series 6, Radioactive Pnarmaceuticals, April 1966, pp 669-677.

2 S$ill, C. W. "Some Guidelines for Studies Involving Internal Adminis-
tration of Radioactive Materials to Human Volunteers" Proceedings of 12th

Annual Bioassay and Analytical Cnemistry Meeting, October 1966, Conf.
661018 Biology and Medicine (TID-4500).
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TABLE I

AEC SUPPORTED HUMAN RESEARCH FOUND IN CURSORY LITERATURE
SEARCH AND ORO ADMINISTERED CONTRACTS

| [
Lathrop, Katherine A. "Radiation Dose to Humans from ’SSe-L-Selfe-
Komethianine," J. Nuel. Med. Suppl. 13, No. 6, April 1972.

Heller, Carl G. "Effects of Ionizing Radiation on the Testicular ' sP
Function of Man," Report AT-(45-1)-1780, May 1972.

Thorslund, T. W. "Effects of X-Ray Irradiation on Human Spermatogenesis"
Report (FNASA-TM-X-2440), January 1972.

Spencer, H., Hardy, E., et al "Strontium-90 Calcium Interrelationships
in Man," Health Physies, Vol. 2k, pp 525-533, May 1973.

Cohn, S. H., et al, "Absolute Measurement of Whole Body Potassium by
Gamma-Ray Spectrometry'’ Journal of Nuclear Medicine, Volume 11,
lio. 6, pp 239-246, 1970.

Lloyd, R. D., et al "83Rb and !37Cs, Metabolism in Persons Effected by
Muscle Disease," Report 12381 (CON-119-247), October 1972.

Dyer, N. C. "Human Fetal Radiation Dose from °°Fe Administered to the
Mother during Pregnancy' Dissertation Vanderbilt University, May
1972, prepared under Contract AT-(40-1)-2L01.

Artey, S. R., et al "Radiation Dose to Infants from ’5Se-1-Selenomethionine"
fnnual Report on the Contract AT-(40-1)-373kL, Gctober 5, 1972.
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PROPCSED STANDARD

Policy

Radiation protection standards applicable to AEC and AEC contractor opera-
tions shall be established to protect  volunteer human subjects participzting
in studies involving the administration of external radiation or internally
deposited radionuclides.

AEC and AEC contractor operations shall be conducted in such a manner as to
assure that radiation exposure to the volunteer human subjects are limited
to the lowest levels practical for meaningful experimental results,
Objectives

To establish radiation protection standards for AEC end AEC contractor

operations involving studies of the administration of radiation or
radioisotopes to volunteer human subjects.

Definitions

a. Volunteer Human Subject: An individual'yhO'gives his informed
consent freely to participate in a study which contributes no
direct medical benefit to' that individual, -

b. Patient: An individual who agrees to participate in a study
designed to diagnose or treat an illness or disorder with which
the individual is  or believed to be afflicted.

c. Critical Organ: The body organ which receives the most damage from
internally deposited radionuclides. WK

d. Dose Commitment: The lifetime dose which an organ is committed to
by the presence of a radionuclide in that organ.

Applicability

.
3

e Standard set forth in this chapter applies to and shall be followed by
eadguarters Divisions and Offices, Field Offices, and AEC contractors.

Q
@]

verage
a. Tnis Standard shall govern ionizing radiation exposure to volunteex
huran subjects.

-3

o. This Standerd does not apply, to ;3%*éﬁfﬁ-unde¥gséag treatment or

dlagno;lsaby % hy51c1an Tor B known or suspected illness or disorder
using experimental or developmental techniques.

L08G073
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Exrverimental Protocol

All studies and recruitment practices involving volunteer human subjects
shall be in strict accordance with The Institutional Guids to DHEW Policy
on Protection of Human Subjects. Where discrepancies between the DHEEW
policy and this Standard exist, this Standard shall apply.

Selection of Volunteer Human Subjects

The following guidelines shall be used when selecting volunteer human
subjects: ‘

1. individuals must have reached their 18th birthday,

2. the following groups of individuals are listed in the order of
preference:

a, for medical studies, subject should be patients for whom
somes medical benefit can be derived. It should be pointed
out that physician-patient relationships are not subject
to this chepter.

b. volunteers should come from the general population,

c. only as a last resort should occupational workers be
allowed to volunteer.

3, for exposure control purposes, the ogcupational worker must
come from the agency or contractor performing the study,

b, +the informed consent of all subjects must be in accordance with
the DHLEW guide, and

5. a competent medical Judgment made prior to experimentation must
© result in the determination that participation in a study should

not produce adverse effects upon his physical well being.

Standard for External and Internal Exposure

For the purposes of the study, a volunteer human subject shall be con-
sidered to be an occupational worker and subject to all radiation monitcr-
ing, exposure recording, and reporting requirements set forth in AEC Manual
Chepters 0502, 0524, 0525. A volunteer human subject shall not be expessd
to amounts of both external and internal radiation which would deliver =
combined dose in one quarter or one year in excess of the amount allowed for

”

“
- , ; . -
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an occupational worker. If the critical organ can be defined, the dose
commitment for that  organ will not be exceeded. In the case of women o
reproductive age, the dose and/or dose' commitment shall be controlled so

as to assure the dose to the fetus during the entire gestation period

lces not exceed 0.5 Rem. In the case of occupational workers participating
in a study, their total dose from both their work and the study shall bes
added and shall not exceed the allowable dose for an occupational worker.

Records

Records shall be maintained in accordance with applicable AEC Manual
Chapters.

Reports

1. Annual
Annuzl radiation exposure reports submitted in accordance with
AEC Manual Chapters 0502 and 0525 for' volunteer numan subjects

shall be separate from those submitted for employees.

2. Termination

Upon the termination of the study or the termination of the in-
dividual participating in the study, and in the case of occupa-
tional worker termination of employment, a termination report
will be filed in accordance with AECM-0525.

lMigsadministration

In the event a volunteer human subject receives an amount of radiation or
radioisotope other than the planned amount or in excess of the exposure
limits, the AEC and the individual involved shall be so notified as socn
2s alter discovery as possible but not to exceed 24 hours. Reports of
misadministrations are subject to investigation under ARCM-0302.

Davietions

Any deviation from this Standard shall require prior approval of the
ctomic Energy Commission.
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Policy of Medical Division, Oak Ridge Associated Universities, Concerning

Recruitment of Human Volunteers

g@&

March 23, 1967

I. Definition of Normal Human Subject Volunteer -

. A person in apparent sound physical and mental health, 21 years

" of age or older, participating without coercion as a subject in a
medical research project. This categofy is to be distinguished
frﬁm a "paﬁient volunteer" who registers in the Medical Division
as a patient for the investigation and possible treatment of a

medical disorder.

I1. Recruitment -

1. Methods should be discfeet and in the béunds of propriety.
%&"j - Solicitation in public communications media can be made

~only through the Humaﬁ Use Committee (procedure attached).

2. Conscious efforts will be made with ORAU employees to 
have recruitment free of any suggestion of coercion or
implication that participation is expected. For example,
announcements that ask for volunteers will be used rather
than personal solicitation. Participation or non-participation
shall have no bearing on merit evaluatioﬁs, status, or
prom&tion in ORAU. An ORAU employze should have concurrence
of his supervisor so that regular work assignments are not
handicapped.

3. A reimbursement may be offered to the volunteer.
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QL“‘ ITI. Release Form - An agreement signed-and witnessed thet:
1. Participation is of the person's own volition,
2. Subject understands that this experience is for
experimental purposes, not for diagnosis or treetment.
3. 'SubJect understands the nature, procedures, and
- probable effects, if any, of the experiment {These
features should be listed or described briefly in the
agreement.)
4. The voiunteer, whether or not he is an employee of

énﬁf?

1060077

ORAU, is not considered an employee insofar as the _

experiment is concerned.

ol & Clhyeurs 12D

Chairman, Medical Division
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OAK RIDGE ASSOCIATED UNIVERSITIES
Oak Ridge, Tennessee

Authorization for the Administration of Radioactive Substance

I hereby authorize the staff of the ORINS Medical Division to

administer to the following radio-
active substance
Nuclide Chemical
Dose Route of administration

The purpose of this procedure has been explained to me as being:

Its relevance to my condition, the risks and any possible alternatives
have been explained to me.

Name of patient

Date

AUTHORIZATION FOR THE ADMINISTRATION OF RADIOACTIVE SUBSTANCE MED-148(2-67)
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OAK RIDGE ASSOCIATED UNIVERSITIES
Oak Ridge, Tennessee

Consent to Experimental Treatment

e I authorize the performance “Don . _ ' RS R e
S o o (nyself or name of patient)

of the following treatment:

-

(State nature of treatment)

The nature and purpose of the treatment, possible alternative methods of
treatment, the risks involved, and the possibilities of complications have
been explained to me., I understand that this treatment is not the usual
treatment for my disorder and is therefore experimental and remains unproven
by medical experience so that the consequences may be unpredictable.

DATE:
(Patient or person authorized to consent
for patient) '
WITNESS :
I have talked with _ ’ about
, Name
the proposed course of treatment to be given _
. : Name
including the following:*
Physiciaq Date

*Physician should indicate experimental drugs, radioisotopes, radiation
therapy, and/or possible placebo or sham therapy. :

F080079 : _ . CONSENT TO EXPERIMENTAL TREATMENT

MED4146_(2-67)
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OAK RIDGE ASSOCIATED UNIVERSITIES

WHOLE BLOOD AND/OR SKIN BIOPSY PROCUREMENT, RELEASE AND PAYMENT AUTHORIZATION

I, the undersigned, do hereby acknowledge that I have on this day, of my
own free will and accord, delivered and sold to the Oak Ridge Associated
Universities (hereinafter referred to as "Association') cc's of my own
blood, by direct vein aspiration, and/or mm? of my own skin, by direct
skin biopsy.

It is understood that I am to be paid the specified sum by the Association
in consideration of which T do hereby release and discharge the Association,
its successors and assigns, from all claims, actions and causes of action, at
law or in equity, which I do now or mayv hereafter have against the Association,
resulting from or growing out of the sale of said blood and/or skin and its
removal from my body. It is further understood and agreed that I am to retain
no control whatsoever over the said blood and/or skin or the use thereof.

0 - 100 cc $ 5.00}
101 - 200 cc 10,00}
201 ~ 300 cc 15.00} BLOOD
301 - 400 cc 20.00}
401 - 500 cc 25.00}
1 -2 mm? 10.00} SKIN
This day of » 19__ .
Name of Donor (Please print) Signature of DNonor
Mail check to
City State Zip
Witnesses:

Account to Charge:

Blood received by

Division approval

PBu060
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OAX RIDGE ASSOCIATED UNIVERSITIES
WHOLE BLOOD PROCUREMENT, RELEASE, § PAYMENT AUTHORIZATION

I, the undersigned, do hereby acknowledge that I have on this
day, of my own free will and accord, delivered and sold to the Qak
Ridge Associated Universities (hereinafter referred to as ('Association")
cc's of my own blood, by direct vein aspiration.

It is understood that I am to be paid the below specified sum
by the Association in consideration of which I do hereby release and
discharge the Association, its successors and assigns, from all
claims, actions and causes of action, at law or in equity, which I
do now or may hereafter have against the Association, resulting from
or growing out of the sale of said blood or its removal from my body.
It is further understood and agreed that I am to retain no control
whatsoever over the said blood or the use thereof.

0 - 100 cc $5.00

101 - 200 cc 10.00

201 - 300 cc 15.00

301 - 400 cc 20.00

401 - above 25.00

This day of , 1970.
Name (Please Print) Signature of Donor

Mail Check To
) City State L1p

Witnesses:

Account to Charge:

BLOOD RECETVED BY

DIVISION APPROVAL
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Osk Ridge )Inatit ute of Nuclear Studies
Medical Division

Patient’'s Name

RADIOISOTOPE TREATMENT

No.

Isotope

Dose

P

Soutce

Shipment No.

Dose Measured by.

Method

Dose Approved by.

Route of Administmation

Administered by.
Wt. Carrier Added

Wt. Inacrive Isotope

Remarks

Date
Time

Dose

Isotope
Source

Shipment No.

Dose Measured by

Method

Dose Approved by

Route of Administration

Administered by.
Wt. Carrier Added

We. Inactive Isotope

Remarks

Date.
Time

Dose

Isotope
Source

Shipment No. __

Dose Measured by

Method

Dose Approved by

Route of Administration

Administered by.

Wt. Carrier Added

¥t. Inactive Isotope

Remarks

Time

RADIOISOTOPE TREATMENT

AEC, Ok Ridge, Tean. 8-15-50-1000-A7736
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> Guidelines and Criteria for a Committee Authorizing .- ¢ Th
the Use of Radioactive Isotopes in Humans which inch
. : 1.
B . . v 2.
Joseph P. Kriss, Raymond Barrall, Robert Greenberg, 3
Gerald Hanks, Charles E. McLennan and Edward Siegel
Palo Alto, California 4
5.
INTRODUCTION 6
The increased use of radioactive nuclides in the diagnosis and trcatment of ‘
human medical ills and in the investigation of the nature of pathophysiologic 7.
states in humans carries with it the obligation to provide adequate safeguards to
the recipients of such nuclides while at the same time not hampering or restrict- : , 8
ing unreasonably the activities of qualified clinicians and investigators. Such i 9
obligations are undertaken at the local level by institutional isatope committees : 10

and, increasingly, by state governments entering into agreement with the Atomic
Energy Commission. However, the guidelines which govern the decisions of such
authorizing bodies are not readily available and may in some instances be un-

- specified or be understood, rather than transcribed. In connection with the appli-
cation by Stanford University to the State of California for broad licensure for
the use of radioactive substances and radiation-producing machinery, the isotope
commiittee for human use, with the approval of the State Burcau of Radiologic
Health, has formulated the following set of guidelines and criteria to be used in
reviewing submitted protocols within its jurisdiction. While some of the items
may be especially applicable to our own institution, we believe that the document
as a whole has wide applicability and may be useful to thosc in other institutions
who bear a responsibility similar to that of our committee.

