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FORM P-aA
MEMORANDUM
| Dz, Gu A, Andrews are Juna 29, 1966
susECT myﬂm OF JODINE-131 TO VOLUNTEERS
copies Tg Dr. Kniseley, Dr. Rdwards, Dr. lushbaugh, Mr. Gibbs, file

Befarencs material -~ regarding posaible adainistration of iodina-13] to
voluonteers.

Intaks Absorbed Dose to Whole Absorbed Dose to Thyroid
{uCi of I-131) Body After Caspletes Decay After Complete Decay

{rads) {rads)

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

t 2 7.34 x 107 2.65
3 1.6 x 10°3 3,98
; 4 14,7 x 1072 5.31
5 18.4 x 1073 | 6.64
" 6 22,0 x 10~3 7.96
| 7 25.7 x 1073 9.29
8 29,4 x 1073 10.6
! 9 33.0 x 1073 11.9
10 36,7 x 10°3 13,3

Thase dose calculations are based om the standard man who weighs 70 kilograms
and vho has 202 uptake of fodine-131 by a 20-gram thyroid.

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

ONJ& Ruiﬁi.khﬂiﬁ}viifav
REPOSITORY ___ Ovtne o Edon o odipn.
Patricia Dalton

corLecrian _{Ned (cad Ronslio minclude. Radiation Safety Offica
Corrsnas Moy

ECX Ne.

coBER . DR ¥ - oo 3R
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MEMORANDUM

G. A. Andrews DATE July 1, 1966

SUBJECT

mmcn PIOPOSAL roR US! or IOR]KL HUMAN va.uunns IN STUDY OF CORRYLATION

copes ToWilliam Gibbs and file

10

CORRELATION OF 131I THYROID UPTAKY AND LOSS WITH WHOLE BODY RETENTION

Objectives: To determine =

1. Correlation of percent uptake in thyroid with one and two day whole
bady retnetion of 1311;

2. Correlation of rcrc.nt uptaka im thyroid with ona amd two day urinary
excretios of !

3. Cor{;{ation of one and two day urinary excretiom with whole body retention
of | ¥

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

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

6. Discrepancy between the thyroid bound iodime regression line and that
measured by whole body counting, hoping to measurs the rates of utilizationm
of extrathyroidsl bound (hormonil) iodine {m mormal, athyroid, hypo- and
hyparthyroid persons. '

Research Design: PFour groups of 10 persons each will be studied. The groups
will consist of normal, thyroidectomited, tito. and hyperthyroid persons.

Each person will receive & microcuries of I orally. Urimary collection

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

a 3 x 2 Nal crystal at &, 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 Study: One year.

C. c “ Lushbaugh g‘*x
'(/,(///éa,«-- 2.8, 47,

Villiam Gibb
4958 e

bbe
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MEMORANDUM

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

in volunteer subjects of the Medical Division staff. This material is
carrier-free and ocbtained from a long-lived parent, tungeten-188 {tb’?- = 70 days).
Rhen{um-188 has a 17 hour balf-life and in tha perrhenate form has

a distribution aprroximately the same as pertechnetate. The main sites of the
concentraticn are the thyrcid and stcmach, Miss Dalton has animal data from

ocur vork and is presently meking dose calculations, The rheniun-188 from )
the. tungsten gensrstor is comtsminated with tungsten-188 at a level of & x 1077 % ,

Ol G AL SiGID 3Y
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MEMORANDUM

COPIES TO

Dr. Sdwards sad Dr. Kaiseley dincussed the proposal with Ldiss atricia
Talton, scting for the Radiation Safety Cffice in the sbsance of Reger Cloutier,
Caloulations that she had made had bess discussed with Xr, Cloutisr before
s departars, who was of the epindon that this dose would jrescat o ebjoection-
able racdistion danard to the vohunteer subjeats, Aporoval was grasted for the
administration of a single oral dose of 5 microcuries of rhenium~133 te the two
vohmtesr subjects,

sg: Dr. Andrews
Dr, Edwards
¥y, Clmtiar
Ly, Lushheagh

Lr, Kaissley -

10794940
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FORM P-4

MEMORANDLM
70 ORINS Human Use Committee DATE Julvééé

‘suBJECT _SROFCSID TRACER STUDY OT REATUNM-18E,

copies ToDr. Apdrews: Dr. ¥niselev: Dy, Tdwyards; Mr, Cloufier: Dr Tushhgiz~h: M-, Sncter:. 71

1. TFurpose

Rhenium-188 is of 1nterest because of its chemical similarity to technetium.
Rhenium-188 has a half-liTe of 17 hours and can be produced from a tungsten-1388
generator. Rhenlum is of particular interest because its parent, tun*sten-ToB
has a half-life of approrimetely 70 days. It is readily produced in a reactor.
The long useful life of a rhenium-188 generator makes it superior to =2
technetium-59m generetor from an economic standpeint. The distribution of
rhenium-188 in the perrhepate form is similar to that of pertechnetate. It
could consequently possibvly find use as a thyroid scanning agent. Ye have been
ctle to preduce a sulfur colloid of rhenium-10€ and consequently it could also
conceivably be used for liver, spleen, and bone rerrov scenning. 07 particuliar
interest is the fact that there appears tc be a difference in the excretory
vattern between perrhenate and vertechnetate. In rats, perrhenate Is excreted
almost exclusively in the urine whereas with pertechnetate the fecal and
urinery paths are approximetely equal. I7 the excretory pattern of rerrhenate
in humans is similar to that of rats, it is conceivable thet rheqlum—TQF cowdd
be used as a test for achlorhydria. Normelly verrhenate is cycled throush the
stomach in a menner similar 4o iodide and pertechnetats. OSince there is little
fecal holdup of +the isotope, achlorhydria mizht be expected to distinctly
increase the rate of perrhenate excretion. Initial studies in humens would be
for the purpyose of determining the excretory vath in humens,

2. Subjects

It is proposed initially to study the retention of rhenium-188 in the
pertechnetate form in two volunteer subjects from the Mediecal Divisicon Stalr,
The dose administered would be apnroy1matelv 5 microcuries and the route would
be by mouth. The inTormation so obtained could be used to make “urther dose
estimates preliminary to the study of rhenimm-138 in patients.

5. Rediation dose

Miss Patricia Dalton of the Radiation Safety O0ffice hes suprlied the ¢ollonin;
radiation dose figures Ior rhenium-188 based on animal data of rhenium-18¢
administered intravenously in the perrhenate form: whole-body 0.7 rads per
millicurie; thyroid 38 rads per millicurie; stomach 32 rads per millicurie.

For purpcses of comparison iodine-131 would give doses for whole-body, thproid,
and stomach of 3.9, 1400, and 712. It should be pointed out that Miss Dalton's
caleulations for rhenium-188 involve the assumotion of no exeretion, Doses for
vhenium-188 would be considerably less if excretion were taken into account.

NUNREEN
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L. Contemination

The rhenium-1G8 =zenerstor consists of tunzsten-132 bound to a HAG-I
zirconivm oxide supnort. The rhenium-138 is eluted with a mixture

i

[l

rarts methyrlethyl letone, and 5 parts O.01F hydroehloric acid. Dxeert Tor
initial milkinzs on the two . enerators that we have used, the contaminction
of the eluant with tuagsten- 1u8 has been insimnificant. At the rresent tire
the level is 4 x 10°%), This would constitute 4 nanccuries of tungsten-158
per millicurie of rhenium-18E, or for the dose tlenned For the two volunbeers,

aprroximately 20 plcocuries of tungsten-180. To date arproximatelr

I::j

milkinzs

have been pade withouv any evidence of increased contamination by the tunzsten

parent. The contarination level 1s quite low and it is necessar:
practically comvlete decay of rhenium-188
can be arrived at. However, it is possible in the Tuture use of th

oo

is

wait Tor
before a rrecise contamination wvalue

radicisctope to ecarry cut a preliminary separation test for gross contamination
hgg=?

the eluant with tunzsten-188, Since the half-liTe of rhenium-135 i
the milking could be carried out the day bvefore administration sc t
test could be made.

Rl |

m - =T
. Toxieitr,

n & pe
he material has alsc been tested for pyrozens vith a negative resu
r = =

e B el

-
=
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1+

i

7
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¢ apvarent toxic effects have been noticed in rats given I.YV. rhenium-1C8
rrhenate Torm durinz e period of un to 3 dzrs postadministration.

4s inciceted above we presently plan Lo make a nreliminery study in twe —clunteers
to assess the feasibility of further studies in humsns. This memorandwrn constitutes

& reguesh Pcr rermission to wele studies in two —rolunteers and is alsc
surrort for future reguests should these sesm desirable.

g

L
F
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FORM Pea

MEMDRANDUM v
10 Dr., R. M, Kniseley DATE July iﬁi;]?éé
ADMINISTRATICN CF REENIUN~188 TO VOLUNTECZRS
. JUBJECT.
COPIES TO Dr. Edwvards, Dr. Hayes, file

On the basis of animal data supplied by Dr. Hayes, 1 have
estimeted the absorbed dose from rhenium-188. These estimates are
referred to a 70-kilegram standard mar, and it was assumed there was
no excretion of the rhenium-188,

Critical Qrgan Absorbed Dose per Absorbed Dose from
- Mieroecurie Intaig 5 Microcuries
(rads/pCci} {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, 6€5-day half-life) at a level of about 0.0005 %.

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

Critical Organ  Abscrbed Dose from '°OW Gomtaminant in 5 uCi 'SCRe
(millirads)
Whole Body 0.0004
Thyroid 0.7
Stomach 0.06
Bone C.002

For refersnce, the Radiation Frotection Guides establighed by
the AEC reccommend the following limits:

Whole body
head and t;unk 3 rem/quarter 5 rem/year
Thyroid 10 rem/quarter 30 rem/year

Ditein Lathon

Patricia Dalton
Radiation 3afety Office

019493
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MEMDRANDUM

o Humen Use Committee pATE September 7, 1957

,uggecT. Cliniecal Trial of "3 as Hdney and Bone Scanning Agent

COPIES TO

1. Progosal:

Recent znimal studies have indicated thet 117In™ may be of use as
both a kidney and bone scanning agent. It is proposed that controlled
clinieczl trials be carried out to determine whether these observations
will hold true in man and to what extent this radioisotope mey he of
use in such scanning procedures,

2, Radioisotope:

Indium-113m has 2 half 1life of 1.7 hours, Tt deceys by isomeric
trensition to stable 113In emitting a 390 kev zemmm ray; a 35% conversion
cceurs, Indium-113m can be obtained carrier free from parent s n
(T1/2 = 118 days) using a hydrous zirconium oxide generator system.

The' short helf life (low radiation dose) the reasonably low gamma
energy (compatible with 1211 collimztors), and the long half life and
modest cost of the parent mrke T13In® an attractive radioisctepe from
a diagnostic standpoint.

-

3¢ Chemical Form:

Indivm-113m citrate-saline solution containing stable gallium
citrate administered a2t a level of 0.5mg Ga/Xg of body weight., The
molar citrate 4o gallium ratio will be held at 3:1,

4, Route of Administretion:

Intravenous

5. Troposed Dosage:

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

5. IZxperimental Protocol:

8, Number and selection of patients: To we determined by the
clinical staff,

b. Duration of studies: Due to the short half life of 113TnR
(1.7 br.), scarming 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.

F01999y
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Memc to: Human Use Committee Page 2 September 7, 1957

¢, Types and Prequency of assay: Urine, blood (at half hour
intervals during first hour and at one to two hour intervals thereafter
through the sixth hour where possidle), and other tests deemed desirable
by the cliniecal staff,

T. ALnimel Studies:

For convenience, hisgh specific activity TThTn hes been used as
e tracer Tor |17In® in most of the animal studies to dzte. However,
T147n™ and 11310® have civen comparable results as showvn columns 1 and 6
end L& and 5 of Table 2.

Yhen 11&Inm at & pseudoczrrier-free level is zdministered in the
citrete Torm, the distribution is diffuse as shovn by the data in columm 1
of Tzble 1. This type distribution is similar to that obtained with
>0Ga and T2Ga. It is apperently due to binding of indium by blood pro-
teins (work by Dr. R. E. Hartmzn, Summer 1957). Stable gellium appears
to cozpete Tor these binding sites. The Gata in Teble 1 (columns 1-7)
shewrs that as the amount of stable gallium (citrete form) administered
with the 11&Inm was increased, the blood level of 11&Inm repidly decrecsed,
On the other hand, the concentration of T in the kidney and bone
increased markedly so that ot & level of 5 millizrems zallium per kilo-
gram the retio of kidney to blood was 4O and that of the Temur to blocd
14, This distribution vattern persisted throush 21 hours (colum & of
Teble 1). Figure 1 shows a »lot o the three-hour data from Teble 1
for the bloed, kidney, and average bone. As 1ittle as O.? Eilligram
gallium per ilogram gives con opparent maxirmm uptake of 419™ in the
Iddney of the ret.

In colums 1 and 2 of Tedle 2 are shown the results of a double
isotope study using 1 17In™ ond 72Ga. The resulis were similer except
~or the levels in the kidnery and blood, Indiuvm-11L4p appears to deposit
in the kidney and zemain. Column 3 of Table 2 shows the results of a
previocus study of 2“Ga with the same level of stable zallium, Here agzain,
the amount of the gzallium radioisotope present in the kidney at three
hours is much less than that for !'*In™, The results in columms 1 and 2
of Tzble 3 indicate the repidity with which 115In™ deposits in the kidney
and bone.

Colums L4 and S in Table 3 show the results of studies at the 0.5
milligrem gellium level vhen the citrate present was varied., An approx-
imate seven fold inerecse in tThe cltrate/zallium ratio appears to partielly
enhence vone depositicn, but there is no decrease in blood level,

Figure 2 shows a scan and =n Anger camers plecture of two rabbits given
0.5 milligrem gellium per lilosram with '!2In® (top) « P11 p™ (votton) .
The distribution for the !1JInT rabbit is shown in column 3 of Teble 3.

¥

107949q:
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Mermo to: Human Use Cormittee Page 3 September 7, 1957

The femur/blood ratio for this animal wes 12, decidedly better than
that achieved with the rat a2t the 0.5 milligram_gallium level, Should
the bone prove to have a promising uptake of ''“Tn in the humen, the
results in coluren 5 of Teble 3 indicate that possible consideration
might be given to solublizing agents other than citrate, The use of
niﬁ;ilotriacetic acid (NPA) zppeers to decrease the denosition of

n® in the kidney while increasing that in the bone, The femur/
blocod ratio is also higher,

8. Radiation Dose:

Bzsed on an extrepolstion from ret distribu?ion data, the
Rediation Safety Office hes celeulated that the ' 2In® dose to the
huren kidney will be 0,31 rads per millicurie administered and that to
the bone 0,057 rads per millicurie, Irmediate deposition and com$lete
decay in situ was assumed. The vhole body dose in the human for 15Inm,
assuming uniform distribubion and no exeretion, is estimated to be 0,022
rods per millicurie administered, A copy of these caleulations is
aveileble in the Radistion Salety Office,

¢, Related znd Fertinent Humen Date:

Indium-113m has been used for liver, spleen, bone marrcw, lung,
and brain scenning in humens (Mucleonics, October 1955, November 1955,
February 1957; various revorts at the June 1907 meetinz of Society of
HMuclecy Medicine, and sbstrects in Volume &, Hurber 4 of Journal of
Muclear Medicines.

10. Chemical, Redistion, and Infectious Hazards:

Gellium-58 citreate has been under evaluation as a bone scanning
agent in the Medical Division's elinicsl progrsm using levels of stable
gellivm up to 4 milligrams per kilogram of body weight., The present
proposal would involve the use of approximetely one-tenth {0,5 milligram
per Xe) this amount of gelliium.

Associated with the !17In™ will be a srell amount of zirconium
(30 microgrems or less?T_ T%is contaminant is considered to be innocuous
by other users of the ''“In"” ceneretor systern.

The '1J1nm used, being cerrier free, will be present et such =

lov level on a weight basis {10~11 grams per millicurie) s to be
completely neglizible,

1671999
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Memo to: Human Use Commtitiee Page Ut Septenmber 7, 1957

The radiation dose Cor the levels proposed (see 8 above) is
conSﬂdered to be sufficiently low by present standards, Contaminetion

)In with parent 11330 has repeatedly been found to be less than
O oo%g over & period of one yecr., With this le"eT of contamination,
the 23n content in the doge per millicurie of 51 gdministered
would be less than 0,02 wicrocuries {assuming = 1.7 hr. delay after
millking), The Handbook 59 permissible body burden for |15Sn is 50
mierocuries,

The generator syster will be culiured twice weekly to detect the
rresence of nmicroorganisms, Sterilizetion will pe b" micropore Tiltration
(0.22 micron). A1l the agents used except those obtained from rharma-
ceuticzal houses will be checked Tor pyrogens. Mock dose preparations
will be checked st intervels for the presence of ryromens and a portion
o each dose rrepared for adnministrefion will e held back for testing

in the event of reaction. )
— J Y/
p 7 ranl

R. L, Hzres

1019997
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TLBLE 1

1 2 3 Iy 5 & 7
T 1Mhy m 1h m My m 1t m Mb m 1b1ym 11y m
O A I e e
5-25-67 3 hr 3 hr 3 hr 3 hr 3 hr 3 hr 21 hr
5-23-07 5-24-67 5-22-57 5-17-67 5-10-67 5-11-67 5-19-67
8-22-67 8257
4 0.57 0.53 0,28 0.25 0.25 0.27 0.20 .37
ipleen 0.56 0.39 0,18 0.15 0.07 0,05 0.06 0,18
Cddney 2.08 (0,10) 2,22 (0.19) 14,79 (0.80)  5.08 (0.76) 5.87 (0.43) 5.76 (0.23)  4.85 (0.48) 5.28 (0.39)
A3 0,95 0.74 0.4 0,37 0,19 0,16 0.15 0.19
fuscle 0.15 0,18 0,11 0.t 0.04 0,03 0.03% 0.03
b 0.5% (0,07) 0,50 {0.05) 1,41 (0,285) 1.70 (0.14) 2,18 (0.13) 3.11 (0.20) 2.64 (0.12) 2,30 (0,12)
remur 0.4k (0,03) 0,4l (0,03) 0,92 (0.11) 1.29 (0,07) 1.4% (0.05) 1,9 (0,12) 1.88 {0.08) 1,51 {0,09)
‘alvaria 0.27 (0.01) 0.29 (0,02) 0,65 (0,09) 0,87 (0.04) 0,95 (0.0%) 1.31 (0.09) 1.33 (6.07) 1.07 (0.08)
fa: v 1.04 0,58 0,31 0.21 0,15 0,10 0,10 0,23
3locd 1.85 (0,14) 1.46 (0,09) 0,67 (0.10) 0,50 mo.omv 0.26 (0,08) 0.t% (0,02) 0.15 {0,02) 0,13 (0.04)
‘atal Blood 33 26% 124 8.84% k. 5% 2.5% 2.8% 2,2
inimals 5 5 5 10 5 5 8 5
/Bl 1.1 1.5 7.2 12 03 4o 30 11
‘e /BL 1.2 0.3 1.4 2.6 5.5 1% 12 8.2
_um\z 2.8 2.4 8.4 12 36 63 63 50
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TABLE 2

1 2 3 IR 5 5
%.%mmnm:a %mwa%m\xm mwmma%s\xm dm_ﬂ,ss o e 5.0t/ g
3:1 citrate 3:1 citrate 3:1 citrate 3 hr 3 hr %:1 citrate
3 hr 3 hr 3 hr 5-25-67 5-26-57 3 hr
5-10-67 5-10-67 5-15-67 6-1-57
5-27-67
Liver 0.27 0.04 0,07 0.67 0.50 0.23
3pleen 0,05 0,02 0,05 0458 0.45 0,05
Kidney 5.78 (0.23) 0,25 (0,04) 0,29 2,08 (0.10) 2.50 (0,h4) 5.43 (0.50)
Lung 0.16 0.0k 0,08 0.96 0,67 0.17
Musele 0.03 0,01 0.02 0,16 0.156 0,03
Rib 3.11 (0,20) 3.12 {0.25) L,0k 0,54 (0,07) 0,59 (0.13) 2.23 (0.21)
Femur 1,90 (0.12) 1,92 (0,14) 2,55 0.4k (0.03) 0.43 (0.,07) 1,40 {0,05)
Calvaria 1.31 (0,09)  1.47 (0.13)  1.k2 0,27 (0.01) 0.25 (0.03)  1.01 {0.05)
Marrow 0,10 0,06 1,06 0,77 0.10
Blood 0,14 (0,02) 0,05 (0,01) 0.16 1.86 {0,14) 1.4 (0,07) 0.15 (0.06)
Total Blood 2.5 0.9 2,8 33 25 2,6
Animals 5 5 10 p) 5 5
K/BL 40 5 1.8 1.1 1.8 bl 0
Fe/Bl 14 23 16 0,2 0.3 9.6
Fe/M 63 190 130 2.8 2.7 W7
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TABLE 3

1 2 3 b 5 %)
11hym 113gqm 1131m 11hpm 11hs m 14y m
G AR ST pmis Sl orlme
3 hr 1 hr 3 hr 3 hr 3 hr 3 hr
5-10-67 10-3-66 -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, he 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 0,003 0,08 0,11 0.07k
Rib 3.11 (0,20) 0.2k 2,92 (0,37) 1.70 (0.14) 2,899 (0.251)
Femur 1.90 {0,12) 1.14 0.17 1.51 (0.15) 1.29 {0,07) 1.997 (0.1756)
Calvaria 1.31 (0.09) 0,21 1.08 (0.10) 0.87 (0.,00)  1.351 (0.123)
HMarcow 0.10 0,22 0.07 0.22 0,21 0.173
Blood 0.14 (0,02) 0,34 0,01 0.4 (0.09) 0.50 (0,08) 0.334 (0,0Lkk)
Total Blood 2.5 5.9 1.5 7.7 8.8 5.85
Animals 5 2 1 5 10 5
K/Blood ho 13 140 12 12 5.9
Femur Blood 1k 3.0 12 3L 2.6 6.0
(080000



ool

Percent Administered Dose per Gm

N

Q
17

2

_KIDNEY

- Effect wa MD@ ad Ga Cilraic

3 post-Ll\¢)

Distribution of "C.E" n™ Citrate in the Ral

A BONE

VX SSrhtu -
.mlu/ - m:rmurﬂ@@@ .

0 a6 . 10

08600 N

- Ma Ca/t o Radvy \Wi (Ga/

Citrate, 1:3)



' A bR L. el CEL | (R

o " L.

1060007



SO

¥

i3

Minutes

Human Use Commitiee

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 T
L
yo_Bumen Use Committee paTe Sertember 1%, 1957

(f
;aJEeT_(linical Trial of °8Ga Labeled Hvdrous Ferric Qxide Colleid for Bene Marrow Scanning

COPIES TO

i1, 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 iotal
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. Redioisotope:

Gallium-58 has & hal® live of 1,1 hours. It decays meinly by
positron emission and can be scanned either through positron coincidence
Ltechnigues or with the Medical Division Whele-Body Scanner using the
0,51 annihilation ewission., Purchase of a positron attachment for the
Huclear Chicago Anger Camerz hos been under consideration. Gallium-58
is availsble from its lonz lived parent, “SGe (Ty/o = 280_4), using an
aluminum oxide generztor system., The short hall life of 2Vga plus the
possibility of positron coincidence detection makes the isotope attracti-re
as o scenning agent. Although hydrous ferric oxide colleid 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 colleid produced by heat hydrolysis
rields vreparations having o uniform particle size; wniformity of particle
size is a highly desirsble characteristic in colloid preparations.

3, Chemlcal Form:

a, 0allium-58 labeled hydrous ferric oxide colloid having =
particle diameter of approzimately 9 mu 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-uvyrogenic, obtained from Phermachem Corporation,
Bethlehem, Pennsylvania or (2) prepared, commercial clinical grade
dertran such as Abbott Dextran 5% DS-%. The dose of dextran stabllizer
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voed 28 a trecer for °“Ga. IZoth T20n and YGc have
briions under simtlar conditions.
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vould not exceed 50 mg/¥s body weight (approximetelyr 50 ml 5% clinical
dewtren Tor a TO Lkn subject). The vreparation would be adjusted to
vH 5-7 and made isotonic with sodiumw acetete {0.15 M; approximately

10 mg sodium acetate per kz).

b. BSame a5 (&) excent verticle size would be -4 millimicron
in diaweter. This varticular rreparetion will not be administered

until toxicity studies have been carried out and the committee has
revieved the resulis,
L. Route of Administration:

Slow intravenous administration. (Volume cprrorimetely 50 ml For
7O k3 subject.}

5. Proposed Dosage:

o o four millicuries 2SGa. See (3) for chemical dosage.
3. Emerimental Frotocol:

z, Hurber znd Selection of Petlents:

To be determined by the clinical sta??. GChould include some
supjectss suffering from liver disease.

b. Duration of Studies:

The time period Tor the totzl investigation i1l te determined

b the clinical staff. Due %o the short half liTe of ““Ga, scanning
W » s ]

should e cerried out {rom one to “wo hours after administration.
¢, Tvres znd Treguency ol Assay:

Urine durinz first %wo hours zfter =dministration. Blood atu
frecguent intervzls durinz the Jirst one or two hours zlter administration,
2reguency 0 be determined by level of ferrie oxide dose,

d. Specizl Procedures:
Linesr scans to esiimete the approxinete liver-spleen upuake.

7. Animel Studies:

Tor convenience, Riizh specific activiyy T2a (T, 42 = 14 h) has been
‘en similar distril-
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"hen dilute ferric chloride sclutions cre heated to 1009, z colloid
of Terric hydroxide is produced by hydrolisis of the salt. The perticle
size of the colleid formed is wather uniform end 1oy be raried {14 mpto
2 my) by a2lterations in the 2eating rate and to a lesser extent by
veriations in the concentration of ferric chloride, When the colloid

formed in the presence of zallium, the zallium becomes Tirmly bound
the colloid particles. It remains Sirmly attached to the colleid
vive as well, Considerable animel work has been carried out using
zallivm labeled colloid preperstion heving = dicmeter of approximatelyr
=M Recently e preparation in the 3-L LM renge hes been under studyr.
n preparations give good blood disesppearance curves 28 shown in Fig. |1
Tiz, 2., A portion of the deta cobteined with the O mM opreparation

is shown in Fig. 3. TFour or more anipels were used in each study.
E:cert vhere indicated (& mg/Fe) sacrafice time vas cne hovr, The total
activity in the blood ot time of sacrilice was 1% cr less in each of

the studies. Fem@ral bone morrow concentretions reralleled the estimated
bone merrov content {Fi~, T). These results vould crpear to indicete
thet in the rebbit the deposition in the bone rerrow Ay be markedly
ennanced by the production of ¢ "blockade". This suggests that the
decrezse in the blood disavpesrance rate (Fiz. 1) cormensates in part
Tor the greater blood Zlow %throush the liver-spleen compartment compared
to thot throush the bone wmerrow compertment, It is anticipated that
similer results micht be obtoined in man, elthouvgh not necessarily of
the same magnitude. A collold heving a smaller particle size then the

9 rp rreparation used in +the rahbit study shovm in Pig., 3 would be nec-
esery 0 atiain the same mumber of particles per lilozram of body weight
in man. A 3-4 mp vreperotion (svecified in 3.b.) is now under study.
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&, Tadiztion Dose:

, The Rediation Safety 077ice has estimatked thet the Baz aose to the
\Lw‘;ggvt}¢WM)bone rmarrow would be 1.0 reds rer millicurid)assuming a 50% deposition
) < in the bone marrov corparcment (normal colloid deposition is of the
7 orGer of 10% or less). The dose to the livey assuming a normal 907
denosition of the administered dose would be 1.0 rods per millicurie
and the vhole body dope for witorm distribution 0,057 rads per millicurie,
e Com be- wol £ j'r‘t-ub' STty

d, TRelated andé Pertineant TTumen Data:

Terious colloidel iron rrdroxide preparations zre available “or
feeptment of ivon de”iciercr . Imferon (Lekeside Leboratories) is a
colloidael ferric hydronide-deriran preparebion. The proposed preraration
(%.%2.) shovld ve ~err sirmilar to Imferon in noovre, It will e cdmin-
igte~ed in a Tuch more &iluie Torm {50 millisrom mer nl Zor ImTeron;

0.5 n per ml for 7.4). Tae stabilizer is derrtren end the colloid charse
is wositive £s5 with Imleron, This vositive chorge tlus z close to
olysiolozie pH is revorted to enhence the stodility of ferric hydroxide
colloids in vivo (L. Golber~ in Iron in Clinicel lMedicine, ed. Wallersiein
end liettier, 1958),

1080C0%
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13, Chemical, Radieiion zond InTecticus Hazards:

The level of iron rrovosed (0.5 mU/ku) would not appear to present
any hezard, uxperlmenﬁs cn =ohbits and dogs showed no gross or histologic
abnormalities when the ferric ordide prevaration {3.4.) was given &t a
level of up to 10 mg/ks (see Research Report ORA U 01, p. 7). Studies
throvsh 35 days in both »ebbits and dogs with an ~“Fe labeled 3.A.
reparatioh showed that the iron was incorporzted into red cells at 2
rote ocomroaching that of iron-59 ferrouws citrate {see Fig. L).