GUIDELINES AND CRITERIA FOR FUNCTIONING
OF ISOTOPE COMMITTEE FOR HUMAN USE, f 11
STANFORD UNIVERSITY SCHOOL OF MEDICINE '

1. Applications

L . . . Thea
a. Applications will be accepted only from full-time or voluntary members 2 Th If
of the faculty of the School of Medicine, but not from medical students, interns, } ] €
» : -+ with a co
1Departments of Medicine, Radiology, Pediatrics and Gynecology and Obstetrics, and previous «
the Health Physics Office, Stanford University, Palo Alta, California. : mittee, th
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residents, technicians, fcllows, or rescarch assistants. The latter may participate
in a study under the preceptorship of a faculty member. In general, applications
will come from members of clinical departments who arce licensed clinicians. In
the unusual circumstance where the principal investigator is not a physician,
collaboration and appropriate assistance by a physician colleague is mandatory.

b. The application must be reviewed and approved by the Health Physics

-office before being considered by the committee.

fd

c. The application must include a protocol of the proposed plan of study
which includes the following items:

. 1.
2.
3.

>

i

10.

11.

Title of the study.

Bricf statement of proposed plan.

Rationale and justification for the study, including information avail-
able from other laboratorics and/or in lower animals or in vitro
systems.

Number and type of subjects to be studied.

Dose, route and rate of administration, specific activity and chemical
form of radionuclide.

Calculations of expected radiation dose to critical organs or parts of
organs and the whole body.

Method of handling any special problems such as disposal of excreta,
hospitalization, radionuclidic contamination, spillage, monitoring, etc.
Instrumentation available for making measurements.

List of personnel (with titles) assisting the investigator.

Complete record of that training and experience of the investigator
and assisting personnel which pertains to the use of radioactive
materials. Specify that training which was (1) basic (or pre-clinical)
training in the facts of radioactivity and the techniques of using
radioactive isotopes and (2) general clinical training in uses the
same as, or closely related to, the uses proposed by the applicant,
In listing expericnce with this or equivalent radioisotope applica-
tions, indicate the numbers of such procedures performed and the
numbers of patients studied or treated. Dates, institutions, and pre-
ceptors should be given, where appropriate. If these data arc more
conveniently supplied by preceptoral statements or certificates, copies
may be attached. Include, also, any current or previous radioisotope
licenses or authorizations. This information need be filed only once
and will be consulted by the Committee in evaluating subsequent
applications.

A statement indicating that the subjects or responsible relatives will
be well-informed of the nature and purpose of the study.

2. The applicant

The full-time faculty in the clinical departiments are composed of individuals
with a combined research, and patient care orientation and almost all have had
previous experience in research, in many cases extensive experience. The com-
mittee, therefore, has reason to cxpect considerable sophistication with respect to
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general rescarch methodology proposed in submitted protocols. The investigator’s
experience with radioisotopes and tracer methodology may be considerably more
limited. This experience will be reviewed by the committee in the context of the
proposed protocol. For cxample, a proposed experiment involving a new thera-
peutic radioisotopic procedure would require as a minimum previous specialized
training in nuclear medicine or radiotherapy or both, while a metabolic study
involving the sampling of blood after intravenous administration of I1* or C'-
labeled amino acid or glicose would require knowledge of the nature of these
soft B cmitters, proper method of handling, knowledge of the means of their
detection and measurement, and an understanding of the dosimetric considera-
tions involved in their use in vivo. A statement by the investigator outlining his
previous experience with isotopes and isotopic methodology will be accepted as
fact without further certification. Uncertainties concerning an individual's qualifi-
cations may be resolved by the chairman’s requesting clarifying discussions be-
tween the applicant and one or more members of the committee, or by issuing
an invitation to the applicant to appear before the committee wpon the request
of any committee member. .

An applicant who has had a pratocol previously approved by the Human
Use Committce need not re-submit his experience record with cach new appli-
cation; a reference to the earlier protocol will suffice.

3. The Protocol

Comment on General Principles of Ethics Governing Human Experimenta-
tion:

The commiittee approves the Code of Ethics of the World Medical Associa-
tion which was approved in June 1964 and is known as the Declaration of IHel-
sinki. (1). However, it is not the proper function of the Isotope Committee to
police or enforce the provisions of this document, but rather to evaluate those
special aspects of a proposed investigation which involve questions of radiation
exposure to patients and personnel.

In recommending approval of an application, the committee will be guided
mainly by gaining positive assertions to the following guestions:

1. Is it probable that the proposed study will yield the specific data the in-
vestigator wishes to obtain?

2. Is the proposed dose neither unduly high nor unduly low to obtain this
information?

3. Is it probable that the target organ(s) is correct as stated in the pro-
tocol?

4. Arc the dosimetric calculations correct or is there adequate literature
documentation of expected radiation dosages?

5. Is it unlikely that the information desired cannot be as accurately, easily,
quickly or safely obtained by other methods? or in other species?

6. Is the risk to healthy subjects (if any) negligible?

7. Is the radiation risk to ill subjects small or negligible in comparison to
the risk of the disease itself?

It is expected that the following additional items will be considered by the
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individual clinical investigator before undertaking his rescarch. The committee
at its discretion may seek clarification on any of the points.

1. The potential value of the information presumably to be gained, either
to the patient or to socicty as a whole.

2. The physical (non-radiation) or psychic trauma of the procedure.

3. The relevance of the measured paramecter to a given diseasc state.

4. The relationship between the investigator and the patient’s responsible
physician,

5. Approval by the Food and Drug Administration to use the proposed
materials '

4. Follow-up Review

The committee may request a summary report from the investigator (a) at
the end of the proposed study, (b) at the end of a calendar year of operation,
or (c) at any time if requested by the Health Physics office for due cause.

Stanford University Isotope Committee
for Human Use.

Joseph P. Kriss, M.D., Chairman

Mr. Raymond Barrall

Robert Greenberg, M.D.

Gerald Hanks, M.D.

Charles E. McLennan, M.D.

Edward Siegel, Ph. D.
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Radiation Experimentation on Children
(Received 29 September 1972)

Any Radiation Safety Officer whose bailiwick
includes a hospital or medical school is likely, from
time to time, to be faced with the problem of investi-
gators wishing to use radiation experimentally on
humans. When such a proposal involves minor
children, particular moral and legal dilemmas arise,
“The moral issue is necessarily part of the legal issue.
Radiation Safety Committee members, prior to

considering a decision in such a matter, will find it-

prudent to seck legal counsel. Individual committee
members may have strong moral convictions,
However, interjecting such opinions into the dis-
cussion may amount to a subjective judgment of
another's moral philosophy and can lead to fruitless
argumentation.

The RSO is often the only non-physician on the
committee and must be prepared to assert himself.
Litigation problems and malpractice suits are

potentially serious and can involve not only investi-
gators, but committee members, various “John
Does” and the RSO himself. '

The Problem of “Informed Consent™

In response to a recent request for an opinion,
I received a letter from one of the assistant counsels
in the legal department of the University. The
following quotes are from this letter. “At present.
a parent or legal guardian may not legally grant
such consent.” (Children are not the legal property
of parents.) “However, the law does not state that
experiments on minors may not be legally conducted.
Therefore the law is unseitled in this area. In this
regard, use of such word (consent) cannot be taken
to imply that such *‘consent” is legally sanctioned.
I have suggested to other campuses that the word
“permission” be substituted in order that there is no
misunderstanding.” '

This distinction between the words “consent’ and
“permission’ is hairline at the best, and puzzling
at the worst. How can the word *“‘consent” be legally
proscribed and the word *permission” be legally ac-
ceptable (depending on which is used), when both
apply to the same situation, i.c. unowned property—
and when the end result is the same, whichever
word s used ?

Regardless of the distinction between the words
“consent” and “permission™, 1 think the word
“informed” is the one which is going to hit the RSO
in the eye. With so much s:ill unknown about both
latent and genetic eflects of radiation, is informed
consent (or permission) possible? It is probable in
many, if not most cases, that the physician attempting
to impart this type of information to a parent, is
himself incompletely or incorrectly informed. On
the other hand, should the physician have the best
information available, is the parent capable of
assimilating it with real understanding?

Legal Problems

A later paragraph of this letter indicates another
legally undefined area in regard to genetic damage.

“During our discussion vou raised the guestion
whether University policy would include the offspring
of individuals who participated in an experiment who
receive injuries (genetic imbalance). 1 indicated to
you that the question has never been raised previously
and thus University policy does not address itself
to this issue. In my opinion, the Office of the President
would look favorably upon a modification to Uni-
versity policy to include offspring. I am therefore
bringing this matter to the attention of Special
Assistant _____ for resolution.”
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Insurance Coverage

The last paragraph offers some assurance of
insurance coverage for members of the review
committee, including the RSO.

“If a minor, although not injured, sought general
damages from the University or his parents, or both,
for requiring him to participate as a medical research
subject, the individual committee members would
be covered by the Univerity’s insurance policy.
In this regard, please refer to the memorandum
from Dr. to all Chancellors, dated ..
This memorandum included copies of pertinent
correspondence, and thus I will only quote from the
covering statement of Dr.

“It has come to our attention that there is some
concern on the campuses over the possible liability
of 2 member of a campus review committee that may
incur as a result of approving certain research projects
involving human subjects. We have received several
assurances in this regard from the office of the
General Counsel advising us that the Regents would
nnt only assume the defense of 2 member of 2 human

cts review committee, but would satisfy any
Jment entered against him except in cases of
actual fraud, corruption or actual malice.”

1 use the words ‘‘some assurance” because of the
words *‘although not injured”’. Nothing is said here
in reference to an injured minor., However, the
paragraph attributed to Dr appears to
indicate coverage would be complete. I asked the
assistant counsel, in the case litigation arose after a
committee member or an investigator had left
University employment, whether he would still be
covered and was assured he would be.

. Troublesome Q,nestio'ns

(1) In several proposals I have reviewed, the
investigator has stated that experimentation on
children will be limited to children with terminal
disease or limited life expectancy. This is the type
of moral question alluded to earlier. Certainly a
sick child would have less toleration for the radiation
nsult than a well child. I think such a statement
mplies the investigator's belief that a terminal child
3 of less value to society and that therefore such
sperimentation is more acceptable to society.

his may be correct, but is the frame of reference
wrect? Should not the value the sick child places

his own life be uppermost, and of no less concern
an that of a well child?

‘2) In decisions involving medical experimenta-

1 o ~inors {or adults, for that matter) two

. and irreconcilable viewpoints become
s 'Whether one viewpoint is more legitimate
1 the other appears to be more a problem for a

1 0E00ED
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philosopher than for an expert on radiation eflects.
(Itis worth considering whether the review committee
should include a faculty member of the Philosophy
Department, who is unacquainted with radiation.)

(a) Because of the investigator's orientation, he will
be inclined to the view that likely damage to the
experimental subject is poorly documented and
in a statistical sense, trivial—that possible
damage to the subject (should the experiment
prove successful) would be offset by improved
diagnosis and treatment for a multitude of
patients in the future.

(b) On the other hand, the Radiation Safety Officer,
because of his background and training (where
every exposure in excess of occupationally
exposed limits is a serious event) will tend to
feel experimental dosages, especially when far
exceeding occupational limits, are not justifiable.
He will tend to feel that welfare of the individual
{and the individual’s offspring) is paramount and
offsets results, which, because of the very nature
of experimentation, have doubtful and uncertain
benefit to future patients. For an objective
appraisal of some of the above questions, see
Stanbury’s paper ““On the Use of Radioisotopes
in Human Experimentation”.) This paper
contains an extensive bibliography (55 references)
on the subject. Unfortunately, none of them
present the legal viewpoint.

{3) Consider a hypothetical case where a minoi',
experimentally exposed to radiation, develops

leukemia~—regardless of the cause—10 yr after the -

experiment. Consider further that as 2 result, he
sues the University for a million dollars. It would
seem that only the amount of the settlement would
be in doubt. :

Reducing Exposures

(a) Occupational over-exposures to radiation are
usually accidental. Since fundamental radio-
biological processes (formation of ion pairs and
free radicals) at the cell level are on the time
scale of 1077-10-2% sec,f?) administration of
chemical jon and free radical scavengers after

exposure is not practical. However, in a planned

experimental exposure, this procedure would be
possible. Compounds such as cysteine, cystea-
mine and AET have been shown to be effective
scavengers in animal work.'® These agents are
toxic in themselves, however, and must be
administered in precise amounts throughout
the period of exposure as they degrade and are
excreted rapidly. Administration of such agents
would seriously complicate an experimental
procedure, and it would not be surprising if
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the physician failed to give serious consideration
to their suggested use.

(b) Prior to an experimental exposure, the possibility
should be investigated of blocking organs which
are not of interest in the study.

Dosage Calculations

Our hospital review committee has adopted the
policy that, in any non-routine administration of
radioisotopes to humans, the physician in charge
must demonstrate capability of performing the
absorbed dose calculations by actually doing them.
It then becomes the task of the Radiation Safety
Officer to review the calculations. Having done this

- for a period of years, I have been left with the

impression that the medical school curriculum might
well include additional courses in mathematics.
Positive and negative powers tend to get confused,
and decimal points move hither and thither like
drops of mercury. I have found errors as large as
6 orders of magnitude on occasion.