The sodiwm acetate erplorved (10 mz/kz) is of low toxicity, There
ere no apperent reactions writh 3.A. prevarations vhen cdminisiered
et o level “en times that mronosed; also no significant terperature
eleration toock place. The orel dose PYor slkeline diuresis is 1.5
~roms (5-10 gms. per dar),

The dextran used =2z indie
crade Tor inkravenous use and
aéninistered,

vted in 3.A., rill be of a vharmeceutical
4 2 level well below that normally

The radistion dose “or the levels troposed (see C zbore) is
congjdered to be sufficientl; low by present stendards, Contemination
ol S-Ga with parent DU“e nes repeatedly been found to be less than
0.001%; over & period of wo jrears. With this lerel of contamination,
Lhe ““Ce content in the dose per rillicurie of ““Ga administered would
e less than 0.02 microcuries (assuming a 1.1 br. deley after milking).
Germanium is repidly excreted Zrom the body.

The renerator system will be cultured twice weellly to detect the
nresence of microeorganisms. Sterilizetion vill e by nmicrovore filtrztion
2,22 micron). Al the asents used except these cbicined from rharw
ceuticel houses will be checlied Zor vyrogens, lock dose preparations
vill be checked at 1“t mols for the presence of 7rofens and a portion
or escch dose Trepared For adminisitration will be held beck for testing
in the event o reaction.
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Distribution of Ferric Oxide Colloid in the Rabbit
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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 scamning.,

The concensus of the committee was to approve pilot studies using
approximately 30 patients, I 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 5{, 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 planmned study of sodium-22 retention in normal humans

1, Purpose of experiment,

The development of & new theory {turnover compartmentalization) provides
tocls 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 sodlum metabolism in normel bumans, involving both
short-term (deys after tracer injection) and long-term (weeks or months after
tracer injection) kinetics. The result of experiment will be estimetes of
different exchangesble masses, and their turnovers, into which the total

socdium pool mey be divided,

2, Experimental procedure,

The experiment starts with intravenous injection of a carefully determined
agount 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 cobservation is planned %o
exceed 100 days. Similtaneously 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 physiclogic state: in two
subjects the tracer is injected intravenously, and the other two receive the

tracer by mouth.

10800153
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3, Estimate of total-body burden,
The physical half-life of ““Na is 950 d, and the biologic half-life 11 d,
The experiment seems o require that 10-20 uC; is given to each participating
person, According to calculations mede by Miss Pat Dalton, the totald body

burden would be 0,372 rads if 20 uCy of tracer is given,

L, Maximm permissible dose recormended.
According to ICRU Committee II (1959) page 41, the maximmm persmissible

eonstent total burden for 22Na is 10 uCy.

5. Test perscns.

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 U4 different perscns, of
the same sex and pairwise in similar physioclogic state (like age and body

constitution,)

(ﬁl-[iﬂ Cwilbxﬁﬂdgh

Per-Erik E, Bergner, M.D.

FOE0g 1y
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Jiommbers of the Luman Uae Cammities march 14, 1967
Mapaad Sfudy of Sodium=-22 Zetention In Normal jinmnans

Sila, L. Gorgner

‘Taere will be a meeting of the Human LJe Comunittoe Frivay, wavch 17, at Z:00 j.m,
in ir, raoideley's offica.

Consatdersion of propogal o use sodiam=-22 ia bur.an voluntaers,

Palph .. -nideley

1o

Lr, sawards
Lr. Lusbbaugh
ir, Aniseiay
lr, Cloutier
ir, Hayos

i, Harmon

L0300 15
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sinutes
Human Use Comindttes

giarch 17, 1387

Present: . C. Lushbaugh, R, L. Hayes, C, L, suwarda, R. J. Cloutier, and
R. M. Kniselsy

Ly, Bergner's proposal of March 14, 1967, was counsidered. The iollowing
conaenbus was obtained: the experiment 28 proposed was ressonable, and the
comamitiee approved the protocol. The committoe assmimes that the source of
sodium-22, if from a commercial radiopharaceutical company, would include
2 warranty a8 to sterility and pyrogenicity. I not, the dedical Division persomnel
should carry gut aterility and pyrogemicity siudies, Secondly, if there was any
Iiterature to suggest thet sodium retention could materially alter the calculated
total-hody irradistion axposure to matarially increase the exposure, then this
should be included in the propoaal,

The uestion of recruitment of voluntear subjects was raised, Roger Cloutier
will check with idel Xoons as a flrst step in establishing a current policy that will
not be in conflict with ORO of the AZC, which apparently has some concern about
the use of aormal volunteer subjects who are contractor emnployees. It was pointed
aut by Mr, Clouiier that the ASC already has set some precedents that permit
exployess 1o participate in radioisotope studles, {a.g. aho Falls study). A palicy
statoment and detinition of volunteer subjects and recruitment procedures need o be
davelopad {or the Mecical {ivislon,

106031
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FORM P-BA

MEMORANDLUM
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MEMORANDUM

QRAU Human Use Committee paTe. February 13, 1968

_smeECT STUDY OF GRANULOCYTE KINETICS IN MYELOPROLIFERATIVE DISEASES

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

fila -

l.

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 myelogenous
levkemia can produce a remission akin to that seen after totale-body irradiation.
Mechanisms by which these changes occur are unknown.

Altered production by measuring the granulocyte turne-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 totala
body irradiation used as treatment for patients with myeloproliferative disorders.

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

Radioisotope:

32P-DFP (diisopropyl fluorophosphate) will be used to label the gramulocytes
according to the procedure described by Athens and co-workers (Blood 14:303,
1959). Both in vitro and in vivo labeling of granulocytes will be performed.
With the in vitro method, 30-40 microcuries of 32P and 120-150 micrograms of
DFY are added to a transfusion pack containing 300-400 ml of blood which is
then given intravenously to the patient. In vive labeling of gramulocytes is
accomplished by the intravenous injecticn 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, I, 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,

1080018
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5. Radiation Dose:

Radiation dosage after the im vitro type of study in normal subjects has been
reported by Maver 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 5 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 radiocactivity 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 5.04 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 site of injection lasted as long as 30 minutes., A
total dose of & mg givenito 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 reactions to these compounds have been
reported.

7. Appended reference list.
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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 nmormal 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 bicod 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 I

The Total Blood Granulocyte Poot {TBGP), Girculating Sranulceyte Pool (CGP),
Maryinal Granulocyte Pool (MGP), Half-Time Disappearance (T 12} and
Granulocyte Turnover Rate (6TR) in Normal Male Subjects (9)

DETERMINATION MEAN RANGE
TBGP x 107 cells/kg 65 33117
GGP x 107 cells/kg 32 1554
MGP x 107 cells/kg 3 9-79
T % (hours) 6.6 49
GTR x 107 cells/kg/day 180 86-341

R

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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{18) Pollycove, M., Dal Santo, G. and Lawrence, J. H. Simultaneous measuremeat of
erythrocyte, leukocyte and platelet survival in normal subjects with diisopropylfiuoro.
phosphatc?? (DFPI2), Chin. Res. Proc., 6, 4% (1938).

(19) Eemisse, J. G. and van Rood, J. J. Erythrocyte survival time determinations with
the aid of DFP32, Biit. J. Haemat., 7, 382 (1961).

LABELED DFP

Diisopropylfivorophosphate (DFP) is a potent and irreversible inhibitor of
cholinesterase, many other esterases and certain proteolytic enzymes possessing
esteroiytic activity. Labeled DFP is available from NENC labeled with phos-
phorus-32 or tribum. For autoradiography or studies which must be conducted
over faicly 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 diisopropyi-
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 Erzg!ana‘ Nuclear chemicals are sold for imvestigational
use only. Verification of their suitability for wse in bumans is the sole responsi-
bility of the researcher. ' :
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Mesubers Human Use Commiites February 14, 1968
Meoting of Committes t0 Discuss " of ' Myeloproliferative
Study of Cramalogyte Xinaties in
File, De, Aodrews

There will be & mesting of the Bummn Use Commities in Dr, Kaiseley's office at 4:00 p.m.
on Thuredey, Yebhruary 32, to discuss the sitached propesal, X there is sy conflict in
your scheduls, please call,

Membars:

€. Lo Kdwards
c.c'

R, M,

R. L. Hayes
Boger Clontier
4. K. Harmon

g
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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. Lushbangh, R, L, Hayes,
Jd. H. Harmon, and Helen Vodopick

The commiftee 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 to be
from Nuclear-Chicago supplied in multidose vials, precautions are adegquate
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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FORM P-&A

MEMORANDUM

0 ORAU Hyman Use Committee pDATE__Lebruary 23, 1968

uBseeT__ STUDY OF GRANULOCYTE IN MYELOPROLIFERATIVE DISEASES (Feb. 13, 1968)

capies To_ DX+ Andrews, Dr. Kniseley, Dr, Edwards, Dr. Lushbaugh, Dr, Hayes, Mr. Harmonm, File,

i —

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 vive study will be somewhat higher. If it is assumed
that all the energy is deposited in the blood, the dose for various bioclogical
half times will be:

Egigl Total Dose/400 microcuries
o0 60 rads
& 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.
CW

ation Safety Officer

RJC: ib
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Human Use Committee DATE March 13, 1968

Clinical Trial of 67Ga as a Bone Scanning Agent.

COPIES TD

Human Use Committee, Dr. Andrews, Mr. Harmon, File

1. Proposal:

Animal studies indicate that G?Ga may have considerable advantage
over other radionuclides presently in use for bene scanning in humans.
Its half-life (78 hr), and favorable decay characteristics (electron
capture, moderate ener%? gamma rays) should permit camera imaging with
millicurie amounts of ©/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 68zn (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 68ca (4 mg Ga/kg body weight). The molar citrate
to gallium ratioc will be held betweem 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 beth carrier and
carrier-free levels of gallium, 1In addition, tracer doses will be
administered to selected patients undergoing liver biopsy as they become
available during the period of study.

29
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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) Bloed (2 wml) 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
davys.

{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.

(53) 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 bome 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 c¢linical 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 gallium in bone is preferential. At the carrier-
free level, however, the ratic of gallium concentration in bone to that in
the liver is only 4:1. See Figure 2. When carrier gallium is administered
at the meodest 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 alsc improved
(bone/bloed 50:1, bone/muscle > 100:1)., The tissue distribution shown in
Fig. 2 persists throughout 3 days. Table 1 shows the gallium distributien
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 98Ca 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-bedy dose in humans for
Ga assuming uniform distribution and no excretion is estimated to be
0.336 rads/me 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 68Ca 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 98Ga deposition (scan) was similar to that of Sr.

10, Chemical Radiation and Infectious Bazards:

Galljium-68 citrate has been under evaluation as a bone scanning agent
in the Medical Division clinjcal preogram using levels of stable gallium up
to 4 mg/kg of body weight. The present proposal would invelve 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
pyrogens. A portion of each dose prepared for administration will be held
back for testing in the event of reactionm.

RlH:fed
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Calculated March 13, 1968

COMPARISON OT WADTATION DOSE FROM DOME SCANMIMG RADIOISOTOPES

Fotal Pasn pew Millicuzie Administered In Rads

Padinisotora Thale Rody™ Nonatt
(fing 0.0529 0,418
6?“3 0.3356 2.08
8or 13.2 52,7

Acarmicg vratlesn distmibutdon and no exeretion

“r Agarminn 10CT veialle and no cxeretinn

1880230
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Minutes

Human Use Commitiee

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. /
/ -
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FORM P-4

MEMORANDUM

g DeB..1. Haves pate___Japuary 8, 1970

UBJECT. RADIATION nosk From Mliy anp 114, ,0m

COPIEE TO File

As you requested, we have calculated the radiation dose to a patient Tfter
administration of 11lIn and the radiation dose from its contaminant, layy
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.

111y, 1141,m
(rads/microcurie adm.) (rads/microcurie adm.)

Vhole body - uniform distribution
- no excretion 0.00048 0.042

Bone ~ uniform distribution in
bone - no excretion 0.0023 0.41

1f you have questions about these estimates, please contact me.

,;*{q%%utzé; ez

1080032
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rFoxms P-4
MEMDRANDUM
o lsotope Committee pavg_ January 8, 1970
cuBuecy CLINICAL TRIAL OF 1111, AS A TUMOR-SCANNING AGENT
COPIEE TOD

(1) Proposal:

Hunter and deRKock (J Nucl Med 10: 364, 196%9) have reported good localizatiom of
1117p 4n animal tumors. To test the significance of their finding it is proposed that
a comparison of the distribution of 1117y with that of ®7Ga be made in patients with
diagnosed tumors, i.e., patients be given closely spaced doses of 1119 and *’Ga
(adjusted to produce similar photon outputs) and scanned under similar conditioms.

The use of ®’Ga in patients has had previous approval.

{(2) Radioisotope:

Indium-111 has a half-life of 2.8 days. It decays by electron capture with the
emission of twe 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

Nivision free of cadmium in the carrier-free form.

(3) Chemical Form:
The isotope will be received in the chloride form in dilute HC1l. 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 stcol specimens through 7 days.

10800353



ey o MULT T VI I TR L . ) P R P

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

using the present ®7Ga protocol. Area scans when advisable.

(7) Animal Studies:

Studies in rats have indicated that indium (high specific activity 21%M10Y has a
distribution similar to that of carrier-free °’Ga, but with slower blood clearance and
higher liver and spleen deposition. Hunter and deKock have reported localization of

1174 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 '''In dose to the whole body,
assuming uniform distribution and no excretion, will be 0.48 rads per mCi administered.
The dose to the bene, assuming 100% 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 variocus 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 alse be made,

114010 will be present in the preparation due to the

d 111

A trace amount of 49-day

11k

presence of a small amount of Cd in the separate Cd target material. This is

11
lily

estimated by Cak Ridge National Laboratory to be approximately 0.02% of the n

level (0.2 uCi/mCi '''In) at one half-life after termination of the target bombardment.

11y

The radiation dose from In per uCi 1s estimated by the Radiation Safety Office to be

0.042 rads to the whole body and 0.4l 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 !!?

* bombardment. The dose to the bome will be 0,082, 0.157, and 0.305 rads/mCi '''In

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

R ER:
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The total dose due to both '!''In and llﬂmIn, with the assumptions

at the same interwvals.
bone, 2.4, 2.5, and 2.6 rads/mCi '!'In, and whole body,

sade in item 8, will then be:
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,

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.
Ten percent of the preparation will be held

Final sterilization

will be made through Milipore filtration.

back for testing should the patient show any reaction.

RLE/ns
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FORM E-4A

MEMORANDUM

v Human Use Committee 23 August 1968
DATE

_gu&chCLINICAL TRIAL OF 72GA AS A THERAPEUTIC AGENT IN THE TREATMENT OF

oELEUTED SUFT=-TISSULE NEUPLADMS .

comes o PT. Andrews, My. 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 lymphona,
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 %7Ga 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.

860035



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-lives (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 ®7Ga (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 experimentationm is continuing. The
distribution of carrier-free gallium in normal animals was covered
in memorandum dated March 13, 1968, Subject: Clinical Trial of
67G6a 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

P0E0G 3T



estimated from previous studies with 67Ga. At the same time a

predicted dose to various organs can also be estimated and used

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

8. 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

T Dr., BE. L, Haves bAaTE _August 23, 1%68 .

cucyzcr. FADTATION DOSE FROM ADMINISTELED 72GaA

copten ta LPr. Edverds, file

The radiaticn dose a patient might receive from administered 7253 is given in
the following table.

Badiation Dose (in

Reference Qrpan Assumntions rads/millicurie administered)
Ubele Tody 100% unilormly distributed 0,68
in the body
ilo excretion
Vhele Body 65% of 726a in S0% of lungs 0.9 =
35% uniformly distributed in
the body
Mo euncretion
o b ?2 3 [ ¥al)
Luna Temor 65% of '<Ga in 50% of lunps L

o

:The absorbed fraction of the parmas emitted by the 657 in the lungs is greater
then the abserbed fraction of the parmas emitted by uniformly distributed
mnterialy therefore, this radiation dese is applicable only under these
spacific conditions. This number should not be used in any work for publica-~
Zen until the context has been checked for acecuracy. Please note that this

! iffers frem the 1.22 rads/nillicurie reported in my memo of August 19
esult of an overestimation of the beta centribution to the whole body

n those calculations.
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FORM F-4
MEMORANDUM
1. RAU Human Use Committee oarg  March 25, 1968
Ta— STUDY OF PLATELET LIFE SPAN IN HUMANS,
COFES TT'Drs. 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. Radicisotope:

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 vitre using 250 microcuries of 51Cr-NaoCrQ4 to label platelets
cbtained 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 ceat of 31Cr incorporation of platelets is directly
proportional to the platelet concentration, About 5-10% (25 microcuries) of the
initial 51Cr 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. O©One blood sample will be drawn
dally, 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

toGoouo



body burden (continuous dose) is stated to be 300 microcuries - (Report of
Committee 2 on Permissible Dose for Internal Radiation (1959) - Health Physics
VIII: 44, June, 15960.)

6. Drug Toxicity:
The 91Cr sodium chromate is available commercially. This compound, which hss

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

Helen Vodopick,/M.D.

/weh
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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, I.. 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 accepiable 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,

FO86042Z



FORM P-B

MEMORANDUM

File - Human Use Commitiee March 26, 1968
4 DATE

SUBJECT

wt

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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FORM P-4A

SO 1 . b e e APUTE S

MEMDORANDUM
Members of the Human Use Committee DATE 3 February 1869
AMMENDMENT TO AUTHORIZATION FOR "CLINICAL TRIALS OF ®7GA AS A BONE
suRJECT SCANNING AGENT' (35 MARCH 1968)
Dr. Kniseley, Mr. Cloutier, Dr. Edwards, Dr. Lushbaugh, Mr. Harmon
COPIES TO

Dr Apndrevws, Eiles

10800

Gy

—— ——

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.

N/ 24 Yoy

R. L. Hayes
RLH/v

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

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 galtium-
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,

RUER RN



Minutes

Human Use Commitiee

January 9, 1970

Subject:  Clinical Trial of 111

In as a 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.

1080044
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"As you requested, we have calculated the radtarion dose that a ?atient Uould
receive from the subcutaneous injection of 0.5 millicuries’ of 67Ga, We have ..
_assumed that the 67Ga was imitially contained in l-ml of fluid, - Since the volume

-+ injected is so small, most of the dose is due to interumal conversion electrons,

7 & ‘Auger electrons, and X rays. We did not calculate the gamma dose from the injec;ed
" i material or from material at arother site since this would contribute less than .

. 5% to the total dose. The doses listed are for subcutaneous tissue in immediate .
.-, - contact with the flutd containing the 7Ga. -The dose would decrease rapidly asuj
B H"the distance increased. L . S I ‘ o
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FORM M-d A

MEMORANDUM

™ Human Use Commi‘ttee DATE 25 "'!a'y 1970

" gusdecT__Clinical Trial of 57Ga Injected subcutaneocusly

CORIES TO Dr. Andrews, Mr. Harmon, Files

1. 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 dralnlng the 1nject10n 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, inereasing the likelihood for tumor visualization in the
lymph nodes. '

2. Radioisotope:

Gallium-867 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) HC1l solution of carrier-free 67Ga free of zinc and spectro-
metrically pure except for small amounts of gallium-66.

3. Chemical Form: ﬂkhlz,

Gallium-67 citrate (01trate-5-mllllgram )
as used for intravenous scanning will be mixed with autclogous serum
as a ratic 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 B8 globulln transferrin. Thepatlent s blood
will be drawn in a heparinized syringe and centrifuged immediately prior
to incubation of the serum and€7Ga 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 total 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:

TE v Phe=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, 24,
48, and 72 hours after administration.

(3) Whole-body scans at 2% 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 39.9%% of body counts
located belcow the ankles. Ancther 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. Radiatilon Dose:

The radiation safety office at ORAU has estimated the radiation
dose to the subcutanecus 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 colleoid injected
subcutaneously in the tce webs (Kazem et al, Radiology 90: 905-11,
May 1968) using 75-100_#€i of this B ¢€mitt&r 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 1°%BAu colloid.

9. Related and Pertinent Data:

The Medical Division has two years of experiemce with intra-
venous ®7Ga citrate tumor scanning. In addition, five patients have
had ©7Ga 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 intravencusly with the exception of the additional
autologous plasma and no xicity has been reported after two years of
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intravenous clinical experience. The in-vitro binding of 67Ga to |
autologous serum proteins is not expected to differ from the in- Vive
binding which occurs after intravenous administration of ®7Ga citrate.

Sterilization methods will be the same as when used intravenously and

the withdrawal of patient blood, centrlfugatlon, and incubation of serum
with gallium citrate will be accompllshed in disposable sterilized syring:
and ster@llzed 20 cec 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

FOS8G050



B P (o

Minutes
Human Use Commiitee

May 25, 1970

Subject: Clinical Trial of 87Ga Injected Subcutaneously

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

The Isotope Commitiee 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 o convene then to consider dose calculations that would be
based on this new data,

L0065
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FORM m-4
MEMORANDUM

o . lluman Usc Cammitcee GATE._ _June 4, 1970

sumyecT_ CLINIC L TRIal oF °7ca INJECTED SUBCUTANKOUSLY A

copies To__Lile

I have recalculated the radiation dose that a patient would receive_at the
{njection site from a subcutaneous injection of 0.5 millicurie of ©7Ca, I
have assured that the ?7Ga was initially contained im 1 ml of fluid. Most
of the dose at the injection site is due to internal conversion electrons,
Auger electrons, and ¥ ravs. Gamma rays would probably contribute less than
5% more to the total dose at the injection site. The doses listed are for
subcutaneous tissue in immediate contact with the fluid containing the 67Ga.
The dose would decrcase rapidly as the distance increases.

The doses wiven in this memo are considerably lower than those a2iven in my
May 22, 1970, reyort. This is a result of an error I discovered in the
oririnal calculations and the fact that 1 have used real retention data.

Patient 1 % of Activity Ty/2 Lose per G.5 millicurie
Peraining Injected
Component 1 £2 1.2 hr 41 rads
Compornent ! 17 5.% hr 52 rads
Componcnt 3 21 77 503 rads

Approx. 1600 rads

The total dose Matient Ya. ] would have received at the injectien site from
a C.hmiliicurie iniection of 97Ca would have been apyreximately 1000 reis.

7t > ;
) /-ff;? y ////)_,/'2. _
‘ e LR g %S e
gL ) LLout

1ar

RJC:w
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FORM M-4

MEMDORANDUM

‘0 Nr. Steven Deinshyy DATE_ . June 3’ 1870

1 suBJECT. DNSPE Feovt 6700 DNIECATED SURCNTANEAUSLY

tomEs 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 hased on the amount retained and effective half-lives cal-
culated for the patient given a tracer dose injection. Because of diffusion and
novement of the isotope at the injection site, the actual dose would probably be
no greater than one-half the maximum dose or 125 rads.

-~ > .
‘,rééﬁsz/Zizéy/
";7, \og g. loutier
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DIVISION OF INDUSTRIAL AND RADIQLOGICAL. HEALTH
Appendix A | f

WELL ESTABLISEED MIDICAL USES

IS0T0PE CIEZMICAL TORM ' USE
Cesium 137 Encased in Neelles Interstitial or intrecavitary
" and/or Applicator tTreztment of cancer
Cells ‘
Cesium 137 Teletherapy Source Treatment of cancer
Chraomiwn 51 Chromate ~ Spleen imaging
. A
Chromium 51 Chromate ‘ Placenta localilzation -
Caromiuz 51 Chromate ' Red blood céll labeling
- ' and survivel studies
_Chrcmium a1 Labeled Hurmen Serum Gastroiﬁtestinal protein
Albumin . loss studies
. N :
Chromium 51 - Labeled Humen Serum Plecente locslization
Albumin :
: A
Chromium 51 Libeled Red Elood Flacenta localizaticon
' . Cells
00b312057s 58 Labeled Cyanocovelamin Intestinel sbsorpticn studies
or
Cabalt 60 - Teletherapy Source Treatment of cancer
Cobalt 60 Encased in Xeedles Interstitial or intracavitery
and/or Appl:.c wor treaiment of cancer
Cells
- Gold 198 Colloidal Liver imaging
Gold 198 ~ Colloidel Intracavitery treatment of
: . zmelignant effusions
Gold 198 Collofdal Interstitial treaiment of
' cancer
Gold 198 Seeds Interstitiel treatzmant of
- : cancer

1080054



~Zlodine 131

Iodine 131

Iodine
fodine 131
quine 131
Todine 131

lodine 131

13
13L

Tofine

Iodire

Iodine 131
- Tocine 131

 Iodime 131

CHEMICAL TORM

Iodide

Iodide

Iodide

Todide

Icdinated Humen Serum
Albumin

Iodinated Zuman Serun
~Albumin -

Todinated Huran Serunm
Albumin

Todineted Huran Serum
Albumin

Jodingted Human Serum
Albumin

Rose Bengsl

Acse Bengal

Iodopyracet, Scdium
Iodohipourstie
Sodium Diatrizoaie,
Diatrizoate Mathyl-

glucanmine, Sodium
Diprotrizozie, Sodium
Acetrizoate, or
Sodium Iochelam=te

Lebeled Fats axd/or
Fatty Acids

Caloragralin
Macroaggregated

Todinated Duman
Serum Albumin

‘Carydise imarine Lo

USE -

Diegrosis of thyrold functica
Tayrold imzging

Trestment of nysertayroilism
sné/or cardiac dysfuncticn

Treawzent of thyrold cercinama

Slocd volume determinetion
Brain womer locelizetica

. .. _ N
Placente locelization
d ¥ Seterminzticon
of pericardial elfusiocons

Cisternography o

Liver Sunctiorn studies.
Liver imagin

Kidney fuzction studies and
¥idpey imapirg

Fat ebsorption studies

Cardiesc imaging for determizeiion
¢f pericardiel effusicans

Lung imaging
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ISOTOPE CEEMLCAL FORM USE —_—
Jodine 131 Colloidal Microw- - Liver imaging

agaorepated Humev
Serun Albuxin

lodine 125 Iodide Disgnosis of thyroid functica
- Iodine 125. Iodinated Homen Sexun Blood volumzs determinetion
: Albuzin
Todine 125 Rose Bengal : . Liver function studies
- JTodine 125 : Iodopyracet, Scdium Kidney Punction studies
Iodokippurate,

Fi

Sodium Diatrizoaie,
Diatrizoate Methyl-
glucenine, Scdiuxm
Diprotrizcate,

Sodium Acetrizoate,
or Sodium Iotaslamate

Todine 125 Lebeled Fats end/or Fat ebsorption studies
Fatty Acids : ' N
“Iron 59 Chloride, Citrate _ Iron turncver studies

and/or Sulfate

cLridium 152 ' ' Seeds Encesed in Inferstitiel trestment of
Nylea Riboea cancer
Krypton &5 Ges " Diagnosis of cardisc
abnormalitics
Mercury 197 : Chlormerodlrin Kidney imsging
. Mercury 197 Chlorzerodrin Brein imaging
Merecury 203 Chlormerodrin Brain inaging
“Phnoszphorus 32 Saluble Paosphate Treatment of polycythemia vers
"Thosphorus 32 Soluble Phosphate Treetzent of leukemia anc bone
metastasis '
- Phosphorus 32 Colloidal Chromic Intracavitary treciment ol

Phospaate culignent effusichs

ey
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Phosphorus 32

Potassium 42
Selenium 75

Strontium 85
Strontium 90

Technetium 99m
Technetium 99m
Technetium 99m
Technetium 99m
Technetium 99m
Technetium 99m
Technetium 99m

Technetium 99m

Xenon 133

Technetium-29m

Technetium=-99m
Technetium-99m

Technetium 99m

Fluorine 18

F08L05T

CHEMICAL FPORM

Colloidal Chromic
Phosphate

Chloride
Selenomethionine

Nitrate or Chloride
Medical Applicator

Pertechnetate
Pertechnetate
Pertechnetate
Pertechnetate
Pertechnetate

Sulfur Colloid

Stannous Polyphosphate

Iron-Ascorbate-

Diethylenetriamine

Pentaacetic RAcid
Complex

Free Gas or in
solution

DTPR (tin)

Human Serum Albumin
Microspheres

Aggregated Albumin
(Human)

Disodium Etidronate

Flucoride

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 A
Blood pool imaging
Salivary gland imaging
Liver and Spleen imaging
Bone imaging

Kidney imaging

Diagnesis 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



NOTES

A. Applicant shall confirm that:

1. Test will only be performed in 3rd trimester

2. If the patient is bleeding, and

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

B. 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.

1080054
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‘ber 20. 1553, make the following changes.