Unless the physician has a preferred reference
source, I refer him to the 3rd edition of Jomns'®
for simplified but accurate computational methods.
It is important to note that in the 2nd edition of
Johns, dosages were based on essentially complete
absorption of gamma radiation. Consequently,
total dose figures (depending on the radionuclide)
based on 2nd edition methods tended to be as much
as 3-5 times greater than if calculated by the more
accurate and refined method of the 3rd edition.

Conclusion

The Radiation Safety Officer, presumably, is the
Review Committee’s expert on biological effects
of radiation. As such, it is his responsibility to assert
himself in the area of his expertise. Such a stand can
be difficult in 2 committee, which, with the exception
of bimself, is composed of physicians who are passing
on a (possibly over-enthusiastic) fellow physician’s
proposal.

Understandably, the physician regards- himself as
the final arbiter in the matter of his patient’s diagnosis,
prescriptions and health. It is reasonable to assume
this attitude would carry over to an experimental
subject in his care. I mention this, as outside inter-
ference with the physician’s prescription of radiation,
whether diagnostic or experimental, can be touchy,
indeed. Before advising the physician s calcu-
lations are in error, it is well to double-check, or if in
doubt, to have another physicist check. Also,
bringing the error to the physician’s attention requires
some diplomacy, if good working relations are to
be maintained. Either confrenting him with the
error at a committee meeting, or advising him of it in

LETTERS TO THE EDITOR

a typed memo is almost certain to arouse his embar-
rassment and resentment. The typed memo is an
especially poor device, as it not only becomes a
record, but may be available to other eyes.

Pumrre S. RuNIMERFPIELD
University of California
San Diego
La Jolla, California 92037
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The University Radiation Safety OHicer
as a Teacher

(Received 30 October 1972)

AT the last meeting of the Campus Radiation Safety
Officers we gave a presentation discussing the
Radiation Safety Officer (RSO) as a teacher. The
following material is submitted for the information of
others who may have an interest in this topic.

This discussion will consider the involvement in
teaching of not only the RSO but also the Radiation
Safety Office and the University Radiation Safety
Committee. The first question that arises is, “Should
the RSO be involved in teaching?’ Our answer to
this is Yes, any radiation protection professional and
his staff are involved in teaching in some form. Good
radiation safety depends upon educating the radia-
tion users to good health physics practice. In
addition, on the University campus a number of the
members of the Radiation Safety Comumittee are
teachers and they are obliged to carry radiation
safety back to the classroom and lab. Therefore, the
question is not IF but HOW the RSO should be
involved in teaching.

Having declared the appropriateness of teaching,
attention can then be directed to the manner of
involvement; this involvement might be the respon-
sibility for one or more of the {ollowing:
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ON THE USE OF RADIOISOTOPES
IN HUMAN EXPERIMENTATION

John B. Stanbury

Massachusetts Institute of Technology, Cambridge, Massacliuser

Henri Becquerel first recognized that there are
risks involved in exposure to radioactive isotopes
in 1901, 5 years after he had discovered radioac-
tivity. A short time after he had carried a sample
of uranium in his pocket, he observed that the skin
near his pocket developed first erythema and then
tissue necrosis which he attributed to the radioactive
properties of the specimen (7). The earliest experi-
ments on man using a radioactive tracer were those
of Blumgart and his associates when they used ra-
dium for measuring the rate of blood flow (2).
Formal experimentation in man with artificial radio-
isotopes began in 1939 with studies of the fate of
radiosodium, radioiodine and other radioactive sub-
stances (3). Since 1945 labeled compounds have
become widely used and have become indispensable
tools in clinical investigation.

In pursuing their research on human subjects, in-
vestigators have inevitably been confronted by the
necessity of selecting a dosc of a size that would
permit answers to their inquiries without endangering
the patient or his progeny, and they have found that
the required information is oftcn unavailable. This
essay is an attempt to formulate a set of guidelines
for the selection of a dose limit for radioactive iso-
topes in the course of human experimentation.

Discussions of radiation dose cffects in man gen-
erally begin with the premise that most radiation-
induced mutations are harmful. This is based on
extensive experience in the radiation genetics of
model systems such as bacteria, the fruit fly and the
mouse, and there is little reason to doubt that the
principles gleaned from these studies apply to man
as well. There is no a priori reason for suspecting
that mutations induced by man-made radiation are
diffcrent in character from those arising in the course
of natural radiation: presumably an increase within
broad limits in the rate of these mutations in man
would not change the course of evolutionary history;
rather, it would only accelerate it.

Be this as it may, and accepting the fact that all’

radiation above the natural background is undesir-
able, there are certain rules governing the human

1086090

use of radioisotopes which can be accepted withe:-
argument. One of these is that the radiation do-.
should bc no more than the minimum required f :
the task 'at hand. Also, within the framework «;
available knowledge, the value of the findings mu:
outweigh the risk to the subject. This judgment mu.:
be intuitive, because just as it is difficult to evalya:.
the risks of a small dose of a radioisotope. it
almost as impossible to prejudge the value of new
information. Another rule is that in all respects, =
proposed cxperiment must conform to the cthicu
standards which have been established by the scien.
tific community. Still another principle, which ho
often been incorporated into standards for humz:
experimentation such as in the Declaration of H:-
sinki, requires that informed consent be obtainzd.
This is particularly difficult when radioaciive js -
topes are involved because of the uncertainty «f I
the term “informed.” Consent, yes; this is legalisz.
But how are we to inform a subjzct of the risks in-
volved in administering a radioactive isotope
specified dose?

—

RADIOBIOLOGICAL CONSIDERATIONS

In order to approach the problem it is necessan
to take a brief excursion into radiobiology. Wher
penetrating radiation passes through the cell, som:
of it may be absorbed and give up its energy, pro-
ducing ion pairs and highly rcactive free radicaks.
These may damagc critical structures within the czll
and especially DNA, the genetic arbiter. Bases ma:
be chemically changed or DNA strands broken.

A striking feature of the radiation effect is tha
much of it can be repaired (4-6). Not only are then
means for scavenging free radicals before they cause
damage, but also much of the change in the DN
strand may be repaired through remarkably efticier
enzyme activity. If unrcpaired, damage is often Jethe !
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o the time of subsequent attempts at cell division,
.nd that cell is eliminated. The intensity of the
adiation injury to tissues is governed by the dose,
+: type of radiation, the specific cell type, the rate
« which the cell is dividing and the stage in the
gvision process at the time of radiation. Radiation
mov be several-fold more damaging if it is delivered
x: 2 single high intensity event than if the same total
dnse 1s extended over a longer time span (7,8).
Rediation may have both somatic and genetic
zfects. We are concerned here with the possibility
small doses may causc accelerated aging, neo-
oiesia or genctic change. Life shortening in experi-
mental animals appears to be an acceleration of all
tose phenomena which result in the death of the
amimal. There appears to be about a 1-5% life-
gortening cffect per 100 rads (9). Upton et a! (10)
dound 2 linear cffect on the life span of mice ex-
wading down to 10 rads. Preliminary analysis of
e life experience of the survivors of the Hiroshima
sad Nagasaki incidents has suggested a slightly re-
duced life expectancy among those who received
=ore than 100 rads (/7). Examination of Jife tables
o American radiologists who died between 1935
and 1944 disclosed a tendency toward life shorten-
mg when compared to life expectancy among other
icians (J2). During that period protection pro-
7S were not as rigorous as they arc now, and
=any radiologists may have accumulated more than
-0 rads. Radiologists exposed more recently ap-
724f t0 have the same life expectancy as other physi-
+ (13). While on present evidence it cannot be
1 that radiation may shorten the life expectancy
“oiposed persons, there is good reason to believe
~=. i there is an effect it is small in magnitude and
->uid approach the vanishing point in experimenta-
involving any reasonable dose of radioisotopes.
iation is particularly damaging when delivered
it fetus. or 1o the ovary or testis before concep-
% 114-18). An increase in spontaneous abortion
! <% miscarriage and of childhood leukeinia and
! &nrs occurred after the Hiroshima and Nagasaki
““imis (19,20). There was an increase in fetal
*~2¢ for several years after the heavy exposure
" Rongelap which occurred following one of the
L bomb tests (27). It has been said that malig-
. * neoplasms and leukemia are more common in
" =en of mothers who had received radiation for
- -stic purposes during pregnancy (22), but
-2niot be viewed as an established fact since
: =2l difficulties have plagued the relevant stud-
! - Perticularly the choice of control groups. Claims
; Teeently been made in the popular press of
k Teduced fertility and heightened infant mor-

E Y

- @nd childhood leukemia in areas lying in the
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fallout puth after some of the atomic bomb tests in
this country (23,24). Fortunately these claims have
now received the kind of rigorous independent evalu-
ation which they deserve and they appear to be highly
dubious (25,26).

LEUKEMOGENESIS

Leukemia is a real problem after radiation. Cur-
rent estimates based on the assumption of a linear
dose-cffect relationship are that one new case of
leukemia is caused by each rad of bone marrow
radiation per million subjects per year during an
average 20-yecar period (27). In other words, there
is one chance in 50,000 of inducing leukemia in a
patient who receives 1 rad of bone marrow radia-
tion. These figures are developed primarily from
high levels of x-ray exposures and the Japanese
atomic bomb experience, and need not apply to ra-
dioisotopes, where the rate of radiation is much
lower. They are also based on a lincar extrapolation
to low doses. Since the average dose of radioactive
iodine for the treatment of thyrotoxicosis gives ap-
proximately 10 rads of whole-body radiation, one
might expect one excess case of leukemia in sub-
sequent years per 5,000 persons treated in this
way. Therefore, it is not surprising that earlier stud-
ies in England (28) and the cooperative thyrotoxi-
cosis therapy followup study failed to show an
increase in leukemia in patients treated for thyrotoxi-
cosis with radioactive iodine (29) because if these
figures are valid, only three cases of leukemia would
have occurred above the expected number in the
latter study. Furthermore, since 1 rad of whole-body
radiation permits quite a large dose of the usual
radioisotopes used in metabolic experiments, the
probability of causing leukemia in the course of a
radioisotope study can be placed at less than 1 in
50,000. One could do 500 such studies and still have
a less than 1% risk of generating one case of leu-
kemia. One may worry as much as he likes about
that one case of leukemia, but this may only lead him
into the philosophical problem of statistical morality.
Society regularly asks individuals to mine coal, build
bridges and do countless other tasks where there is
a perfectly clear and ascertainable risk to life (30).

THYROID CANCER

The thyroid gland shares with other tissues a sus-
ceptibility to radiation damage and may have an
additional risk because of its architectural peculiarity.
Most of the interesting evidence comes from the
studies of the Rongelap islanders (37,32). Eighty-
four percent of the children exposcd before the
age of 10 to doses between 700 and 1,400 rads of
internal and 175 rads of external radiation have
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developed thyroid nodules. The relationship of thy-
roid adenomas and carcinomas to irradiation in
early childhood is well established (33-36). Winship
and Rosvoll (37) found that approximately 80%
of children with thyroid carcinomas had received
radiotherapy into the neck region at an early age.
They calculated that 1 rad of radiation to the thy-
roid carries a risk of thyroid cancer of 1 in a mil-
lion persons per year, while Dolphin (38) finds the
risk to be about five times this value. Hempelmann
(36) has found as little as 20 rads of external radi-
ation associated with nodules of the thyroid in early
childhood. The Hiroshima experience has provided
confirming information. Diffusely enlarged thyroids,
single nodules, multinodular goiter and a few car-
cinomas appeared in excess frequency among those
patients subjected to high flash radiation exposure
(39). A recent study from Japan reports a 16%
incidence of microcarcinomas in routine autopsy
material from subjects not exposed at the time of
the explosions in 1945 but a 6% higher incidence
in those who received more than 50 rads (40). It
is perhaps conceivable that multifocal microcarci-
nomas are much more common than we have con-
sidered and that they are held in check by the
immune apparatus which is damaged by radiation
of the thymus in early life.

It is interesting that cancer of the thyroid has not
proved to be a problem in patients treated for
thyrotoxicosis with radioactive iodine. The doses
delivered to the gland are larger than those from
external sources which have caused troublesome and
serious changes in organ architecture. Dose rate may
be one major factor; age at time of delivery of radia-
tion is certainly another. It has also been suggested
that the doses are so large that malignant change
cannot occur, and there are experimental observa-
tions to support this theory.

Also, extensive experience with the investigative
use of radioisotopes of iodine in the thyroid has so
far failed to indicate that there is significant risk
of malignant degeneration in adults. There would
appear, accordingly, to be little reason for dose limi-
tation in the course of experiments with radioiodine
on the thyroid of adult man on the basis of damage
to the gland itself.