1. In §161.12, in the grour of countiss
Bsied i ArTea X, -change “Wanl'a” 1o
-~ Waiwtis” and add “Escambia’’, .

2. In £ 10113, in the group of counties
Yisted in f-ea Y -gdd “Stephers” and in
ibe proup bsted th-Ares IOT, sid "Clas-
tockE™,

3.In % 101.2::. as follows:

(a) In A-ez I: change “Monua.que”
“Montzgue”, “Beekert” to “Secket” and
~Gremsy™” o “Grenby”.

(b) In Areq II: changs “Wichendon™
fo “Winchendon™, “Ashiey” to “Ashby™,
YCerwick™ to “Hardwick™ and sdd
“Southbridge” end “Warren™.

{2) In Area IV: chenge “'I‘Pyngsbcr-

. eush™ to “Irogsborough”™, “Swamscoit

.\'

*., =anipguon™, b
o Mtiddlebome” 0 to -
- “Eardwics” to Enrw‘lch” and sdd “Iwr- '
<l -well” and “Nantuckett™, . 00 oL oS-

T oo "Swampseatt™, “Cohasett™ to “Cobas.

-.sett" &ction “to

(d.} In’ A.'.-ea V' cb.a.ng's “A.!:!ng‘.an“

“Acton a.nd ad:l

-

'Midd.!eburngh

- que
Buﬂbury" to Duxbury™,

el kbl

' _*-ATOM!'C ENEPuY CO‘HMISS!ON

s [10CPRPRLY]
< LICENSING PR‘DCEED!NGS R
Proposed . Treatment of.. Proprietary. ‘tnfor -
matior; E'.xtensaon of Time. for COrnrner:ts

On Noven:be:r 15,1873, ‘the :Atomie -
Energy Camm:sszan -published  iIn‘ the
Trneeal RECISTER (28 FR.31543) five al-

ternatives It was considering W deter- -
. mining whether further changss spould

be made in its policy snd rulss pertain-

ing to disclosure of propristary informa~ .

4ion in the ares of licensing and regula-
tion. Interested persons were invited to

submit comments &nd syggestions with-

respact to-the five clternmatives or other
alternatives, togsther " with- any -other
BUZE
Dectmber 31, 1973.'1In Tesponse L0.8 re- -
from " Business..and “Frofessionz) .

1

. <and would establish three new gToups of
’ nedlml uses of radioisotopes o8 follows:

- Grogp. II7. Use of_ _geereiors  end
-resgent ¥its for the preseraion end use
‘of radiopharmaceutissls conlainine by-
p"odnc’c mazterial for eeriain digemostic

gq_-o-z.pﬂ Tse of prepared radiophar-
M..lcals Ior certrin theszpeulic 1nses,
end -

-Group V. Use of sources gnd devices
cotfaining byproduct materizl for cer-
tain medicel paes.

Under this proposed expansion of groun
‘Becensing, physiciens emd mediead insti-
tirtons would be licenwed 10 use the by-
product ateriais for the medical 1ss8s
designiated i one or more of the groups

-for -which the spplicant Tes sppropri-
ons concerning this.msaiter, b¥.. ste facilites, squipment, cperaiing pro-

“cadyres .and - eined personnal  (bolh
physicians and paramedicsl} to perform

Pachle For the Public Interes:, the Com-.the meadical procedures gnd handis the

. midsion - bas extended t.hewmmment -.radiomowpes dslsnnued m t.he g*m.tp or

perR 1o Pebruary 15,1574 Copies . of =proupe. 7z ===t -

Mimmarnissiam s T Dy hliaeo T vmmremn ek

-comments Teceived mey be-examined in: "'-"'I'ne m af hcensed uses wo'.xld 1-,.. -

ERRX &V

[Sppteaslaty [ R



r=  wment Stsies. The Chatrman of the
' misn, im 2 letier to the Depari
s J4f Teglth Edocation, and Wetfzare
comeisntng on their proposal to grant
that exermporion, expressed the view that
eventually an sppropriate balancs with
respect o the regulation of drugs con-
ATy byprodust material would involve
DA regalations controiling the pharma-
ceutical guality of drags and the safety
and efficecy of dugs with respect to the
petient, while ABC repuiatory contraols

woiuld  govern radiation safety pf eme= -

. pnopos;n PL'LES _
. Section 31_11 of 10 CFE Part 31 whish |
provides £ general license to physnians,
cHnleal 12boratories and hospitals for use

of certain radicisotopes forio vitro ckind--

cal or laboratory testing, ~would be

emended to sdd hydrogen 3 - (e

and iron 59 to the general license. Sec-
tian 32.71 of 10 CFR P=art 22 would be
amended {o add these isptopes to the

provisiops for licensing their msmdfac- >

e znd distribmijen for in ﬂw
: under the general Hoense, Iy
.~Pursuant to the Atomic Energy .Act. af

ARy
N ]

maceutical manyfactured in the form to
be admimisiered-to the patient, Izbeled,
packaged, and distributed in sccordznce
“with & specific license izsued by the Com-
mission pursuant to § 32.72 of this chan-
ter or in aceordapce with e speciSc H-
cense jzcued to the mamttaciurer by an
“Arreement State pursoant to equiraient
Btate repulations,

(2) FPar Growp IIT, no licsoses sheM
-receive, possess, or use genmniors c-
_regpent Kits contzining byproduct &
terial except generztors or reagent mt.s

‘ploress 2nd the public during: mam:fac- 19o4, a5 smended, -end secton’ 853 of i which ere manufactured, 1gheled, pack-

‘ureandnseu! the drags;oe- = - < T

- “title § of the Unitad States Code, notice:

aged, end distribated n mocordanes with

The Cemoission and the PDA are 6o is° bereby given that adoption of the {0l &-specifie leense issmed by the Commits-

ordingting . .ihef -respective regulatory -lowing amsndments to 10 CFR Paris- 31.:“:1&:1 pursuant to §32.73-0f this chapter

rograIns to provide for a transition from 32yand 35 s camtemnplated. AN interested Vlor-in  wocordance -with ‘a.xpeciﬁ._ Yeemse
the Comperission to the FDA of the reg'u--

lation-of pbarmacegtical quality safety "
and effcacy of rediopharmaceuticels in .
‘sueh manner s to minimize duplication
of regulntory sciivities, to aseomplish the

and safety withoat mnduly inhibiting the -
use of-radicactive materisls-in medicing -
and to assure no dizruption-in-the -sup-
ply of thése drogs which-ere of vital ima
portarce- in*‘mm‘medlcatﬁpphcamom
dmngthetranaﬂan period s T

--‘.,

O November 3, 1971-the" I"IJA pub- >~ 3-"Bection 35.16 0010, cnrbg:-t-’s s

lished -in The anxmu. Recistre (36 F2
21026) ‘& nolice of termmation; effective
Decarmiber 2,171, of themmptionfrom
"‘DA. ‘ovestizational -new+drug. reguls-

tionsfor-ARC and AsTrement State reru-

1ar- 7 =ediopharmsceuticals for well.

=1 ed vses and provided for regu- -

.. .y the FDA of such radlopharma-

ceuficals (21"CFR 130.49%—Fequirements
regarding certain radiosctive drugs.) It -
is expected ‘that the FDA - will simpilarly
terinmate the exemption for radiophar-
maceriicals -for mvest:hgnﬁmnl 'uses st
20 early dater:

"'hegruupsufmes m 535190 wou.ld
nelude medical usas of radiopharmacen

nove .been ‘established and those which
zre undergoing investigation to- estab= *

‘ish-such safsty end effectiveness. For the - vidual user, has adequate ciinical expen

avestigational Tagiopharmaceuticalsand
1ses ingluded. - in the lizensed groups, a li- -

rensee would be required o register with —®(3) The applicent-or the :physidans

e Commission prior to use of each dff-:
=rent typeof investigations? nse {o iden. -
7 the rafiopharmmaceutical, {te intended »
}_""pose -2pd the supplisr? and {o certify -~
nat he woald be using the radicpberma-
2utical pursuant fo s “Notce af Claimed
avestigations]l Exemption for a8 New '
g™ (IND) that h.°_s been accepted ny
N2 DAL - -
‘The pew §§ 3272 anc‘. 32,"3 which con-
iin criteria for licensing the distribu-
on of redigpharmaceuticsis, and gene

*atord ang rezxzent kits for preparation -

! rediophermacenticsls, to group-use Li-
insees would reguires menvfasturers to
tmish evicence that the radiopherma-
witicals, penerators and resgent kits will
 mpnudsctured, packepsd, -ard la-
sied dar gn eSective Now Drug Ap-
it from DA, a Biologle Product
cen.. from FOA& or & “Notize of

aimed Imvestigational Exemption for ©

New Drz::;" thal has i been nccepted by
A ) -

No. Mt T

R FEEEEN

persons - who ~desire4o submit ~writterr

“eomments or suggestions for considera-

“Hen o ermnection:zwith -the  proposed:

ver

e toithe menufactyrer byan- Amrea-
roent’ State purswant toaquivalent Stats
rregulationsird mo Hemmes shal use Tew

‘amendrients should ‘send themsto-thergagent Kts whick do not.contzin byprod-

" Becretary of the Corpmission; .8, Atomie’

~uctmaterialto prepare radiopharmzcsn-
objectives—-af - protectipg “public  health 'E:nergr'Camnﬁaﬁcn.‘*Washmgton,.D.c__

ficels-coniaining byproduct meterial ex-

‘20545, Attention:-Chief; Public Proceed. Trept reagent kitg~which ure approved by
~ings Staff, by March 7, 1974. Copies. ol Tithe Commission -ar. by an-Agreement
cun:mznts ‘Teceived ~on-“the propossd “State-for-use by personsUcensed pursu-
gmendments may beTexamined at tha"’:ant.:ho thiy -§ 25.14 end ~Group I 'af

- Comnmission's Public’ Document Toom ab;
T 171 B Strest WW., Washington, D.C.. -

nmandedtoreadaafollows Lok

-§3 "'.14* Speﬂﬁe -11m:mu.. for- :;erum
< groups u{f _medml Tses ﬂf bvprodnm

-graphs (b}, (¢}, and (d) of this sectwn.
an application Ior & specific license poT
susnt 1o § 35.11, §35.12, or §35.12 for

Schedule Ay 535.100 ortquimmt;.&gree-
"menrstatemgulztiuns:* PR
STEY. For Group V, no Yicerinaeshall Te-

‘ceive; possess, Or. nss byproducttmatesizl
~except &5 rontained in g source ar device

" which’ has ‘beenrmmoufactured: Iabeied,

7 .packaged, and disizibuied in accordance

- with a-specific licenss issued by the Com-

“mission pursnant 10§ 3274 of this chap-

:ter or in eceordance. with & speci.ﬁc 1=

--Tcense issued to the mapufacturer by zn

medical use or uses of byproduct matmz.i"m sement State pur - t doeq va.‘[e...:

gpecified in one or more of Groups T:4o

Staie regulations. 4. .G LT

ey Fars ‘the mrwﬁga:iona:'*uses in

_V.inclusive, of § 35.100 «rill be approved..-cs 55 1904a)° Groun 7'X19) (o) Group 7

“for-all of the uses within the group or.
—. .groups whick include thenseorumspe
cified in theapplicetiom i1 - -

=12y The applicant: or- the physicizn
designated in the application as the ndi-

ence _n-the types of ‘uses mcluded m

- (25); {e)Group IZF (D) rand () Group IV
jrs).fthe"licensee shsu;ﬂpno:-.to“t.he use

Tadiopharmacentical, or-generator orre-

ag*nt kit for the prepzratiop:and medi-

iprestizational . -radiopharmacentizat,
generator sor:resgent kit obtalred from

~fHe group or groups; =2, - eachs dtffersnt soppHer, fie- Form "AED-

S nse 4 Registretipn Certificate<-Medi-

 techmologists, rdiclogical salely DerSon-<:cq) Tse of Irrvastigational Radiopherxz.
- nel and other paramedical personnel Who qgitienl Undss Group License ” with +he

will'use the byprocuct material haveade=mqrotarinte

quzie-trainife  and -experience -in- ths
hendling-of radivective material .appro--
priateto the vses mch..ded m the group or
ETCUDS;

(4) The apphcant’s ra.r:..atlan detcchon
anf measuring instrurentation iz ade-
quzaie for conducting.the procedures in-
¥elved in the uses, mc.luded in the: gmup
ar goups;

: €8} The ap,,hcent's radiation saf-ty
operat:ng procedures are sgequaie ior
handling end disposal of the radicactive
material involved in the uses included
m the groub or ETOURS. - :

(b) Any licensee who is a.utho:".zed to
use byproduct material pursuact to one
or ropore groups in §§.25.14(a) and 33.100
is subject to the fnliowing conditions:

- (1) For Groups L IL 2nd IV, no licen-."

see. shzll receive, possess, "or tse by-
product materiel except as 5 rediophar-

- Irirertarste of Licens-

ing,  US,Atomic- Encrgy - Commission,

“Washingbon, -1 .CY 20545,-and receirs
from the Commission = valideted coor of

‘-the Form ASC-....__ . .®With registratisn

rumber assipned. The licenses sha]l 71—
" nish on Form AEC-_.__-_ thea fellooing

g
ma.o*'maq.mn.a.s mr e re":.:ired by thei
"o“m

. "«Imﬂ a.ddress and. hcense nusher -

ol the licenses;
(i{} Name of the ra.d.lopharrna.cﬂu..x“‘
.Fenerator, or reagent kit to be used:
(iily The radionuclide, chermical for—,
‘end proposed use of the radiopharma-
ceutical to be uszed or prepared and use:‘;
{ir) Name of the manufacturer of tb

radiopharmaceutical, generator or r‘--— :

egent Kt to be used; .

(v) Certification that Ha ha.s in kig
possession,. and will follow, & copy of the
Plan of investigation outlined in the *“WNo-

- FEDERGL REGISTER, VOL 39, NO. T4—MONDAY, JANUARY 21, 1974 _ o . -

£ ~0of each diferent-type of inv oozl -
~ v~y The applicant satisfiss the rqui:e-} of s o estigati

sicals for-which sufety and-effectiveness | ments of $35.11,§ 35.12, or § 25.13;

POgGthl
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tice of Cla:med Invatﬁgzﬂanal E:ex:rp- nated and repaired orbo be dlsposed ui

i for a New Drug” (IND) which has in accordapes with Commission regula-
weep accapted by the Fcod a.nd Irrog tions A renort shall be Sled within 5 days
Adminisizattion (FDA) .- -, of the test with the appropriate Atomic
_na Commissian: wi!l not vandat-e & Energy Commission Regulatory Opera-
oIt AZC—mae .. untll it bas confirma~- tlons Reglonal Ofice lsted in Appendiz
..w-ﬂ from FDA that the regisivant is an D of Part 20 of this chapter, descriding
dentified Investigator in the IND or has the eguipment volved, the {est resulis
cr.her:vise besn accepted-by FDA as 5 and the correclive retlon taken:
variicipant in the {avesiigaiion.. (iv) Theradiation safety send handimg
{3) Any Ueepsee usiog investigational. ipsiructions approved by the Atomic Ene
rharmaceuticals who is required to fila ergy Corumission furzmished by the maru-

-l

Form ABC-C____., "Registration Certi?-
irate—ledical Tse of ‘Ixnvesligational
Radioppharmmagentical Under Group Li-
censa,” pursuant to paragrapk. (b} (4) of
knis section sball report in duplicate to
the Materials Branch any changes In the

facturer on the label attached to the -

source, . device or permanent confainer

ihereof, or-in, ibe leafet or brochure -

which ‘accormpanies the sourse or device,
are Iollowed and that such Instructions

are maintained in a legible a.nd canvem-
information . furmished. by him’ in the -ently avallable form; .. 3
“Regsstration. Certificats—adicel “Use, _ (v) A guarterly pnysical mventorj' L-,

of Investigational -Radiopbarmacentical - conducted to ascount for all sources and. -

Uznder Group Licsnse,” Form: ARC-_.._.. devices received and possessed. Records
The report. shall be submitted within 10- of .the inventories-shall he maintainag ..
darys a:te: - the efrective d.a.heui suc.n ‘for. inspectisn: by the’ Commission and
change.. - _ shall include—-the quantities and kinds
{6} For Gmi:p m., 2Oy }.!censee whn. ~of byproduct matertal, Iocation of sourees:
1ises generators-or reagent kits-skall fol- and.. devices, ancL -the _date or the
low the instructions for eluiing the gen. - in?_ntor? L Ee
erator or processing radicactive materigl  (vi) -Needles or standard mediral ap<-
with the reagent kit whiclr.are approved ,Eucabor cells contalning. cobalt 60 as
by ihe-Atpmic Energy Commission or an e shall not be opened by the liceanses
Agreement Siate.and are furnished by Unless specifically authorized by a con-

the manufacturer cn the label attached dition of z license issved to him by the .

to or iz the leaslet or brochure which zc- | Atomic Energy Comumission;- -
companies the generator-or resgent kit °  (vid) - Patienis -containing- cotalty 80,
{;) For- Group IV, any Lcm who- cesium 137 and/or iridium 192 Hmplants .

oL possesses and uses radiopharmaceuticals Shall remain hfhpltaﬂzed until ‘the im-
! for therapy shall assore. that-patients .plants are remaved. . i

’a

al

.|

{iodine 131 for the {reafment of thyrpid- Suant fo paragraph <a) of this section-

{

————

containing. more than & millicuries of . - ¢Ck-ADY licensee Who is licensed pur-.
carcinoims-or patients. cobialming more 10T-.one-or more of. the medical. use -
j then. 223 millleuries ot'gnld 158 sha.H-be .EToups it .§ 35.100° also-is authorized to .
L.ospitalzed. . . LT TATL T -uge byprodoet material under the gen—-
8} For G.mm.v. an?_]ihemee whov mm«m § 31.11 of this.ehanier for -

T (1) Jodime

131 ag sodium 1od..d=
{NaI*"} for. mezsuremeant a: thyroid
uptake:

{2} Icdine 125 a3 5oc:.um. mdzde
(Nal*) for measurement of thyroid
uptaze; -

{3} Iodine 131 a5 iodinalad human

serum albmmin (T5S24) for determins-
tions ol blood and blood plasma volume:

(4} Jodine 123 as iodinated buman
serum alpumin (TRIa) for determing-
tions of blocd and blood plasma Solume:

(3) Iodine 131 as Laelad rose bengai
forliver funciion sindias; ...

{6) Iodipe 125 as laaelsd rose penga.]
for Hver ivnerion studies; e

{7) Iadine 131 25 labeled fais ccr fatty
‘acids for fatabsorption studiesiie -

(8) Iodine 125 as labeled faisi ar !a::}'
acids for fal absorption studiesy= -, -
(9} Iodine 131 a5 labeled todopyTacet.
sodium icdohipparate, sodium:- diatri-
zoate, - diatrizoste methyiglvramine, - so-
dium diproirizosie. sedium acetrizoats,
.or sodium mr.hals.mane ior kidne'y tunc-
tion studies; . . . B :

110) Ipdime 125.as m:eled ioda‘pyra.cet.

-socnum indohbippurate, scdinrm . diatri-

zoata, diairizoate methyliglucamine,. so0-
dium diproirizesie; sodium acstrizoats,
or sodiurn mthala:nate for k:ldneyahmc-
tion sAdies; .. .- -
4111 Cobalt 58 as Ia‘...e_led Eyanoconala—
min for intesiinal absorpiion studiesy - .
(12) Coolat 60 as labeipd cyanccobala-
-min for intesiinal absorption studies; --
{13y Chrogtivm 31 as sodin ::h..'nm—
ate far determinations af red blood ce

s volume and_sms..es of ved bloodcel.l su:r—

vival iime

f1d).. Ch.rom.lm 51 .as. laneled human
serum.albumin for gasn-canmcimkpm
ten: loss studies; -

(15 Ircm 59 as chlorige,l cttrate -or

nossesses and uses sources- orl devieces

containing b‘:mroducz mtenal shan S
sura that: . f A [
) Each -r:.e OF: duﬂc@mtatumx
maore that 100 microcuries.of byproduct
roaterial with a- bajf-life greater than -
thirty-days, except iridium 192:seeds en-'
cased in. oylan ribbon,.shall be. tasted:-
for contamination and/or leakage at. in~--
tarvals not to exceed six months; and a’

) =ou:ceordeviceshanbemtestedpricrtu

-=thiy Provided, That the licensee is sub-

.recelre; possess, and usa for, caliktation-<. tien studiess -

the specified in vitro uses without fling~-:sulfate fortrom toinover studiess; .o
Form..AEC-483 as-required. by §31.I17° (165 Potassinm 42 as chloride. Itmno-
'tasm_ um space determinations; =TT =

+ {17y, Sodium 24 a.schloride—i‘ur.wdmm
"space determinations:. e
«=-(18) Xenon 133 &5 zas, Hezurmaum—

Jeettotheohherpmvmotial.n,--
{dr ANy licenseewho- is.Noensed. purs
“suant:io.paragraph-i(ad..of -this section-

" for.onelor. more. of=the -madicat . usec:tion, : in - prepackaged indiriduea}. Aoses

groups:it § 35.100 also-iz authorzed fo° only, for blcod, fow and pnlmonar:,- fime-
and-reference- stancdards any byprodust- .- (19} Any ~ bmdﬁct mateml” mf—*;
-material. with . an siomic pumber- not radiopharmaceutical and for a diagnosce

its first use unless the supplied furnishes -~ higherthan 83 in amounts Dot to exemed: nse -involving- messursmentz-of uptake,
2 certificate thai the spurce or device has— 15-- miliicuries lotsl-cf matertals with ~dilution, or exersiion for whiclhra."No=
been so tested within. s:x.mumhsprior t.u * half. lives.not longed: . than: seven:: -0ays.-tice- of Claimed Investigational Exemp-
the transferys - aes-ln S~ ni - and nob-io sxceed 200 microcuries fowal: tion for a&.New: Drug™-(IND)=Eas: beex

iy The test reqm:ed- by paragraph of ‘materials with half. lwwionger thau accented by the Food and- Drug Admiris.
i) (8) {1} of this section shall be capable

of deiecting the presence of 0.005 micro-
¢rmie of radicactive meteria] on the {est
sampla. The test sample sheil pe taken
Iram the source or from the surfacea of
“ne device in which the source is per-
menently or sernipermmanently mounted
nr stored oo which one might expect con-
samination to accummale. Records of
Teak rest results skhall be kept in units of
musrocuries and ma.m"a.ned for tn.s-pec-
zion by the Commission; -

1iiid} I the test required by paragra.ph-

97 {33 {1) of this section reveals the pre-
zenee of 0.005 micrmcurtie ormore of re-
movacle contamination, the licensee shall
immediately withdraw the sowrce from
wse and shad] tause it to be decontami~

8 {
L

[

[

- -

.§ 33.100 Schednle AweGroops of medis

seysn da.ys- : e

* 3. Section. 85100 of ‘10 CFRPart 35
is amepnded hy changing the tiile and
subtitles, by adding certain new uses to
the present paragrapns (a) Group T ang
{b) Group IT. and by adding new parg=
graphs (¢) Group III, {4) Group IV and
(e) Groap V. Tre sect‘on, as amended.
will read 83 follows: -

cal nses of brprodoct material.

piaarmaceuticals lor certain diagnostie

studles involving measurements of up--

take, dilition and excretion, This group
does not include ases involving .‘\mag'.nx
and tumor localizations.

_
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{a) Group I. Use of prepared radig-

ar 1978 T el

M “tratien (FDA) ; Provided, That the regis-

tration r«qmrements ol § "5.1-1(1:) !-1» are
complied with, -~
- {b) Group II. Use of p"epared rm:ho—
pnarmacet..mca]s for ¢iagnosiic- studies
involving imaging angd tumor Jocaliza-
tionps.
{1} J.or..me 131 as =odmm ‘odlcie ior
thyroid im:
2y Ipdirce 131 as md.ina:ed human

. serzm sibumin (IES3) for Yrain wumer

localizations and cardiac imaging:

(3) Jodine 131 as icdimaied . human
serumn albtemin THIA) for externcg-
rapay;

{d} Icdine 121 as macma.gg:egated
lodinated tywnan serum alhm for lmg
Imaging: B



L5) lod.tna 131 sz eolicidal {(tnicrosg-
w-ed) Sodicased huzame sarum aI-
Almin for Hver imagmgs . - o

—_——

L ABY. Iod.mlziaslaodsdmbengu'

g-.‘vum

7y Ipdine 131 as 1odwyran==. aodlm
sGohinpurae, sodiwm fintrizoate, dia- -
nreinyliginearmine sodinm Sipro= .
r sod.m::: a.ce*"moa:c ior Eidney

—

5 Tadine 131 as sodium sodipamide
a7 cafdiac imagipg:

£8) Iodmem;a.sxodmtedhx.mnae—

umm albursm (TESA) fnr plwents. loca.l-
3»‘(!2“- e

(1) Chromiv— 51 assodln:nc..:u-qate
xraleen irmpeine

(i1) Chromiuvm 51 a.slabeled hu.mm
arum sabumin for placenta localizaiion:
- (12} Gl 19& m coﬂndm! r.um Iar
rﬂ'm P
{‘13) M‘-.'.‘CUIT 19'! u'lxbeitd ctﬂcrr-

Taas

-

W

YT

(1) suhu.r canddiar nvarandsmeen

- i) Imn-ascarbsto—diethﬂenm
-ney imaging:

S 4330 I:h.ethylenet:ia.mme .,pant.aaaehc
a.ad {Sn} for kidney imaging .and k.ldney
funchion studies; -

oW PR

ReL AT 'Dze;hymnmmm.ne mtaac-eﬁc N

acid {(&n) fcr brain imaging: -

~r- () -Human - serom. a:lmm:i.iﬁ m.tc:o- :

~ rpheres for lung imaging;

tvi) Polyphosphates for bone lms.g:z:s
- {vil}- Macroaggregated human serum
sloumyin for Jung boaging:

(vili} Dlsodmm etxd.ranahe ior -bone

w
A3)_Any. gmera.tnr or resgent m for °

preparation and diagnostic use of.radio- .. .
! pharmaceutical .- containing  byprodunt” -

naterigl for which generstor or reagent’ .
“Eif st Notice of Claimed Investizationsal =
“Exempiicn. for & New.Dreg?(IND) chas. .

. bredndmaging;
(14) Aderzury ..93 8 Ia.baled..d:uonnar- sbeemacoented by theFood aod DrugmAd-,

drir for brain irraging-
{15y Seeniury 75 =5 “Taibeled saieno-
zethiontmifor pahoreas imagtne-

(18 Stressthen 85ss nitTate’or chlo= |

us) ’Im sam..m-'pertechne-
ate forihyraid imagtogs w7 L T

1) Gazd--lwas«mnmu-m—mﬁ-mﬂ-

ministration (FDA) ; Provided, That the

Tegisiration r-qm:ements of -paragraph:
DT .5.1€(b) (2} aresu:nmiedwi:h_ L

mine pent.amm amd-cn:nplez oz k:ld-'

I A

. ——

3. Bection-31.11-of 10-CFR.Pa~t .31 is
s.mamed by adding npew. parsgraphs
ia) (4) snd (5), by smending the first
sentence of parazraph (b)Y, szd by
smending parBgrEpas {c) (1) s.n.d. (i},
10 read as follows: . . .7

§3 A1 * General ficense: for “tse (:aIF b
- product material -for eertain in viuo
clinical or Jzboratory resting.