THE GENETIC RISK

The most serious indictment of radioisotopes re-
lates to genetic risk. Radiation has been recognized
as an effective mutagen since the classic experiments
of Muller (4I) more than 40 years ago. Molecular
biology has provided a clear analysis of the way
in which changes induced by radiation in the base
sequences of DNA cause changes in the structural
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proteins and enzymatic machinery of the cell. These
effects of radiation must be considered against a
background mutation rate caused by natural radia-
tion, dietary mutagens and copying errors (42).
While genetic loci vary and in some instances vary
widely in natural mutation rate, the risk of muta-
tion at any one locus is approximately one per
100,000 per generation. Most mutations are reces-
sive and are not seen until the carrier crosses with
one who has a similar recessive gene, and then one
quarter of the progeny will be homozygous for the
mutant gene. While 1t is clear that most recessive
mutations are damaging in the long run, it must be
kept in mind that hybrid vigor does indeed exist,
and that many mutations which are deadly in the
homozygous form may be highly advantageous to
the heterozygote: witness the success of the hetero-
zygote for hemoglobin “S” in struggling with fal-
ciparum malaria, a circumstance which permits the
development of a 40% carrier rate for the abnormal
gene in certain regions where malignant tertian ma-
laria might otherwise decimate the population (43).
This should not imply that one is hospitable to more
radiation and more mutations; quite the contrary.
The purpose is only to reinforce the point that the
matter is not as simple as it appears at first glance.
It is difficult indeed to estimate the risk of a
given dose of radiation to the gonads. The risk is
real but our 4nformation is not adequate to give a
true estimateof the impact of a given dose on human
fitness. It may be pointed out that Green (44) has
irradiated successive generations of male mice with
100 rads of radiation and has detected no increase
in phenotypic abnormalities by the 20th generation,
and Russell (7) has found no mutations at specific
loci after irradiating female mice with 63 rads if
given 6 weeks before conception. These reassuring
experiments clearly indicate that, at least in the
mouse, processes of repair of radiation damage on
the one hand and elimination of damaged gametes,
zygotes and embryos on the other, are remarkably
effective. Nevertheless one must remember that
chromosomal changes have been seen in man after
no more than 12 rads of diagnostic x-ray (45), and
in radiation workers exposed to an average of 1.4
rem/vyear (46). ‘

EXPOSURE STANDARDS

Users of radioisotopes are obliged to be concerned
with standards of radiation safety because of the
demonstrated hazards of ionizing radiation. Der-
matitis from x-ray exposure was recognized within
a few months of the discovery of the roentgen ray
on 18 December 1895 (47). Pcrhaps the first at-
tempt to set a minimum standard of protection was
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by Rollins (48) 6 ycars later., He suggested that
radiation would not be harmful if it failed to fog a
photographic plate in 7 min. This was probably
10-20 R/day of soft x-rays. In the intervening
years several national and international committees
have developed standards of radiation safety, and
maximal permitted doses have been repeatedly low-
cred.

In 1952 when the Advisory Committee on X-Ray
and Radiation Protection of the Bureau of Standards
lowered the upper limit for radiation workers below
the previously permitted 0.1 R/day, they wrote that,

“Itis well to state explicitly that the recommended

reduction in the permissible dose for the blood-

forming organs is not based on definite knowledge
that 0.1 R per day is too high. There is actually
no direct information indicating that 0.1 R per
day is too high. . . . The general impression
among radiologists is that no harmful effects re-
sult from whole body exposure at these levels.

Nevertheless in the absence of long term experi-

ence backed by various statistical data it is desir-

able to be on the safe side™ (49).

In 1959 the same Advisory Committec recom-
mended that the permissible dose be reduced and
integrated on a quarterly basis. There are currently
cfforts to lower these limits even further. Generally
the maximum permissible dose for nonradiation
workers has been set at approximately one-tenth of
the dose permitted radiation workers. Nonradiation
workers were given this safety factor because of the
difficulty of knowing the precise dose to people
living in the vicinity of radiation installations, and
because some of them would be children and others,
pregnant women. Current federal regulations (50),
and those in my own institution, for radiation workers
are set at 1.25 rads per quarter for whole body, lens
of eye and gonads. Limits for nonradiation workers
are one-tenth those for radiation workers.

THE ETHICAL DILEMMA

Radiation protection committees charged with set-
ting safety standards in human experimentation have
had the difficult task of balancing the needs of in-
vestigators against the conjectural risks of radiation.
They have had to make their decisions when the
benefit of the investigation to the patient and its
relevance to his thcrapy were at best uncertain. They
have been forced to decide whether the risk of radia-
tion exposure to an individual would outweigh the
benefit which the new information might have for
society. Usually these commiitieces have been guided
by the standards established for radiation workers
or they have taken the position that the dose is at
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the discretion of the investigator and his individual
conscience as a physician. No one could be entirely
happy with either solution.

Recently the Medical Research Council of Great
Britain has issucd a document cntitled “Responsi-
bility in Investigations on Human Subjects” (51).
It is an attempt to define the responsibility of the
physician in clinical investigations. A distinction is
drawn between procedures contributing to the benefit
of the individual, that is, of patients with particular
disturbances wherein the investigation is intended
for the benefit of the individual whether directed to
treatment, to prevention or to assessment, and to
other patients or subjects who are to be classified
as volunteers. In the first category the propriety
of procedures is considered to be determined by the
same considerations as govern the care of patients.
In general the fact that the patient has put himself
in the physician’s care allows the physician to assume
that consent has been given to the same extent as he
would were the procedure entirely established. The
report continues to a consideration of procedures
not of dircct benefit to the individual, that is, on
volunteers, and it is clear that additional restraints
must apply to this group.

Radiation protection committees have often made
a similar distinction in setting limits for radiation
dose for human subjects and have permitted
larger doses of radioisotopes for studies in patients
than in volunteers. But a subtle ambiguity often
arises when a procedurc might be considered ‘‘as-
sessment” from one point of view, and from another
an undertaking “not of direct benefit to the individ-
ual.” What is meant by “assessment?” For example,
given a patient with gout: a determination of the
metabolic products of an administercd dose of car-
bon-labeled glycine could be called “assessment”;
this would put the subject in one dose category.
The procedure could hardly be construed as being
of direct benefit to the individual, and this would
put him in a category restricting the dose to a much
lower level, so low perhaps as to make a significant
observation impossible.

One may venture the opinion that for patients with
a discase being studied, there necd be no stricture
imposed by a lack of immediatc and direct benefit
to the patient, but rather that the term “assessment”
as used by the MRC should be understood to encom-
pass full investigation of the disease process exhibited
by the patient. This is the crucial point. Of course,
the investigation must be directly related to the ill-
ness exhibited by the particular patient.

Any consideration of the maximum permissible
dose of radiation in clinical investigation in man
must take into account the information which is
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available on biological cffects at low dose levels,
and here at once one is confronted by many uncer-
tainties. For example, is there a threshold dose for
carcinogenesis, and genetic and other cffects? There
is impressive evidence which indicates that in many
situations therc is. For example, survival curves after
radiation almost always show a relatively lessened
effect in the low dose range (52), and there is evi-
dence for a threshold dose for radium and related
bone-secking nuclides in the production of bone
cancer (53). Russell (54) has found that the muta-
tion rate in mice is proportionally lower at low
doses of radiation than at high doses. There is also
impressive evidence in favor of a no-threshold posi-
tion. Indeed, support for virtually any position on
the risks of radiation can be found in the endless
literature of this field. It is obvious that there is a
pressing need for more innovative research in low-
dose radiobiology.

After reviewing the evidence, there appears to
be little reason for apprehension about either genetic
or somatic effects from a few rads of whole-body
radiation, except in the first few years of life or in
the pregnant female. There also seems to be little
reason for concern even for a few hundred rads of
radiation to the thyroid from isotopes of jodine, pro-
vided again that this is restricted to subjects who
have reached their adolescent years. In other situa-
tons where there might be selective localization of
an isotope in vulnerable tissue, such as possibly
998 in the chromosomes (55), individual considera-
tions apply, but so often the necessary information
is not available.

PROPOSED GUIDELINES

It is clear that available information is insufficient
for rational formulation of the maximal permissible
doses of radioisotopes in the course of studies on
man, and indeed this may be impossible for a long
time to come. One must be content with a set of
principles for guidance which seem intuitively accept-
able and not at variance with present knowledge. One
such set follows:

1. Radiation in any dose is not desirable; neither

is it desirable that knowledge be restricted nor

access to it be made impossible through unreason-
able restrictions in the permissible doses of radio-
isotopes.

2. No experiment should be performed on man

unless there is reason to believe that within the

permitted dose a dcfinitive answer can be ob-
tained. :

3. Experiments should only be performed when

they conform to established ethical and legal

0 108009y

standards and when the experiment gives promise
of providing new information.

4, Whenever possible, subjects should be chosen
who, on the basis of age or physical fitness, are
least likely to contribute to the genetic pool in
the future.

5. The investigator must continually endeavor to
keep the total radiation dose at the lowest pos-
sible level by continuing attention to experimental
design and instrumentation.

6. The validity of the research and, particularly
in this context, its use of radioisotopes must be
under surveillance of a review committee of ex-
perts not involved in the experiments.

7. In view of the many uncertainties regarding
radiation effects there is a sound basis for a first
approximation to relate maximal permissible doses
in clinical research to the radiation worker pro-
tection guidelines which have been established.
These guidelines must be flexible in order to take
into account individual circumstances such as the
number of patients involved, sex, age. life-
expectancy, reproductive potential and the im-
portance of the information. This flexibility must
extend—with obvions constraints—to true vol-
unteers, who may be as crucial to the experiments
as the patieats are.
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APrimerOnNew

Drug Development

by Wayne L. Pines

-

The development of a new
drug product is a long,
complex process that can
begin in many places—a drug
manufacturer's laboratory, a
chemical company, research at
the National Institutes of
Health—and that hopefully
will end with benefits to

the public.

By the time a new medicine
becomes available to the
general public, it has been
thoroughly tested in both
animals and humans under
carefully controlled
circumstances, and information
has been approved for
physicians to help them
prescribe the drug correctly.

The Food and Drug
Administration is responsible
for approving the marketing
of all new drugs that are
sold in the United States, and
for monitoring their use
after approval. .

This primer provides a
simplified view of how a new
drug is developed and
approved for general .
marketing. Much of this applies
only to prescription drugs,
although some parts could
apply to nonprescription
medicines.

12 [ February 1974 [ FDA Consumer

The First Step

The first step in the development
of a new drug is research into the
chemistry or anatomy of a disease,
or the discovery of possible drug
effects for a chemical. Recently,
most drugs have been developed in
the laboratories of pharmaceutical
companies.

The chemical is suobjected to
screening tests and to testing in ani-
mals. Tnitial animal studies are per-
formed to see whether the chemical
has any desired drug effects. If it
does, additional testing is done to
detecrmine what effects it might
have, what dosage levels are poison-
ous, what the safe dosage range
might be for humans, and whether
there is a reason for testing the
chemical in humans.

FDA initially requires that suffi-
cient animal studies be performed
to show it is reasonably safe to be-
gin human testing. Additional ani-
mal tests are required as the human
tests progress.

FDA does not monitor animal
tests. But if they indicate the drug
can be safely tested in man and that
the chemical may be useful thera-
peutically, the drug sponsor will
then proceed to the next step, which
does involve FDA. This step makes
the drug an Investigational New
Drug (IND), which means the spon-
sor wants to test it in humans.

Before human tests can start, the
sponsor must submit to FDA a
form known as a “Notice of
Claimed Investigational Exemption
for a New Drug.” The sponsor must
tel FDA the complete composition
of the drug, its source. and how it
is made.

In addition, the sponsor must
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submit the results of all anima
studies to document that enough
testing has been performed in ani-
mals to indicate that the drug shows
promise of being useful in humans.
and that no test subject will be ex-
posed to an unreasonable risk.

The IND also contains a detailec
outline, called a protocol. describ-
ing the planned testing in humans.
The sponsor must wait 30 days
after submitting the TND to enable
FDA to review the materials tc
make sure patients are not being
subjected to unwarranted risks.

Before testing is done on hu-
mans, FDA requires that. at the
institution where the drug is to be
tested, a committee composed of 2
broad spectrum of disciplines such
as physicians and clergymen review
the protocol to assure that patients’
rights are adequately protected.

Human testing is divided intc
three phases.

Phase 1
The first phase of human testing is
directed at determining what chemi-
cal actions a drug has, how it is
absorbed into the body, how i
should be given (by mouth or injec-
tion, for example). and what the
safe dosage range is. These tests
involve a small number of patient
—usually fewer than 10.

The basic approach during Phas:
T is to begin with doses one-tent]
or less of what might be expecter
to be useful, and gradually increas
the dose with the patient carafull
watched. Much of this testing i
done in normal. healthy volunteer

The safety record of such rt
search is cxcellent. FDA knows ¢
no volunteer patient who has bee



permanently harmed as 2 result of @

Phase T testing of hundreds of new g ]
compounds under the FDA proce- =
dures established in 1962. Some pa- :
tients do become ill as the dosage
is increased.

The main things investigators are
looking for during Phase T studies
are to see that the chemical does
act in the body. that it is safe, and
that further testing can continue.
Once Phase T studies are completed
successfully. Phase 11 studies can
start.

1 A |

Phase 11 studies involve human test-
ing on a limited number of patients
for treatment or prevention of a
specific disease. The number of pa-
tients depends on the nature of the
drug.

This is the time when investiga-
tors evaluate the effectiveness of
the drug. Additional testing usually
continues on humans or animals to
indicate the drug's safety.

If the Phase II tests show the % )
drug may be useful in treating a : st Egt gd
disease and the long-term animal ‘ F3
testing indicates no unwarranted

harm. then the sponsor proceeds to
Phase TI1.

Phase III
This is by far the most extensive
testing. Phase T11 studies are in-
tended to asscss the drug’s safety,
offectiveness. and most desirable
dosage in treating a specific discase
in a large number of patients. As
wit' earlier human studies, these
3 ¢ carefully controlled—that
is. w.. investigator must have a ba-
sis for determining that the drug
itself is causing the desired effect,

1060091
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rather than other variables or
chance.

In Phase I11, the drug is used the
way it would be administered when
marketed. Once Phase Il is com-
pleted and the sponsor believes the
drug is safe and effective under
specified conditions, the sponsor ap-
plies to FDA for approval to mar-
ket the drug. This application is
called a New Drug Application
(NDA).

The New Drug Application

By the time an NDA is submitted,
a drug usually has been studied in
several hundred to several thousand
patients. An NDA contains all the
information the sponsor knows
about the drug. Often the NDA
runs into thousands of pages.

The NDA is reviewed by the di-
vision in FDA’s Bureau of Drugs
responsible for evaluating that cate-
gory of drug. There are six divi-
sions: cardiopulmonary-renal, neu-
ropharmacological, metabolic-endo-
crine, anti-infective, oncology-radio-
pharmaceutical, and surgical-den-
tal.

Each division is composed of
physicians, pharmacists, chemists,
and other professionals experienced
in evaluating new drugs. FDA
makes extensive use of advisory
committees composed of experts
from outside the Agency.

The NDA is reviewed by a team
who determine whether the drug is
safe and effective and whether the
drug sponsor can manufacture the
drug properly and consistently,
batch after batch.

Among the information submitted
in the NDA are: chemical structure
of the drug, scientific rationale and
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“No matter what system we set up,
as technical knowledge grows,
presently acceptable procedures and
systems will appear inadequate.

This is part of scientific progress.”

purpose the drug is to serve, all ani-
mal or laboratory studies, and all
tests in humans.

FDA reviews the entire NDA to
determine whether the benefits of
the drug when used properly out-
weigh the risks. This is the crucial
determination in evaluating a new
drug.

If a drug is indicated for a can-
cer patient, for example, a relatively
high degree of risk and adverse re-
actions may be tolerated if some
benefit may ensue, because the al-
ternative to use of the drug might
be death. If a drug is used as a
minor tranquilizer, then a much
lesser degree of risk would be ac-
ceptable.

The benefit-risk judgment that
goes into approval of a new drug
is one of the hardest anyone can
make. It involves not only medical
but also societal considerations.
How much risk is the public will-
ing to take to obtain the benefits
of a new drug, when no drug is
completely free from risks?

Very often manufacturers of drugs
—who may have spent considerable
sums to develop a drug—complain
that the review process for an NDA
takes longer than it should. Legally,
once an application is filed, FDA
has 180 days to review it. In many
cases, the application is not ap-
proved in the initial review, and the
review period is extended.

The reason for most delays in
the past has been that the data sub-
mitted to FDA were inadequate.
Studies were not well controlled or
there were not enough. In a large
number of cases there was inade-
quate information about the manu-
facturing and quality control.

In making an important decision
such as authorizing the sale to the
public of a potent new chemical, it
is imperative that FDA make sure
the drug’s benefits outweigh the
risks and that the product will be
made properly.

In the past. too, there may have
been some unnecessary delays in
the approval of a new drug. The
Bureau of Drugs has taken steps,
such as computerization, the use of
project officers. and the use of advi-
sory committees, to try to reduce
the time delay. All the problems
have not been solved. but the Bu-
reau is working on them.

One of the final steps in the ap~
proval of an NDA is the review of
the package insert or labeling. This
is a detailed explanation of what
the drug is, how it works, what it
has been proven useful for, adverse
reactions, means of administration,
dosages, and other pertinent infor-
mation.

The package insert must accom-
pany the drug whenever it is shipped
in interstate commerce. It also
serves as the basis for all informa-
tion on the drug disseminated by
the manufacturer. The company
may not make any claim for the
drug which is not in the approved
labeling.

A summary of many package in-
scrts appears in the Physician’s Desk
Reference, a widely distributed
book to which physicians often turn
for information about prescription
drugs.

Once an NDA is approved, the
company is required to keep rec-
ords relating to preduction meth-
ods for the drug and its safety anc
cffectivencss. Any information in-
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These are the forms that sponsors
estigational New Drug (IND)
.ew Drug Applications (NDA)
niust fill out. The forms explain
what 1vpes of information are
required for each application. The
information submitied in support
of the application is considerably .

longer.
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NEW DRUG APPLICATION (DRUGS FOR HUMAN USE)
tie 25, Code o Federsl Regulenans., § 136.4)

Name of app.ivant

Address

Maze

Naz. o bew grag

t

1mel application iregulation $130.0.

te erigwnsl, - appt
(regulation > 1M0.5)

Abbervinted applicstion (reuistion §130.40N).
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tiv Grug will prercnbe. recommend, or suggest it
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use of the crug will contmn the same intormatio
methnde, and frequency and duration of wdminish
ehtects, ind precautions, s that contained in the li
227 CFR 1L10AD)). 3 as understood that ull repn
ur «pproved supplemen’ 1o the application provigc
orovisions of . 130.9 of 1he new«drug reguiation<.

Artached hereto. submiuted in the form desc
« part of this application ate the following.
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iter s docare i anv .
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. brerhir ol sibien Presens sl Babings oo
experiences which may be e
ert diupaciand. Kee
nember of the cneeatipational diop
anc pupe pumses of thae ap
an: tepons appear )

Phatfia, clogs  [prar@sceds amics,  eades ol
mesan i, e

€D FORMm Ie™ i T}
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PUBLIC MEALTH SEAVICE
FOOD AND DRUG ADMINISTAATION
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QNS Ne. §7-RO830

NOTICE OF
CLAIMED INVESTIGATIONAL EXEMPTION
FOR A NE¥ DRUG

Name of Sponsor

Address

Date

Name of Invesugational Drug

Commiss oney

Froc and Drup Admimisiration
Rutean of Drcgs "HDL26Y

So00 Fishers Lane

Rockyville, Meryland 20852

Dess St
The sponsor,

. submits

this notice of claimed investigstional exemption for & new drup under the provissons of section 305(i) of the
Federal Food. Drug, and Casmetsc Act and 1130.3 of Ttle 21 of the Code of Federa! Reguistions.

Attached hereto, in wiplicate, are:

1. The best aveilabie descripuve name of the drug.
inclmding o the cxtent knows ehe chemical namr sad
suctute of sy wew-diug substance, snd » starement of
Bow 1t is o be adminiatered. (1 the drug hax oniy n code
name, enowgh information should be supplied to idenufy
the drug.)

2. Complete his1 of components ol the drug, wncluding
any reasonable alterantes lor smactive componenis.

Complete statement of quaniitsuve composition of
drug, includiog reasonable vasaiions that way be cxpecied
during the nve siipations | xiage.

& Description o! sowrce snd preperstion of, any mew-
drug subsisnces used as componems, wnclvding the neme
and sddress ol each euppher 01 processor, other than the
sponsor, of each new drup substance.

5. A ststemear of ethe methods, lacilives, and conurols
used for the maneisciusing, vuxellxn;, and pecking m |he
new drog to
of aentity, sueagih, qusliy, and punly as nrrdcd tor
safety mnd o grve signalicance 1o ¢ hinical investigations
made with the Erug.

. A statement covering sl intormsiion avsilablt o
the sponsor detived lrom preclinical invesuiganions and
uny clinical scudies and expensence wuh the drug ax fol-
lows:

a. Adequate taformation sbout the preclnical 1nvesiya-
tons, ncluding studies made on lsboratery amimels, on
the basis of shick the aponcor has concluded that it
teasonably sate o aninste Hmical nvestpanions with
the dtug: Sech sntormeion sbould include sduntiicanon

3 1a, dentili-
cution sad qualifications of the ndiidusle sha rvalusted
the teaults an? conciused Lhut it 1x reasonabiy sate w0
snstimte chimical asestegations wath the drog snd 4 s1e
ment of whete the investigslions were cunducied and where
the tecords sre svsiable for msprcuion, snd enough Jes
1y about the ievestigatians 1o permit screncfic toview
The prechinicai investiganions shali not he cansidered
sdequate 10 pustly clinical testing unless they pive propes
sitennon 10 the conditions of the proposed chinical tesi-
ing.  When this informatson, the outhine ol the plan of
climcal pharmacology, o 8y progiess tepen on the o hines
Cal pharmacoiogy, ndicates a need fof tull revies of the
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preclinical duts before s climcst aial 15 wndertakon. the
Depariment will aocity the sponscr 10 submit the complete
ecimical dave and 1o withhold clinical triels wnnsl the
review 15 completed and the spomsor notihied. The Faood
and Diug Admomissianion will de preparcd 1o confes muth
the sponsor concetning this action.

b. If the diug Bss been marheied commeriiasly o in-
vestigated (c.p. outside the Umited Statest, camplotr
information about Buch GrELIEBUIION Or sAvestigaiinn thall
be subminied, niong with 8 complerc bibliography ni an
publications ahout the divg.

{ the drug 18 » combineiion of presicusis savest:
#a1ed or markercd diugs, an Adequetc avmmery ol
exitting information from prechinical and linical nvest
paiions and experieace with K& Componeals, N iwmliby
all 1eports svailable to the spomssr nuggesting sodeats
fecis. contramcicanons, snd smetlectrveness on usy 11
<uch tomponens:  Such summary shoold anclud an ates
quate Mibliography of publicstsons about the + vmponcats
snd may ancurporate by reference any INUTMATION | LRI
g such compancais Previously avhmized by 1nc sponsar
10 the Food and Diug Admimistration. Includs 2 statement
of the eupecied pharmacalogical eliccts of the o mbina
ton.

A 1ol of theee copres of o) informerions! maretial,
including label and dsbehng, which s (o b ~uprired w
ench investigaror. This shall include an wcowrate Juosvops
tien of the prior incesugations und eaperirn ( and then
tesulis perinent 1o the sadess s0d possitle usriviness o
the diux under ihe < ondirions of the investiganon. bostali
not repiesent that the safety of uscluloras of 17 Srwp has
heen established Lor the purposes to be 1bveniga
chall deacirhe all relevant Bszards. comramnisa
sidereliecis, unl precautions sugeesicd by P apiestipa
vions sad eaperience with the drug undes mnvesydiion en
related diugs for the information of Chinical snve siign

B. The scienufic uniniag sand expenence Lonsadired
appiopriate by the spontor o qualdly the insestivatone as
suitable experis 1o Investigare the gafely al the drug, buas-
g n mind what os known sbout the Pharmaculoss
aciton of thr divg and the phase of the iriratipatn
propram thet s 10 he undersken.
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dicating that the drug may pose an
unexpected hazard must be re-
ported.

A manufacturer must report to
FDA every 3 months during the
first year after approval, every 6
months in the second year, and
once a year after that. Immediate
reports are required in cases of drug
mixups or contamination, or when
unusual or especially severe adverse
reactions are reported.

For some drugs, FDA requires
more than recordkeeping. FDA can
require additional studies to test the
long-term effects of the drug. For
example, FDA is requiring long-
term studies for levo-dopa, a new
and powerful drug used for Parkin-
son’s disease.

“Me-Too”

If a drug has previously been mar-
keted, another company’s version
is called a “me-too” drug. In some
cases, it is unnecessary for a com-
pany wanting to market a “me-too”
drug to go through the same type
of extensive testing required of the
original drug. FDA therefore has
established an Abbreviated New
Drug Application (ANDA). De-
pending on the nature of the drug,
FDA requires varying amounts of
information from a manufacturer
who wants to make the drug.

In the same vein, it is important
to note that FDA does not issue
patents for drugs. They are issued
by the U.S. Patent Office and last
for 17 years. If a firm develops a
new drug, it can get a patent and
take legal action against any com-
pany that tries to market the iden-
tical drug during the 17-year pe-
riod. Once the original patent ex-
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A summary of manyv package inserts
appears in the Physician's Desk
Reference, a widely distributed
book to which physicians often turn
for information about prescription
drugs.

pires, any other company can mar-
ket a “me-too” version of the drug
under its “generic” name or under
a new trade name if the drug meets
all the requirements of the law.

Changes in the NDA

Whenever a company wants to
change any part of the procedure
for making a drug, it must seek
FDA approval. This is because
even what appears to be a minor
change in the manufacturing proc-
ess can affect the final product. This
type of approval, which is sought
frequently, is called a supplemental
New Drug Application.

The same applies to labeling.
Very often after a drug has been in
use for some time, new information
develops about it. Perhaps there are
new purposes for which it can be
prescribed, or new warnings that
need to be included. Any change
must be approved by FDA.

Withdrawing NDA Approval

If an approved drug is found to
produce an unexpected side effect
or to be less safe or effective than
anticipated, FDA can seek to with-~
draw approval. FDA gives the firm
an opportunity to present its views.
In some cases, this may involve a
hearing.

In landmark rulings in five “drug
effcctiveness” cases June 18, 1973,
the U.S. Supreme Court supported
FDA’s authority to be the final
judge of whether a drug is safe and
effective, and to denv a hearing to
a company that cannot show that
significant facts are at issue.

Labeling for Patients
In 1970, FDA took a major step to

provide information about prescrip-
tion drugs directly to patients. The
Agency decided that manufacturers
of oral contraceptives—*The Pill”
—must include in all packages re-
ceived by patients a statement sum-
marizing the potential risks of the
drug. Physicians were provided with
brochures listing the benefits and
risks of the drug in greater detail.

The reason for this decision was
that FDA believed women should
participate in the decision on
whether to take “The Pill.” Drugs
used for contraception are different
from others in that they are given
to healthy women, not to treat dis-
ease, and there are nonchemical
alternatives.

In 1973, FDA decided that in-
formation should be provided di-
rectly to patients on two other con-
traceptive drugs. dicthylstilbestrol
(DES) as a “morning after” pill and
Depo-Provera as a long-acting in-
jectable contraceptive. Information
may be provided directly to patients
on other prescription drugs in the
future.

Patient Consent

Increasing concern has been ex-
pressed in recent vears about the
use of prisoners and other institu-
tionalized people for drug studies.
People in institutions are the most
convenient volunteers for some
studies because they are .in con-
trolled environments.

However, FDA dozs not believe
that any person should be required
to participate in a study involving
investigational drugs. or duped into
taking a drug he does not need.
The law requires that before using
investigational drugs on humans,
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The package insert must accompany
the drug whenever it is shipped in
interstate commerce. It also serves
as the basis for all information on
the drug disseminated by the
manufacturer.
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the physician must obtain the per-
son’s consent. That consent must be
informed—that is, the patient must
know what the risks are. The only
exception is when consent is not
feasible or when in the physician’s
judgment it is contrary to the best
interests of the person.