- (a)- A general lizemss 15 herebr issued
‘to ery physician, clinical laboraicry oo
~heospital to - recelve, -acouire, --possess
_transfer, or use, foreny of the 'f:ull::wi::;
‘stated tests in accordancs with the pro-
~visions of paragraphs (), (g}, (4}, (=
- and (f» of this section, the {oliowing by-
D’-oduct materials in prepa.cks.aec units:

- e . "_.- [Tty

T {4&) Hyd.rogen '3;' rithem)y ;- - unies
-nof -exceadingr-50microctries, sach {or
ose to-in vitro elinicgl-ar-jaberatory tests
net involving internal .or external ,ad-
,.Ininistration - of ‘byxproduct mm or-
. the radiation therefrom. io Buman be-

m o [ .\.i;_vv.’..n_-...} ..

Mt R b

. - -

<57 (5)_Irem 59, mun}ts*nu‘wa.

~Id) Growp IV, Tse-n? prepared radlos ~Iicroctriss each Ior fmse fv—o' vitre

pharma.cuzn:a.]s wxedam.hmpeuﬁc
o uses..

m“pyﬂmmtznsim“
“12)-Gald 198 wﬁo:diarmmnm

=3 —- s

:rxwo!W

(19) Techmetirm S59m: a5 pertechnz- ~-ExE)-JodMme 131 &¥ fodide fm- therepy of

e for salivary pland imaging:T

T M
(20) Teshbebom .95m..a% . pe:rtechm.— ~r.(4) ‘Indips 131 aEsic:‘.id- for thera.py-or

ste for bloodpoolimazm:othe:thm
tacenta localizatiany - i.ns oL .
{2I) TecTmetiton HoL 88 p:rtedme-
Tra fer plasents Incetimgtiony <o
122y Tecunmmm“hbeledsuw
atleit for fiver and spisen imaging: |
{ whwetiom 992 a5 1abeled mac.
38 sted l:u_:zan serum alburmin for
g maging; ) *
(24) Xencn 13333 gns,jreeur in solu-
ign, - B prepackesed individoet doses
iy, for heart and lung imagmeg: .-
{33} Apyhrproduct material in & ra-
{opanmacenticat and for -2 diagnostic
se involving imazing for which a “Notice
i Clatmed Igvestigniional ' Exemphion
T & New Drng™ (IND) has been ac-
'obed by the Food and Drog Administra. -

LI

o {FDAY, Provided, ‘That the regis- “That the registratioo requ.lremsnts of

ntion requirements of § 35 140:)' 4y arp "
molied with. ™ -

(c) Grous I Tse of gmmmrsmd
agent kifs for the preparation and use

DT -

rediopharmaceiriicals containing by. _
"ducb m.a‘l:eﬂ.d for ce:taan dia.gnnshc 'Iﬂ

og<: i
D Molybnen'..m ssfhcbnenum 99
aerators for tha elutipn of mchnetlm
m g5 pertechnetata zur' - §
(i) Brain bragine ST

() Tormoid irazinz:. -

(iil)y Sakvary gl...::dzmszzx.g

livi Bloed poal imagmg othsr than
werta locgliization; .

¥} Plavenia localization: )
¥} Tse with rezgent kits for prepera-
n oand wse ol radiopharmaceviicals
iaining {erhnalum 99m as provide in
agTanhs {e) (2 2ad (). -

2) Reggest kits for prens.ra.tion of

il

anstivm 99'" labeted:

FEQERAL RE

188=

. mplignant efrusicns,

sraidism: and eoging

1

pectorisy,
“{trond crretnomay

'-'d'-—".- ooRe

1{5) Phosphorus 32 as salub"e ph.osphate---€
"_io:- therapy of polrcythemia vera;
7. T-{6} Phosphorus 32-as solubie phos'phat-e

for. therapy of
roetastasess - :
I 43 Phasp‘w-us zscolioiﬂa. chramc
phosphate for” mt-mwm therapy

l=uke:::la. a.nd bone

T ~—

-t8) Phosphorus 32 25 wnomalch.romiﬂ
phosphate fo‘ mbarstit.ial therapy of
canecers - : .

_umcul or laboretory teslx'not‘:m'nlm"

* {herefrom, todmmm bem«ar ,amme.ls

(b Nozpemon,shall rreceive *

:mm,me. or - fransfer byrrodnct n:'.a-
s emials pursnant cto- thergeneral - jicenze

-westablished by paragranh €x)-of thic sac.

~tiom: wunitt be has filad: Porm' ATRC433,
“"Registration Certificate—-In-Tiiro 'I'as-
ingwith Byproduct Materia]l Under Sen-

- rzl License”, with the Materizls Sraneh,

Directorate, of Licensing, U.S. itomis
-Ensrgy Commission.. Washingion, D.C.
20545, and received [rom the Commmicsizp
a vzlidated copy of Form ARC£32 writh

" registration mumber assigned or =il ke
- hes besn: aothorized.porguanti0-§ £5.14

—(g).of this chapter Lo Use byroduc: Mz~
teri2l unmder the -gerzem] hcu:se In this
531 u_ - ‘- - o

L £8) Amrbyp'oductmateﬂal ina rad;o- . —{¢) A person. w.bo receires. sequires,

thrmaceutz..al and fora therzpeutic nse -
Tor wiich a “Notce ot Cizimed Investj-~

“gational Exsmption for & New Drug"w

possesses, or uses byproduct. materizl
ursugnt to the. genersl license esiab-
ed by parzzreph (a). of fhis section

{IND) has been accepted by the Fpod and - Shall comply-with the following: {1} Tk

"Drog  Administretion {FDAY T Provided, -

§35.14(h)14) gre complied with, -

(e} Group V. Use of scirces and de-
vizes contzining bvproduct materlal fcrr
ce:"-.inmed,ca. uses, . -

{1} Arpericium 281 as = sealed source
a éavice far bone miners! ansiysiss

2y Cesium 137 encased in needlss and
“"agplicater calls: for-topical, interstitial,
and intracaritary therapy of cancer; .
{3 Cobalt 60 encased In needles and
spplicetor eslls for fopical, inlerstitial,:

-and intracavitery therapw of cancer:

(4} Gold 198 a5 sseds ror interstitial
therapy of cancer;

{5) Todine 125 m5.a sealsd source i a
tevice fo0r bone minsral angiysis; -

(6) Iridiwm 182 as seeds en.ased in
nylon ribbon Ior mterst tial therapy of
cancer;

7 Strcﬁtum 40 segied in an app‘z—_
cator for therapy of superficlel eve
conditions.

GISTER, VOL 39, ND. 12--—MONDAY, JANUARY

-~ general licensee .shall not possess ab aoy
one time, pursuzanot to the penersl liceasa

- In paragraph (a) of this section, at oy

one location of storage.or. use & folal
amount of iodine 125, fodine IZT L. and,/ o

.- iron. 59 j.n €xcess uf:Oﬂmicrocunes

-;.- - --'-iw..-_“..—_..

(@) The general licepsee sh:a&—no. re-
-cetve; acquire, possess. ar pse:byproduct
-material pursuant.io paramh {ay of

. this section: .
(1) Except as- -prepa.cka;eé 1:;1'“5
-Wh.icb are labeled in sccordance wiil tha

=g d

-Provisions of z. specifc license iszued
under the provisions of § 3251 of this

' chapter ¢r in accordance with t2e pro-

visioos of & specific license issueg by oo
Agresment State, which autherizes ma- -
wackure apd disiribution of iodine-1235,
iodine-131, ca:bea-lé,‘ hydmgen—3 (triz=

=1 ] Notlc-.e ar Rt...le M.a.kmg 33 FR

LG,
DAczmber 11, 18373,

21, 1974
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jum), or iron-38 for distrimition t-o pe.r- hanﬁ_m; and storage of the *a.d.opha.r -of 10 CFR Part 35 or undes-
son_s)‘ ger.'erallr hcensed by t.he Agree~ ma.ceuzlca.ls by group licersees: and - lUeenses of Agresment Staieg, - eqmvmen
ment State. . — (d) {1} The Izbel aﬁxeﬂtomnpack Tha labsls, lssdets or broc'tm:es re
. o . . -,- = age of the radiopharmaceutical confains  quired by this paragraph are in acditics

s Seckion 3271 of 10 CI® Fact 52 I

R information on the radicmutlide, gnan-

tity, a.nddateo:assayandtuelauel

to the labeling required by FDA and the:
-may be separate fram or, with the ap

amended by adding new parzgraphs (b}

(1) and (3) and by amendmz paramnh hrechure whick accompanies each pacik-
{c? (1) {o read as follows; ; .~ : &ge, contains a statement ihat the radic-

§ 3271 Manufactare and distribution of POATNACEUIc s licensed by the U.S.
byproduct materials for eertain in. Atomic Enerey Commission for distribu-

vio clinjesl or hbonw !atms Hon -t0 persons: licemsed Iuwrsuani fo

u.ndugmarnlhcense. 5k - 335814 20d $35.100 Group I, Group IS, o7

An spolication for a if to ‘Group IV of 10 CFR Part 35, a6 appro-

manutactare -or -distritute byproducts, FoAle. F under equivalent licenses.of

Agreement States;-.
maberial- for wse uoder the ganeral li-a- f
censs of’ 3L of-this: chapt.er wm pe - ...<2). The. Iabels, leaflets or brochmen

E-Dp’cwed ...

(B} 'Ihs bmudmt mstexial& 1:0 be - thx:? may be seoarnie from or, wt:h.tha
iﬁwiu dsmhutfcn m-me of Emb&mmned.m

exceeding 50 miervonries ennh-- T
&3 Iron 59 I I:nita_nntmeedﬂ::g 2& '

: t : m ‘applicationr for a. specific license.
surable, clearly visible labels - L t.o manifacturs and distrtbute gensrators

(1} Identitying the radicacuvo con-. - O reagent kits eontaining hrprodoct ma-
tents 23 to chemienl form:. and radio-- terial for preparation of radiopharmae
nuelide; and indicating that the amount * Ceuticals. by persors licersed pursuang.
of radionchivity does not - exceed 110 $0. 33514 of this chapler for the uses
microcuries of lodine 131, lodine 125, o mﬂmm})l’ﬂof&heﬂale-&dhl%

carbon 14;* 50 microcuriesof hydrogen ©f this cna_pter wm beapprnved 1! (See

-Note 1)

2 tmﬁnm) or 20 m.u:rocuns ot‘ 1run 88;. _

S.Anzwiaz. R T e e
Pa.rt32torud..._.,. :f‘;‘ﬁ‘ =
§ Mmfamanddimbnﬁnn

Leontaining. by-# j:n. aceordance with . -
- pm&nrmtm&-‘forﬂmedml TYMM~ A
- mlm—;.,—*; e

An application for: :..spec.tﬂc.lleenseto-: ‘fromy the Eood.and. Dmmmmuon.f'

DAY, O BT o et

manuiactore-and diatnbute ~Tadin

_be mumm hbaled and pachged... ‘amotnts ;

afived to each package, or the leaflet or proval of FDA. may be combined wial

‘the lskeling required by FDA. .- -
Nore L. Although the Cormmission does =o
reguiate the pmapuiacturs and distributio
oI resgent kits which do not contain byprod
uct material 1t cdoes regitats tha s of sgo
FRagent Xim for he preparasion of Tadin
Pharmacenticals containing brprodoct mase
tial as part of I3 lcersing acd reguiasio:
-0l Sbe users of the Byproduct material An
" mapufacturer of jeagent kits which do oo
eom.am brpruxnc' malerial who desires t

!umammmysmmm
mmwwmmrur

1. Aminﬂssddﬁbaocrﬂ
“Part 32 o reads - s I

-§3aTd )‘I.-m and Enrrbwon o
. SOTreN .. or deviees weataiaing by
preduct metowial for nﬁdﬂlm .

- An sppbicatim jor a smc:ﬂs Moense
ma.mr.?ac&z-e and distribote smoves au
devizes coninipdme hyproduct materialt
rersons besnzed pursuant to §35.14 ¢
ihis chapter for the uses listed i Grov
VoiSchedulsa.saa‘OOO{tmachapﬁ
wiil be approved i oC

(a) The applicant sat‘..s:ﬁm tl:e ger
zera.!reqlﬂ.remenwin§30.330ftb.!scna,

3 il T
() 'I’he 2ppicani sn.bm.it! siffcier

t:lon of its radiastion safety, includings
RS Thebypmduc:t materialcopiaine
i‘a -chemical md:-physicat iu:n. ar

Ll —QH.. ‘_-»-.-—1

(2) Detalls of design and camt:’ucﬁc
the sourceor deviee: 50 Fi oy f
{3) Procsduzes for, andzesu]tsnt,pn
tot7oe Lesis-to assyre that the souree~
-device will maintain it3 integrity und

- stresses lzely to be eumunbered..j:: B

rial for ose by persons licensed pursuang: ional Exempiion for - & . New -DITE o) use and socidents — —re rosi ~

to §35.14” of this.chapterfor:the- uses. ~{O¥D)" Whﬂbmmpﬂd bycthe-

1 FDA. ) '-:.. v'“l':‘ "“"‘-u-,'.
zsted in Group I, GmmIIi anrm:pIT .-'.;(cJ The appﬂcanimhm:famformaﬂon

{a) The a.ppht:nnt sa.tl.sﬁ,s the genaral
Tequiremenis: speczned -m,;au 33 ot tm:
chapter; ;77 7T a
" () The applicant subm;t.s “evidence .
that the radiopharrnaceutical containing

b:r:rochzct material wiil be rcanufactured,”
labeled, and packed in accordance with -

(1) Ar effective new drug application:
{NTIA) or a Biciogic Product License
Zrom the Food and Dmg Admimstrancn
{(ZDA); or

12} A *Notice of C‘,a.med Tnvestizga-
tonal Exemption for-a New Drug (IND}
that nas been accepied by theFDA; _ - -

{g) The apolicant submits information.
an ike radionuclide, chemical and physi--.-
cal form, packaging including maximum
ACLiVity per paciage, and shielding pro~
vided by the packaging of the byproeduct -
material which is a.ppropriate— far safe

“resgent kit; — L - e

assay; and

which acc_ompan.le.s
reagent ki, contairs:
(1) Adeguate information,

tena.l with the raagent kit, and

1 Ses Notice of Ruh Mak&::g. 38 ?'B 34110.
December 11, 1973, . i

: ackivity-per package, and. sh.leldtna:pm-
C-vided by the packaging of the byprodiict .’
* materiad conta.med n tha senemtur or -