Drugs for Pregnant Women and

For Children

FDA is concerned about the use of
drugs by all persons, but especially
about drugs being taken by preg-
nant women and by children. A
drug can have a very different effect

on the fetus than on the mother,

since the fetus is particularly sensi-
tive to biological change.

Investigators who believe a drug
may be useful in pregnant women
have to be extra careful in testing
them. Most drugs have not been
tested in pregnant women, and the
labeling is required to indicate that.
However, extensive testing is re-
quired in pregnant animals.

Thus, many physicians know
which drugs pass through the pla-
centa to the fetus. In treating a
pregnant woman, physicians have
to make a delicate benefit-risk deci-
sion.

The same problem applies to
drugs for children. Many drugs
available for aduits are also pre-
scribed for children. Some labeling
and standard charts provide guid-
ance for the physician.

However, FDA believes that
drugs to be used in children should
be tested in them under very care-
fully controlled circumstances. The
only children who would ever re-
ceive a drug in a test situation are
those who need it for a disease.
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To help improve medical
communications, FDA publishes a
Drug Bulletin for all physicians,
dentists, pharmacists, and other
health professionals.

This area is now receiving consid-
erable attention at FDA.

Certification

The law provides that two types of
drugs—antibiotics and insulin—
must not only be approved gener-
ally for marketing by FDA, but
must be certified batch-by-batch.
The manufacturers pay for this
service. FDA tests random samples
from each batch for purity and po-
tency. The manufacturer may not
release the batch until FDA certi-
fies it.

Advertising

One of the most significant sources
of information about prescription
drugs is information supplied by
the drug manufacturers to physi-
cians, through advertising in medi-
cal journals, direct mail, or sales-
men known as “detailmen.”

The law requires that informa-
tion supplied to physicians about
prescription drugs be truthful, fully
informative, and fairly balanced.
Claims for a drug’s effectiveness

must be balanced with information -

on its side effects.

FDA extensively regulates pre-
scription drug advertising and mail
promotion. Whenever material is
found misleading, FDA can seek to
seize the drug on the grounds that
it is “mislabeled.” In virtually all
cases, however, FDA seeks alter-
natives that have proven more effec-
tive. Among these are remedial ads
required by FDA to be placed by
the drug company in the journals
in which a misleading ad appeared.
or remedial letters sent to physicians.

Tt is generally acknowledged that
the prescription drug information

system in the United States needs
improvement. so that physicians are
assured of having accurate and
complete information. FDA pub-
lishes a Drug Bulletin for all physi-
cians, dentists, pharmacists. and
other health professionals which re-
ports significant new regulatory de-
velopments. FDA is developing fur-
ther systems to try to provide physi-
cians with the best information
about drugs.

What Consumers Can Expect

The system of new drug develop-
ment and control in the United
States is far from perfect. Admit-
tedly, improvements are needed.

No matter what system we set
up, as technical knowledge grows,
presently acceptable procedures and
systems will appear inadequate.
This is part of scientific progress.

But despite the defects in the sys-
tem, consumer exposure in the
United States to drug products of
unproven safety and effectiveness
is minimal. This does not mean that
patients are never exposed to un-
necessary hazards from prescription
drugs. All medicines have the po-
tential to harm as well as benefit,
and despite all precautions, pre-
scription medicines at times are
misused or misunderstood.

Looking beyond FDA's respon-
sibilities in the regulation of drugs,
ultimately it is up to the “three
P’s”—physicians, pharmacists, anc
patients—to make sure that drug
are used wisely and that FDA™
reculatory efforts  result in  trw
benefits to the public.

Wavne L. Pines is editor of FD/
CONSUMER.
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: NOTICE OF
CLAIMED INVESTIGATIONAL EXEMPTION
FOR A NEW DRUG

Name of Spoasor

Gould A. Andrews, M.D., Chairman, The Medical Division

A_d&:e Ss

Oak Ridge Associated Universities, Oak Ridge, Tennessee 37830

Date July 10, 1972

Name of Investigational Drug

Strontium -85 m

To the Secretary of Health, Education, and Welfare
For the Commissioner of Food and Drugs
Washington, D.C. 20204

Dear Sir:
The sponsor,

. Gould A. Andrews

, submits

this notice of claimed investigational exemption for a new drug under the provisions of section 505(i) of the
Federal Food, Drug, and Cosmetic Act and §130.3 of Title 21 of the Code of Federal Regulations.

Attached hereto, in triplicate, are:

1. The best available descriptive name of the drug,
including to the extent known the chemical name and
structure of any new-drug substance, and a statement of
how it is to be administered. (If the drug has only a code
name, eanough information should be supplied to identify
the drug.)

2. Complere list of components of the drug, including
any reasonable alternates for inactive components.

3, Comrple:= statemeat of quantitative composition of
drug, including reasonable variations that may be expected
during the iavestizational stage.

4, Descriprion of source and preparation of, any new-
2rug substances used as components, including the name
and address of each supplier or processor, other than the
sponsor, of each new-drug substance.

5. A statement of the methods, facilities, and controls
vs=d for the manufacturing, processing, and packing of the
new drug to establish and maiotain appropriate standards
. of identity, strengch, qualiry, and purity as needed for
safety and to give significance to clinical investigations
made with the drug.

5. A statement covering all information available to
th2 sponsor derived from preclinical investigations and
any clinical studies and experience with the drug as fol~
lows:

- a. Adequate information about the preclinical investiga-
tions, including sctudies made on laboratory animals, on
the basis of which the sponsor has concluded that it is
reasonably safe ro initiate clinical investigations with
thz drug: Such information should include identifrcation
of the person who conducted eack investigation; identifi-
cation aad qualifications of the individuals who evaluated
the results and concluded that it is reasonably safe to
iniciate clinical investigations with the drug and a’state-
ment of where the investigations were conducted and where

the records are available for inspecrion; and enough de-

zails about the investigations to permit scientific review.
The preclinical investigations shall not be considered
adequace to justify clinical testing unless they give proper
atteation to the conditions of the proposed clinical test-
ing. When this information, the outline of the plan of
clinical pharmacology, or any progress report on the clini-
cal pharmacology, indicates a need for full review of the
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preclinical data before a clinical trial is undszrraken, the
Depariment will notify the spoasor to submit the complete
preclinical data and to withhold clinical trials uacil the
review is completed and the sponsor notified. The Food
and Drug Administration will be prepared to confer with
the sponsor concerming this action.

b. If the drug has been marketed commercially or in-
vestigated (e.g. outside the United States), complete
informarion about such distribution or investigacion shall
be submirted, along with a complete bibliography of any
publications about the drug.

c. If the drug is a combination of previously investi-
gated or marketed drugs, an adequate summa:y of pre-
existing information from preclinical and clinical investi-
gations aand experience with its components, including
all reports available to the sponsor suggesting side-ef-
fects, contraindications, and ineffectiveness ia use of
such componeats: Such summary should include an ade-
quate bibliography of publications about the componeats
and may incorporate by reference any information concern-
ing such components previously submitted by the sponsor
to the Food and Drug Adminiscration. lnclude a statement
of the expected pharmacological effects of the combina-
tion.

7. A total of five copies of all informational material,
including label and labeling, which is to be supplied to
each investigator: This shall include an accurate descrip-
tion of the prior investigations and experience and their
results pertinent to the safety and possible usefulaess of
the drug under the conditions of the investigation. [t shall
not represent that the safety or usefuloess of the drug has
been established for the purposes to be investigated. It
shall describe all relevant hazards, contraindications,
side-effects, and precautions suggested by prior investiga-
tions aad experience with the drug under investigation and
related drugs for the information of clinical investigators.

8. The scientific training and experience considered
appropriate by the sponsor to qualify the invescigators as
suitable experts to investigate the safety of the drug, bear-
ing in mind what is known about the pharmacological
action of the druz and the phase of the investigational
program that is to be undertaken.




9. The names and a summary of (\ training and ex-
pericoce of each investigator and of the individual charged
wish monitoring the progress of the investigation and

:ating che evidence of safety and effectiveness of the

, as it is received from the investigators, together

with a statement that the sponsor has obtained from each

investigator a completed and signed form, as provided ia .

subparagraph (12) or (13) of this paragraph, and that the
investigator is qualified by scientific training and ex-

perience as an appropriate expert to undertake the phasec

of the investigation outlined in section 10 of the “*Notice
of claimed investigational exemption for a new drug.”
(In crucial situations, phase 3 investigators may be added
and this form supplemested by rapid communication
methods, and the signed form FD 1573 shall be obtained
promptly thereafter.) .
10. An outline of any phase or phases of the planned
investigations, as follows: o
a. Clinical pharmacology. This is ordinarily divided
into two phases: Phase 1 starts when the new drug is
first introduced into man—oanly animal and in viwo dara
are available—with the purpose of determining human
toxicity, metabolism, absorption, elimination, and other
pharma cological action, prefetred route of administrarion,
and safe dosage range; phase 2 covers the initial wrials
on a limited number of patients for specific disease con-
trol or prophylaxis purposes. A gemeral outline of these
phases shall be submitred, identifying the investigator or
investigators, the hospitals or research facilities where
the clinical pharmacology will be undertaken, any expert
committees or panels to be utilized, the maximum pumber
of subjects to be involved, and the estimated duration of
these early phases of investigation. Modification of the
experimental design -on the basis of experience gained
need be reported only in the progress reports on these
early phases, or in the development of the plan for the
‘cal wial, phase 3. The first two phases may overlap
when indicated, may require additional animal data
betore these phases can be compieted or phase 3 can be
undertaken. Such animal tests shall be designed to take
into account the expected duration of administration of
the drug to human beings, the age groups and physical
status, as for example, infants, pregnant women, pre-
.menopausal women, of those human beings to whom the
drug may be administered, unless this has already been
done in the original animal studies.
b. Clinical trial. This pbase 3 provides the assess-
" ment of the drug’s safety and effectiveness and oprimum
dosage schedules in the diagnosis, treatment, or prophy-
laxis of groups of subjects involving a given disease or
condition. A reasonable protocol is developed on the
basis of the facts accumulated in the earlier phases, io-

Very truly yours,

cluding completed w.d submitted agimal studies. This
phase is conducted by separate groups following the same
protocol (with reasonable variations and alternatives per~
mirted by the plan) to produce well-controlled clinical
data. For this phase, the following data shall be sub-
mitted:

i. The names apnd addresses of the investigators. (Ad-
ditional investigators may be added.)

ii.. The specific nature of the investigations to be con-
ducted, together with information or case report forms to
show the scope and detail of the planned clinical observa-
tions and the clinical laboratory tests to be made and
reported. )

iii. The approximate number of subjects (a reasonable
range of subjects is permissible and addirions may be
made), and criteria proposed for subject selection by age,
sex, and condition.

iv. The estimated duration of the clinical trial and the
intervals, not exceeding 1 year, at which progress reports
showing the results of the investigations will be submirced
to the Food and Drug Administration.

(The potice of claimed investigational exemption may be
limited to any one or more phases, provided the outline of
the additional phase or phases is submitted before such
additional phases begin. This does not preclude continu-

-ing 8 subject on the drug from phase 2 to phase 3 without

interruption while the plan for phase 3 is being developed.)

Ordinarily, a plan for clinical trial will not be regarded
as reasonable unless, among other things, it provides for
more than one independent competent investigator to maine
tain adequate case histories of an adequare number of
subjects, designed to record observarions and permit
evaluation of any and all discernible effects atwribuzable to
the drug in each individual treated, and comparable rec-
ords on any individuals employed as controls. These rec-
ords shall be individual records for each subject main-
tained to include adequate information pertaining to each,
including age, sex, conditions treated, dosage, frequency
of administration of the drug, results of all relevaar clini-
cal observations and laboratory examinations made, ade-
quate informarion concerning any other treatment given and
a full statement of any adverse effects and useful resulcs
observed, together with an opinion as to whether such ef-
fecgs or results are arttributable to the drug under investi-
gation.

11. It is understood that the sponsor will notify the
Food and Drug Administration if the invesrtigation is dis-
continued, and the reason therefor.

12. It is understood that the sponsor will norify each
investigator if a new-drug application is approved, or if
the investigation is discontinued.

13. If the drug is to be sold, a full explanation why sale
is required and should not be regarded as the commercial-
ization of a new drug for which an application is not
approved.

Oak Ridge Assaciated Universities, Medical Division
(Sponsor) _

>/

/

Per

Gould A. Andrews, M.D.

.

ical Division

(Indicate authority)

. notice may be amended or supplemented from time
ress reports may be used to update the notice.)

to time on the basis of the experience gained with the new drug.

ALL NOTICES AND CORRESPONDENCE SHOULD BE SUBMITTED IN TRIPLICATE.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
HEALTH SERVI ~
B REUMES PROTECTION AND ENVIRONMENTAL HEALTH SERVICE
FODD AND DALG ADMINISTRATION
WASHINGTON. 0.C. 20204

- ~ -

Form Approved
Budget Bureau No. 57-R0003

i - NEW DRUG APPLICATION (DRUGS FOR HUMAN USE)
. (Titio 21, Code of Federal Regulations, § 130.4)

ame of applicant

Addsess

Date

Name of new drug

(] Original application (regulation §130.4).

] Amendment to original, unapproved application (regulation §130.7).
(] Supplement to an approved application (regulation §130.9).
{T] Amendment to supplement to an approved applicatioa.

The undersigned submits this application for a new drug pursuant to sectior 505(b) of the Federal Food,
Drug, and Cosmetic Act. It is understood that when this application is approved, the labeling and advertising for -
the drug will prescribe, recommend, or suggest its use only under the conditions stated in the labeling which is
part of this application; and if the article is a prescription drug, it is understood that any labeling which
furnishes or purports to furnish information for use or which prescribes, recommends, or suggests a dosage for
use of the drug will contain the same information for its use, including indications, effects, dasages, routes,
methods, and frequency and duration of administration, any relevant warnings, hazards, contraindications, side
effects, and precautions, as that contained in the labeling whichis part of this application in accord with § 1.106(b)
(21 CFR 1.106(b)). It is understood that all representations in this application apply to the drug produced until
an approved supplement to the application provides for a change or the change is made in conformance with other

provisions of §130.9 of the new-drug regulations.

Attached hereto, submitted in the form described in §130.4(e) of the new-drug regulations, and constituticg

~ part of this application are the following:

1. Table of conzents. The rable of contents should
specify the voiume oumber and the page number in which
the complete and derailed item is located and the volume
number and the paze number in which the summary of that
item is located (if any).

2. Summary. A summary demonstrating that the applica-
tion is well-organized, adequately tabulated, statistically
analyzed (where appropriate), and coherenr .and. that ic
presents a sound basis for the approval requested. The
summary should include the following informaction: (lIn
lieu of the outline described below and the evaluation
desc:ibed in Item 3, an expanded summary and evaluation
as outlined in §130.4(d) of the new-drug regulations may
be submitzed to facilitate the review of this application.)

a. Cheaistry.

i. 'Chemical structural formula or description for any
new-drug substance. )

ii. Relationship to other chemically or pharmacologi-
cally related dreugs. :

iti. Description of dosage form and quantitative com-
position.

b. Scientific rationale and purpose the drug is to serve,

c. Reference number of the investigational drug no~
tice{s) under which this drug was investigated and of any
notice, new-drug application, or master file of which any
contents are being incorporated by reference to suppost
this applicacion.

d. Preclinical studies. (Present all findings including
all adverse experiences which may be interpreted as
incidental or not drug-related. Refer to date and page

smber of the investigational drug notice(s) or the volume
«nd page number of this application where complete dara
and reposs appeat.)
i. Pharmacology {(pharmacodynamics,
metabolism, <tc.).
FD FORM 356H (3/69)

eadocriaology,

PREVIOUS EDITION MAY BE USED UNTIL SUPPLY IS EXHAUSTED.

il. Toxicology,and pathology: Acute toxicity studies;
subacute and chronic toxicity studies; reproduction aad
teracology studies; miscellaneous studies,

e. Clinical studies. (All material should refer specifi-
cally to each clinical investigator and to the volume and

-~page number in the application and any documeats in-
corporated by reference where the complete data and re-
ports may be found.)

i. Special studies not described elsewhere.

ii, Dosec-range studies.

iii. Conuolled clinical studies.

iv. Other clinical studies (for example, uncontrolled or
incompletely concrolled studies).

v. Clinical laboratory studies related to effectiveness.

vi. Clinical laborazory studies related to safery.
wii. Summary of literature and unpublished reports avail-
able to the applicaat.

3. Evaluation of safety and effectiveness. a. Sum-
marize separately the favorable and uafavorable evidence
for each claim in the package labeling. Include references
to the volume and page number in the application and in
any documents incorporated by referesce where the com-
plete data and reports may be found.

b. laclude tabulation of all side efiects or adverse
experience, by age, sex, and dosage formulation, whether
or not considered to be significant, showing whether ad-
ministration of the drug was stopped and showing the
investigator's name with a reference to the volume aad
page number in the application and aay documents in-
corporated by reference where the complete data and ze-
pocts may be found. Indicate those side efiects or advesse
experiences considercd to be drug-related.

4. Copies of the label and all other labeling to be used
for the drug (a total oi 12 copies if in final priated form,

4 copies if in drafc form):
F080105




a. Each label, or other labeling, should be clearly
identified to show its position on, or the manner in which
itaccompanies, the market package.

b, If the drug is to be offered over the counter, labeling
on or within the retail package should include adequate
directions for use by the layman under all the conditions
for which the drug is intended for lay use or is to be
prescribed, recommended, or suggested in any labeling or
advertising sponsored by or on behalf of the applicant
and directed to the layman. If the drug is intended or
offered for uses under the professional supervision of a
practitioner licensed by law to administer it, the applica-
tion should also contain labeling that includes adequate
information for all such uses, including ail the purposes
for which the over-the-counter drug is to be advertisedto,
or represented for use by, physicians.

c. If the drug is limited in its labeling to use under
the professional supervision of a practitioner licensed by
law to adminiscer it, its labeling should bear information
for use under which such practitioners can use the drug
for the purposes for which it is intended, including all
the purposes for which it is to be advertised or repre-
sented, in accord with §1.106(b) (21- CFR 1.106(b)). The
application should include any labeling for the drug
intended to be made available to the layman.

d. If no established name exists ‘for =z new-dmg sub-
stance, the application shall propose a .ponproprietary
name for use as the established name for the substance.

e. Typewritten or other draft labeling copy may be sub-
mitted for preliminary consideration of an application. An
application will not ordinarily be approved prior to the
submission of the final printed label and labeling of the
drug.

/- No application may be approved if the labeling is

false or misleading in any particular.
(When mailing pieces, any other labeling,.or advertising
copy ar= devised for promotion of the new drug, samples
shall be subritted at the ctime of initial dissemination of
such labeling and at the time of initial placement of any
such advertising for a prescription drug (see §130.13 of
the new~drug regulations). Approval of a supplemental
new-drug application is required prior to use of any pro-
motioual claims not covered by the approved application.)

5. A statement as to whether the drug is (or is not)
limited in its labeling and by this application to use
under the professional supervision of a practitioner
licensed by law to administer it.

6. A full list of the articles used as components of
the drug. This list should include all substances used
in the synthesis, extraction, or other method of preparation
of any new-drug substance, and in the preparation of the
finished dosage form, regardless of whether they undergo
chemical change or are removed in the process. Each
substance should be identified by its established name,
if any, or complete chemical name, using structural
formulas when necessary for specific identification. If
any proprietary preparation is used as a component, -the
praprietary name should be followed by a complete quan-
titacive statement of composition. Reasonable alternatives
for any listed substance may be specified.

7. A full statement of the composition of the drug.
The statement shall set forth the name and amount of
each ingredient, whether active or not, contained in a
stated quantity of the drug in the form in which it is to be
disewributed (for example, amount per tablet or per mil-
liliter) and a batch formula representative of that to be
employed for the manufacture of the finished dosage form.
All components should be included in the batch formula
regardless of whether they appear in the finished product.
Any calculated excess of an ingredient over the label
declaration should be designated as such and percent
excess s, o;yn lc.uon.nblc variations may be specified.
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8. A full description of the methods used in, and the
facilities and controls used for,the manufacture, process=
ing, and packing of the drug. lncluded in this descrigtion
should be full information with respect to any naw-drug
Substance and to the new~drug dosage form, as follows,
in sufficient detail to permit evaluation of the adequacy
of the described methods of manufacture, processing, and
packing and the described facilities and controls to
determine and preserve the identity, strength, quality,
and purity of the drug:

a. A description of the physical facilities including
building and equipment used in manufacturing, processing,
packaging, labeling, storage, and control operations.

b. A description of the qualifications, including educa-
tional background and experience, of the technical and
professional personnel who are responsible for assuring
that the drug has the safety, identity, sirength, quality,
and purity it purports or is represented to possess, and a
statement of their respoasibilities.

¢c. The methods used in the synthesis, extraction,
isolation, or purification of any new-drug substance. When
the specifications and coatrols applied to such substance
are inadequate in themselves to determine its identity,
strength, quality, and purity, the methods should be
described in sufficient detail, including quantities used,
times, temperatures, pH, solvents, etc., to determine
these characteristics.
in methods within reasonable limits that do not affect
such characteristics of the substance may be specified.

d. Precautions to assure proper, identity, strength,
quality, and purity of the raw materials, whether active or
not, including the specifications for acceptance and

" methods of testing for each lot of raw material.

e. Whether or not each lot of raw materials is given a
serial number to identify it, and the use made of such
numbers in subsequent planc operations. o

A ¢ the applicant does not himself perform all the
manufacturing, processing, packaging, labeling, and con-
trol operations for any new~drug substance or the new-drug
dosage form, his statement identifying each person who
will perform any part of such operations and designating
the part; and a signed statement from each such person
fully describing, directly or by reference, the methods,
facilities, and controls in his part of the operation.

& Method of preparation of the master formula records
and individual batch records and maaner in which these
records are used.

bh. The instructions used in the manufacturing, process- -

ing, packaging, and labeling of each dosage form of the
gew drug, including any special precautions observed in
the operations.

i. Adequate information with respect to the character-
istics of and the test methods employed for the coatainer,
closure, or other component parts of the drug package to
assuze their suitability for the intended use.

j- Number of individuals checkiag weight or volume of
each individual ingredient entering iato each batch of the
drug.

k. Whether or not the total weight or volume of each
batch is determined at any stage of the manufacturing
process subsequeat to making up a2 batch according to the
formula card and, if so, at what stage and by whom it is
done,

I, Precautions to check the actual package yield pro-
duced from a batch of the drug with the theoretical yield.
This should include a description of the accounting for
such items as discards, breakage, etc., and the criteria
used in accepting or rejecting batches of drugs in the
event of an uncxplained discrepancy.

m. Precautions to assure that each lot of the drug is
packaged with the proper label and labeling, including
provisions for lubeling storage und inventory control.

Alternative mecthods or variations .
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n. The analytical controls used during the various

stages of the mancfacturing; processing, packaging, and
labeling of the drug, iacluding a detailed descriprica of

the collection of samples and the analytical procedures to
%ich they are subjected. The analytical procedures
.ouid be capadle of determining the active components

“within 2 reasonable degree of accwacy and of assuring
the iden:ity of such components. If the article is one that
is represented to be sterile, the same informailon with
regand 1o the manufacruriag, processing, packagirg, and
the collection of samples of the drug should be given for
sterility controls.,  Include the standards used for ac-
cepiaace of cach lot of the finished drug.

o. An cxplanation of the exact significance of the
bacch conzzol numbers uscd in the manufacturing, process-
ing, packaging, and’ labeling of the drug, including the
control numbers that appca: on the label of the finished
article.  State whether these numbers enable determina-
tion of the complete maaufacturing history of the product.
Describe 2ny methods used to permit determination of the
distribution of any batch if its recall is required. ‘

p- A compleze description of, and data derived from,
studies of the stability of the drug, including informarion
showiaz the suitability of the analytical mechods used.
Describe aay additional stability studies underway or
conzemplated. Stability data should be submitted for any
new-drug substance, for the finished dosage form of the
drug ia che coctainer in which it is to be marketed, in-
cluding any proposed multiple~dose container, and if it is
to be put into solution at tke time of dispeasing, for the
solution prepared as dizected. State the expiration date(s)
that will be used oa the label to preserve the identiry,
strezgth, quality, and purizy of the drug uaril it is used.
(If no expiration date is proposed, the applicant must
justify its absence.)

g. Additional procedures employed which are designed

prevent ceatamisation acd otherwise assure proper
coairol of the product.
(An application may be refused. usless it includes
adequate ‘inforz=ation showing that the mecthods used is,
2nd the facilities 2ad cont:ols used for, the manufacruring,
processing, and packaging of the drug are adeguate to
preserve its ideatity, strength, quality, and purity in con-
formity with good manufactucing practice and idestifies
cach establishpent, showing the location of the plant
concucring these operations.)

. 9. Samvples of the druz and amicles used as compo-
nents, as Inllows: a. The followiag samples shall be sub-
mitted with the application or as soon thereafter as they
become available. Each sample shall consist of four
ideazical, sepazately packaged subdivisions, each con-

taining at least three :imes the amount requited 1o pez-

form the laboratory resc procedures described in the ape
plication to determine complisnce with its coatrol speci-
fizations ‘or identity and assays:

representative sample or samples of the finished

. A
dosage {oim(s) proposed in the application and employed
in the cliaical iavestigations and a represeantative sample
ot samples of each new-drug substance, as defined in
§130.1(g), frcm thé barch(es) employed in the production
of szch dosage form(s). :
ii. A representative sample or samples ol fiaished
packages of each dosage form of the drug prepared
tizl marketing and, if any such sample is not from a
cial-scale productioa batch, suck a sample from a
tepreseniative commercial-scale production baich; asnd a
esentative sample or samples of each new-drug sub-
.nce as defiged in §130.1(g), from the batca(es) em=
~+0yed in the production of such dosage form(s).
iii. A sawmple or samples of any refesence stondard and
blank used in the procedures described in the applicacion
for assaying each new-drug substance and other assayed
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components of the finished drug: Provided, nowever, That
samples of refecence standards recognized in the official
U.S. Pharmacopeia or The Natioaal Formulary anced not
be submitted unicss requested.

b. Additional samples shall be submitted on reques:.

c. Each of the samples submitted shail be appropri-
ately packaged and labeled to prescrve its characteristics,
to identify the material and the quantity in each sub-
division of the sample, and to identify each subdivision
with the name of the applicant and the new=lrug zpplica-
tion to which it relates.

d. Theze shall be included o full list of the sample
submitted pursuant to liem 9a; a statement of the addi~
tional samples that ‘will be submitted as scon as avail-
able; and, with respect to cach sample submitted, full
information with respece to its identity, the origin of any
new=drug substance contained thercin (including in the
case of new~drug substances, a statement whether it was
produced on a laborarory, pilot-plant, or full-production
scale) and detailed results of all laboratory tests made to
determine the identity, strength, quality, and purity of
the batch represented by the sample, including assays.
Include for any reference standard a comple:e description
of its preparation and the results of all laboratary tests
on it. If the test methods used differed from those de-
scribed ia the application, full details of the methods
employed in obtainiag the reported results shall be subd-
mitted.

e. The requirements of Item 9a may bde waived in
whole or in part on request of the appiicaar or otherwise
when acy such samples are not necessary.

[ If samples of the drug are sent under separaze
cover, they should be addressed to the aizeatioa of the
Burean of Medicine and identified on the outside of the
shippiag carton with the name of the appiicant and the
name of the drug as shown on the applicatioa.

10. Full reports of precliaical investizazions that have
been rade 1o show wnerdeZ or not tae Grug (s saie ior use
and effective in use. a, An application may be refussd
unless it contains full reports of adequaie preciinical
tests by all methods reasonably applicable to a determiza-
tion of the safety and effectiveness of the drug under the
conditions of use suggested in the proposed labeling,

b. Dertailed reports of the preclinical investigacioas,
iccluding - all studies made on laBoratory animals, :he
methods used, and the results obtained, should be clearly
set forth., Such informatior should include identification
of the person who conducted each iavestigation, a state-
meat of where the investigations were coaducted, 2ad
where the underlying data are available for iaspectioa.
The animal studies may not be considered adequate ualess
they give proper atrention to the conditions of use recom-
mended in the proposed labeling for the drug such as, for
example, whether the drug is for shott- or long-term ad-
ministration or whether it is to be used in iafaats, chil-
dren, pregnant womea, or women of child-beasiag potential.

c. Detailed reports of any pertinent microbiological
aand in vitro studies.

d. Summarize ard provide a list of literature refez-
eaces (if available) to all other preclinical informaticn
koown to the applicanr, whether published or uapubiishad,
that is pertinent to an evaluatrion of the salery or efie
tiveaess of the drug.

11. List of investizators. a. A complete list of all
inves:igators supplied with the drug including the name
and post oifice address of each . investigator and, lollowing
each name, the volume and page refercaces to the ia-
vestigator’s repore(s) ia chis application'and ia any docu-

[

‘ments incorporated by refereace, or the explanatioa of the

omission of apy reports.
b, The uncxplained omission of aay reporss of ia-
vestigations made with the new dsug by the applicast, or



submitted ro him by aa iavestigator, or the unexplained
omission of any pertinent reports of investigations or
clinical expericace received or otheswise obtained by the
applicant from published literatuce or other sources,
whether or not it would bias an evaluation of the safety
of the drug or its efiectiveness in use, may coastitute
grounds for the refusal or withdrawal of the approval of
an arplication.

12. Full reports of clinical investigations that have
been made fo show whether or not the drug is safe for use
and effective in use. a. An application may be refused
valess it contains full reports of adequate tests by all
methods reasonably applicable to show whether or not the
drug is safe and effective for use as suggested in the
labeling.

b. An application may be refused ualess it includes
substantial evidepce consisting of adequate and well-
controlled iavestigations, including clinical investiga-
tions, by experts qualified by scientific tzaining and ex-
perience to evaluate the effectiveness of the drug in-
volved, on the basis of which it could fairly and respon-
sibly be concluded by such experts that the drug will have
the effect it putports or is represented to have under the
conditions of use prescribed, recommended, or suggested
in the proposed labeling.

¢. Reports of all clinical tests sponsored by the ap-
plicant or received or otherwise obtained by the applicaat
should be attached. These reports should include ade-
quate information concerning each subject weated with
the drug or employed as a control, including age, sex,
conditions treated, dosage, frequency of admiaistration
of the drug, results of all relevant clinical observations
and laboratory examinations made, full information coa-
cerning any ‘other treatment given previously or concur-
reacly, and a full statement of adverse effects and useful
results observed, rogether with an opinion as to whether
such effects or results are artributable to the drug under
investigation and a statement of where the uaderlying
data are available for inspection. Ordinarily, the reposts
of clinical studies will not be regarded as adequate
unless they include reporrs from more than one inde-
pendent, competent investigator. who maintains adequate
case histories of an adequate number of subjects, de-
signed to record observations and permit evaluation of
any and all discernible effects attributable to che drug in
each individual treated and comparable records on any
indiVi.duals employed as conrrols. Aa application for a
combination drug may be refused unless there is sub-
stmjntial evidence that each ingredieat designated as
active makes a contribution to the total effect claimed
for the drug combioation. Except whea the disease far
which the drug is being tested occurs with such infre-

quency in she United States as to make testing im-
practical, some of the investizations should be performed
by competent investigators within the United States. -

d. Auach as a separate section a completed Fom
FD-1639, Drug Expericnce Report {obrainable, with in-
structions, on request from the Food and Drug Administra=
tion, Department of Health, Education, and Welfare, Wash<
ington, D.C. 20204), for each adverse expesience or, if
feasible, for each subject or patient experiencing one or
more adverse effects, described in [tem 12c, whether or
not full information is available. Form FD-1639 should
be prepared by the applicant if the adverse experieace
was oot reported in such form by the investigator. The
Drug Experience Report should be cross-referenced to
any narrative description included in Item 12c.

e. All information pertinent to an evaluation of the
safety and effectiveness of the drug received or otherwise
obtained by the applicaat from any sowce, including
information derived from other invesrigations o¢r com-
merical marketing (for example, outside the United States),
or reports in the scientific litecature, involviang the drug
that is the subject of the application and related drugs.
At adequate summary may be acceptabie in liew of a
repriat of a published report which only suppocts ocher
data submitted. Reprints are not required of reports in
designated journals, listed ia §130.38 of the new=drug
segulations, about related drugs; a bibliography will
suffice. Include any evaluation of the safety or effec-
tiveness of the drug that has been made by the applicaat’s
medical department, expert committee, or consultaats.

/. Uf the drug is a combination of previously investi-
gated or marketed drugs, an adequate summary of pre-
existing information from preclinical and clinical investi~-
gation and experience with its components, iscluding all
teports teceived or otherwise obrained by the applicans
suggesting side effects, coniraindications, and ineiiec-
tiveness ia use of such components. Such summary should
include an adequate bibliography of publications about
the components and may incorporate by reference informa-
tion conceraing such components previously submitred
by the applicaat to the Food and Drug Adminisctzagion.

2. The complete composition and/or method of maau~
facture of the new drug used in each submitted report of
investigation should be shown to the exteat necessary to
establish its ideatity, streagth, quality, and purity if it
differs from the descreption in Item &, 7, or 8 of the ap~-
plication.

13. If this is a supplemental apolication, full informa-
tion on each proposed change concerning any statement
made 1n the abproved application.

Observe the provisions of §130.9 of the new-drug regula-
tiogs concerning supplemental applications.

¢
.

(Applicant)

Per

(Responsible official or agent)

(Indicate awbority)

(Warning: A willfully false statement is a crimioal offense. U.S.C. Title 18, sec. 1001.)

NOTE: 1131; application must be signed by the applicant or by an authorized attoraey, ageat, or official. If the applicant
or such authorized representative does not reside or have a place of business withia the United States, the applicatios must

also fusaish the name and post office address of and must be countersigned by an authorized attorney, ageat, or official resid-

ing or maintaining a place of business within the United States.
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FENT OF HEALTH, ECUCATION, AND WELFARE S —— .
T HEALTH SERVICE
,z(uurn PROTECTION AND ENVIRONMEMTAL HEALTH SERVICE STATEM,E_NT OF INVESTIGATOR
/FOOO AND DRUG ADMINISTRATION (Clinteal Pharmacolopy) torn Arpeoaend
WASHINGTON, 0.C. 20204 L Jiareliienl siseamy Mo, RE-RN9AA
TQ SUFPLIER DF THE DRUG (Name and Addroas) HAME OF INVLSTIGATOR (firint or Type)
S.Jd. Adelstein, M.D., Ph.D.
Ridge Associated Universities CATE
. ~v. BoOx 117 April 13, 1971
Cak Ridge, Tennessee 37830 HAME OF DRUG
€.L. tdwards, Principal Investigator Gallium-67 citrate (IND Mo. 5489)
Dear S S.J. Adelstein, M.D., Ph.D.

The undersigned, — .
submits this stalement as required by section 505(i) of the Federal Food, Drug, and Cosmetic Act and £,130.3 of Title 21 of the Code
of Federal Regulations as a condition for receiving and conducting clinical pharmacology with a new drug limited by Federal (or
United States) law to investigational use.

1. ASTATEMENT OF THE EDUCATION AND TRAINING THAT QUALIFIES ME FOR CLINICAL PHARMACOLOGY

B.S., M.S. Mass. Institute of Technology 1949

M.D. Harvard University 1953

Ph.D. Mass. Institute of Technology 1957

{Biophysics) :

House officer, senior resident physician and chief resident physician,
Peter Bent Brigham Hospital, Boston, Mass. 1953-1954,1957-1958,1959-1960

Mosely Traveling Fellow of Harvard University to the Department of Radiotherapeutics ,
Cambridge University, 1958-1959

Fellow in the Division of Nuclear Medicine, Johns Hopkins Hospital, 19568. Course in
radiochemistry and radiopharmaceutical chemistry with Dr. H. Stern

Director, Division of Nuclear Medicine, Peter Bent Brigham Hospital, 1968- , Chief
Division of Nuclear Medicine, Children's Hospital Medical Center, Boston, Mass.,
1970- , Associate Professor of Radiology, Harvard Medical School, 1968- .

2. THE NAME AND ADDRESS OF THE MEDICAL SCHOOL, HOSPITAL, OR OTHER RESEARCH FACILITY WHERE THE CLINICAL
PHARMACOLOGY WILL BE CONDUCTED

r Bent Brigham Hospital, 721 Huntington Avenue, Boston, Massachusetts 02115

3. THE EXPERT COMMITTEES OR PANELS RESPONSIBLE FOR APPROVING THE EXPERIMENTAL PROJECT
Isotopes Committee, Peter Bent Brigham Hospital

Pharmacy Committee, Peter Bent Brigham Hospital

Committee on Human Studies, Peter Bent Brigham Hospital

4. THE ESTIMATED DURATION OF THE PROJECT, AND THE MAXIMUM NUMBER OF SUBJECTS THAT WILL BE INVOLVED

-1 year
Maximum number of subjects -~ 25

5. A GENERAL QUTLINE OF THE PROJECT TO BE UNDERTAKEN (Modl!lcaflan 13 permitted on the basis ol experience gained without
advance submiysion of samendments to the general outline.)

Gallium-67 will be purchased from the Isotopes Development Center of the Oak Ridge
Mational Laboratory and compounded into Gallium citrate according to the method specified
indar paragraph IIIA of Dr. Ralph M. Kniseley's memorandum, dated Dec. 15, 1970 seeking
joint support from the USAEC and NCI to study Gallium-67 in lymphoma and lung cancer. The
vgent will be prepared by Dr. M.A. Davis, Chief Radiopharmaceutical Chemist to the Joint
'rogram in Nuclear Medicine, Children's Hospital Medical Center/Peter Bent Brigham Hospital.
‘he agent will be administered only to patients with microscopic evidence of lymphoma and

' cancer in accordance to the protocol outlined in Dr. Kniseley's memorandum. Consent will
« ,tained from patients in accordance with the guidelines of the Committee on Human
tudies, Peter Bent Brigham Hospital. ‘l 080 | 0 q

FD FORM 1572 (10/69) PREVIOUS EDITIONS MAY BE USED UNTIL SUPPLY IS EXHAUSTED, (Continued on reverse)
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6. THE UNDERSIGNED UNDERSTANDS THAT THE FOLLOWING CONDITIONS GENERALLY APPLICABLE TO NEW DRUGS FOR

INVESTIGATIONAL USE GOVERN HIS RECEIPT AND USE OF THIS INVESTIGATIONAL DRUG

a. The sponsor is required to supply the investigator with full in-
" formation concerning the preclinical investigation that justi-
fies clinical pharmacology.

b. The iavestigator is required to maintain adequate records of the
disposition of all receipts of the drug, including dates, quantity,
and use by subjects, and if the clinical pharmacology is sus-
pended or terminated to return to the sponsor any unused supply
of the drug.

c. The investigator is requited to prepare and maintain adequate
case histories designed to record all observations and other
data pertinent to the clinical pharmacology.

d. The investigator is required to furnish his reports to the sponsor
who is responsible for collecting and evaluating the results, and
presenting progress reports to the Food and Drug Administuration
at appropriate intervals, not exceeding 1 year. Any adverse ef-
fect which may reasonably be regarded as caused by, or is prob-
ably caused by, the new-drug shall be reported to the sponsor
promptly; and if the adverse effect is alarming it shall be re-
ported immediately. An adequate report of the clinical pharma-
cology should be furnished to the sponsor shortly after com-
pletion.

e. The investigator shall maintain the records of disposition of the
drug and the case teports described above for a period of 2 years
following the date the new-drug application is apptoved for the
drug; or if no application is to be filed or is approved until 2
years after the investigation is discontinued and the Food and

Drup Administration so notified. Upon the request of a scien-
fizally uained and specifically authorized employee of the
Department, at reasonable rimes, the investigator wili make
such recotds available for inspection and copyine. The names
of the subjects need not be divulged unless the records of the
particular subjects require & more detaiied study of the cases,
ot unless there is reason to believe that the records do not
represcent actual studies or do not represent acrual results
obtained.

f. The investigator certifies that the drug will be administered
only to subjects under his personal supervision or under the
supervision of the following investigators responsible to him,

B.L. Holman, M.D.
D.E. Drum, M.D.
S. Treves, M.D.

’
and that the drug will not be supplicd to any other investigator
or to any clinic for ndminiscration to subjects.

8. The investigator certifies that he will inform any patients ot any
persons used as controls, or their representatives, that drugs are
being used for investigational purposes, and will obtain the con-
sent of the subjects, or their representatives, cxcept wheee this
is not feasible or, in the investigatar’s professional judgment, is
conteary to the best interests oi the subjects.

Very truly yours,

" (Addreas)

_Boston, Massachusetts Q2115