) 'I'helabelamxedtothegenmmr
or reagent Kt contairs informstion on
the radionuclide, gpaniicy, and date of

(e) The Izbel alfxed 1o the generalor
or reagent ki, or the lealet or brochure
the genperator or

from a
radiation safety standpoint, on the pro-
cedures to be followed and the equipment
and shielding to be used in eluting the-
generator or processing moicactive ma-

{2y A statertent that this genemtor
or reagent i (as approvriata) is ap- -
proved for use by persons licensed by the
TS, Atomic Energy Commission pursid-~
. ant to 55 3514 and 35.100 Group IIT

-: {4). For devices. contairing hyprodu
~1naterial, the raﬁtaﬁon—p:nﬂle of & pr
' totype devicar - oo TR

T (3). Details of quality’ comtrol Dl‘

-cedures Lo assure that production soure

.and davices meet the- standa.rd.s- o.. t.

eaigna..d protofype testsy ™

- {5) Procedurss and star.dzrdsinr c&
braking sources and devicesie-. " -

(T) Legend and metbods for labell
sourees and devices as t.o thedr-tadios
tive contant; -

(2} Instructions for ha.nd}mz and skt

ing the source or device Irom the e
tmn safsfy staxdpoing; these frmorintic
are 1o be incinded on a duwrabie label :
tachad to the source or device or aisact
1o 3 permansn? storage contalner for:
souree or devics; Provided, Thabinsin
tiocs which are too lenziby forsuch lz
may be summmarized op the label a
pripted . in detall on a 'n:ochm wh
is referenced gn the lapel;

(e} 'The likel aflzed to- tne source
device, or o ilke permianent siOTAEE
tainer for the sgurve or cavice, coata
irformation oo the ‘-ac‘.:.'.or:l..cnde, gLt

e rsnmul. asms-m VoL, 39, NO. u_uounsr JANUARY 25,1978 as LT e
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:7. and date of assay, and a .statement

22, the (msne of source or device) is -
_..ad by the US. Atomic Energy Com-
I=sion for disiribution to persons li-
= wseant to 5§ 35.14 .end 35.100
- of 10 CFR Part 35-¢r under
Tovexcnt licenses af Agreement States;
ToTided, That such labeling for sources
"ZieR do not recuire lang term storags
=z, zald 198 seeds) may be on 8 Ieaflet
T brochure which acmMu the
3‘.;."'.3%.

. 8%, 161, 132. 1E3, Pub. L, 83702, 68 Stat,

...5 £48, B33, U564, as amensed (42 U.A.C. 2111,
L1, 0332, 2233)) .

De_.-e.d as Ge.rmantown, Md. t.._is 151]3
ar ol .:anua.ry 1974.. -

10800k

PROPOSED am.ss e

For the At-umm Energy Commzssion_

" Goenow M., GranT, -
Actmgr Semtary of the Commission.
- [FR Doe-74=1678 Flled 1-18-74:8:45 am]

~ENVIRONMENTAL PROTECTION
- _ AGENCY g

[40CFR Part 4291

TIMBER PRODUCTS

Proposad Effluent Guidelines and Perform-
ance and Pretraatment Standards for
New Sources

-Qorrection
In F‘!. Doc 14-2 appesring at page 838

_1_n ths. issue of . Thur_suar, ._Tant_:.g.ry 2y

.. . T 2389

1974, the material appearing after § 429 -
85 and -entifled “Criteria for IdenStca-
tion of the Best Practicable Contrg?

- Technology - Currently - Available the
. Best Available Technolomy Econormicalis

Achievable and for New Sources the Bagt
Aveilable Demonstrated Control Tech-
nology fer Classes and Categories of
Point Sources” wes inadvertentiy print-
ed in the Prozrar Rxcistee, It is pot a
part of the text of the proposed rule pngd
should not be considered &5 such for pur-
Poses of public comment. .

FEDERAL REGISTER, VOL 39, NO, 14—MONDAY, JANUARY 21, 1974
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-.,shﬁ.'x c‘"‘:-er ccr-.ﬂ'm Lo §i22laMand 2322 of ihe Com-
i 1 *nigsion ‘-‘cemiat;onc;a“u tn provide an
5 ingizhi Gvio the wcope of envirgnmimtal
-.....- -.-M“‘"wiun. 2 -emnred 3¥ para- ‘reports required to dssure 2 balenced in-
- f8) (1) and () of this ecction of  Ler-isciplineTd angivsis of actiors sig-
srate that 2orificetizn was not given h_ﬁrantl:, af'ea**. i
i fzn's ju;gn_en‘ uch  pon environmend,
¢ Le coltrary to the best j;..,o assist the w

pf»t s or & surviving gesessing defc;e:.(,:es in applicart's en-
fent, If the patiant or {fironmental redorts in cases wital in-

the phwsicion  yoive mcior E;*eraz ooticns.
colsion was re- { Any inferested perscn moy submit to
Commitiee of lhe Federal l?omer Commission, Vash-

Jc.evse propost
cvem:.z:g chonce ¢
aceomganied by the ap: 3
aport of c*““"cm'!'en.a: 1aereI ="ec..
in §2.50 u‘_d .‘\p dix
sach applications =.a.u mmtmue to r:e
mAade as pres-crii:-ed Ly Law.

: - . = - -

Amernd §2.820a) =p tkal if wi

Campliance with the ¥utienal En-
rrneaLit P::-E':l:'v .mt ol 1949 urder

< .
=2 of peers and shall ngton, DC, £0:26 not later than Apri (a) AR certificate apviicaiio:
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Recommended Radistion Exposure Standard for Human Volunteers

The health protection programs developed by the AEC have not taskea inte
account activities of groups or institutions engaged in buman 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 individusl. Individuals who participate
in these experiments ere 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.

The Department of Health Education and Welfare has established guidelines
~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 Protecticn of Human Subjects. Recently, the AEC
adopted this gulde as a Commission policy. This guide identified severszl
potential problem arecas to be considered when conducting human experinen-
tation, radiation inecluded, but no specific guidance is given for solving
sny of the identified problems, The AEC requires each contractor, per-
forming human experimentation, to establish a human-use committze 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,
procedurel, and safety implications of the project. The AEC reviews the
projects programmatically to determine its acceptance for continued supoort.

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, end (2) individuals (voluntee
himan subjects) who will receive no mediceal benefit but receive some
monetary gratuity. It is the latter group which is of concern here. Ther
is, of dourse, overlap between these two groups. For example, patients
undergoing experimental treatment may also act as a volunteer human- subject
in another experiment and mey receive the medical treatment free for their
participation, -

A literature search for the year 1972 and first quarter 1873 revealed
severzl, not hecessarily all, published reports on experiments involving
volunteer human sublects which were supported totally or in part by the
AZC, These experiments involved, generally, metaboliec 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 t0 600 R in the studies involving the organ irradiation.

REHEINER




A total of 355 volunteer human subjects were identified in five of the
eilght experiments listed in Table 1. Organ irradiation of prisoners’
gonads sccounted for 283 volunteers over g nine-year period, and the
other T2 participated in the metebolic and fetal uptake studies. These
experiments were found to involve all age groups from the unborn child
to the BO0-year-old adult. In addition to the radiation exposure, it is
important to peint 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 reaslization 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, L

As the AEC has been actively involved in human experimentation and will
probably continue to be, the following recommendations and enclosed dra®s
stendard are offered es 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 occupationsl
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 thet used to justify the limits themselves. The
demage risk at this level of exposure is acceptable. Additionally, the
contractor should supply the seme radiation exposure information for
volunteer human subjects as is supplied for employees and be subject to
the zecident 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 health and safety clause. The inclusion of a health and safety clause
in these contracts along with the establishment of exposure standards wculd
allow AEC more control then it now has over the safety of veolunteer humsn
subjects.

Thirdly, all contractors to the AEC involved in human experimentation
should receive a periodie health protection review, This review would heve
the effect of enforeing 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 woulsd
be made and enforced. These reviews would be the subject of a repcrt to
the contract administrator.
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These recommendstions are practicable. They would bring uniformity of
ellovable 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 %o carry out its s=afety
responsibilities end help maintain exposures at a low level. In addi-
tion, reports of wisadministrations and unexpected exposure problems
would be of benefit to both the ABC snd other investigators involved in
human experimentation.

Tne concept of exposure standards for volunteer human subjects is not
new, In 1966 two gapers wvere given on the subject at different profes-
siongl meetings.ls One paper suggested that volunteer human subjects be
exnosed to no more radiation than allowed the general population. The
other paper described a standard in effect at Idazho 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.

The problems assoclated with human experimentation are many. This report
has not atterpted to address problems desling with informed consent, or
any of the many legal problems. - This report has attempted to show the
need for a Commission policy for humen experimentation, snd has offered a
rosition for consideration.

* LeRoy, G. V., "Guidelines for Safe Use of Radiopharmaceuticals® AEC
Symposium Series 6, Radioactive Pnarmaceuticals, April 1566, pp 669-677.

2 8ill, C. W. "Some Guidelines for Studies Involving Internal Adminis-
tration of Rediocactive Materials to Human Volunteers" Proceedings of 12th
Annual Bicassay and Anslyticsl Chemistry Meeting, Octcber 1966, Conf.
661018 Biology and Medicine (TID-L500}.
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TABLE I

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

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

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

Thorslund, T. W. "Effects of X-Ray Irradiation on Human Spermatogenesis"
Report (FASA-TH-X-2LL0), January 1972.

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

Cohn, 5. H., et al, "Absolute Measurement of Whole Body Potassium by
Gamma-Ray Spectrometry" Journal of Huclear Medicine, Volume 11,
Ko, 6, pp 239-246, 1970.

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

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

Amtey, S, R., et al "Radiation Dose to Infants from /3Se-1-Selenomethionine”
innual Report on the Contract AT-(40-1)-373k, Qctober 5, 1§72.
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PROPOSED STANDARD

Policy

Radiation'prctection'standardS'applicabie'tO'AEC‘and AEC contractor cpera-
tions shall be established to protect volunteer human subjects participating
in studies involving the administration of external radistion or internzally
depesited radionuclides.

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

To establish radiation proteection standards for AEC end AEC contractor

operations involving studies of the sdministration of radiation or
radloisotopes to volunteer human subjects.

Delinitions
\J\_m o e
a. Volunteer Huwman Subject: An individual Who gives his informed
ccnsent 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.

¢. Critical Organ: The body organ which receives the most damage from
internally deposited radionuclides, (X

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

Apnlicebility

Tae Ctandard set forth in this chapter applies to and shall be followed Dby
Headguarters Divisions and Offices, Field Offices, and AEC contractors.
Coveraze

a. This Standard shall govern ionizing radiation exposure to volunteer
human subjecis.

b. This Standargﬁdoes not & Qly to pa$*eﬁ£3-undeege&ag trestment or

dlagn051s‘by DPhysieTEn f'“kh"known or suspscted illness or disorder
using experimentsl or developmental techniques.

F08G6013
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Exrerimental Protocol

All studies and recruitment practices involving volunteer human subjects
shall be in strict accordance with The Institutiorial Guids to DHEW Policy
on Protection of Human Subjects. Where discerepancies between the DHEW
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
praference:

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

b. volunteers should come from the general population,

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

3, for exposure contrel purposes, the occupatienal worker must
come from the agency or contractor performing the study,

F
v

the informsd consent of all subjects must be in accerdance with
the DHEW guide, and

5. =a competent medicel 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 velunteer human sublect shall be con-
sidered to be an occupational worker and subject to 211 radiation monitcr-
ing, exposure recording, and reporting requirements set forih in AEC Marual
Chepters 0502, 052L, 0525. A volunteer human subject shall not be expes=d
to amounts of both external and internsl radistion which wowld deliver =
combined dose in one guarter or one year in excess of the amount allowed for

r
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an occupational worker. If the critical organ can be defined, the dose
commitment for that organ will not be exceed=d. 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

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

Dezords

Records shall be maintained in atcordance with appliceable AEC Manuazl
Chapters.

Reports

1. Annusl
Annual radiation exposure reports submitted in accordance with
AZC Manual Chapters 0502 and 0525 for volunteer numan subjects

shall be separate from those submitted for employees.

2. Terminstion

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.

Migadrinistration

In the event 2 volunteer human subject receives an amount of radiatiion or
redioisctope other than the planned amount or in excess of the exposure
limits, the AEC and the individual involved shall be so notified as socn
as after discovery as possible but not to exceed 24 hours. Reports of
risadninistrations are subjeet to investigation under ARCM-D502.

Davistions

Any devistion from this Standard shall reguire priocr approval of the
itomic Energy Commission.

080075
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Policy of Medical Division, Oak Ridge Associated Universities, Concerning

Recruitment of Humar Volunteers

March 23, 1967

I. Definition of Normal Human Subject Volunteer -

A person in apparent sound physical and mental héalth, 21 years
"“of age or older, participating without coercion as a subject in a
medical research project. This catego¥y is to be distinguished
frbm a "pafient volunteer” who registers in the Medical Division
as a patient for the investigatiﬁn and possible treatment.of a

medical disorder.

I1. Recruitment -

1. Methods should be discfeet and in the bounds of propriety.
Solicitation in public commuuigations media can be.made
~only through the Humaﬁ Use Committee (procedure attached).

2. Conscious efforts will bé made with ORAU employees to;
have recruitment free of any suggestion of coercion or
implication that participation is expectead. For example,
apnouncements that ask for volunteers will be used rather
than personal solicitation. Participation or non-participationm
shall have no bearing on merit evaluations, status, or
promﬁtion 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.

FEBB0 1D
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IIT. Release Form - An agreement signed and witnessed that:

1.

2.

Participation is of the person's own volition,
Subject understands that this experience is for
experimental purposes, not.for diagnosis or treétmeut.
'SubJEct understands the nature, procedures, and _
.probable effects, if any, of the experiment {These
features should be 1isted or described briefly in the
agreement,)
The voiunteer, whether or not he is an exployee of
ORAU, 13 not cousidered ﬁn employee insofar #s the

experiment is concerned,

el & ClSyrers 12D

Chairman, Medical Division




<5
<2

o5

B N P

OAK RIDGE ASSOCIATED UNIVERSITIES
Oak Ridge, Tennessee

Authorization for the Administration of Radiocactive 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 ot 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

- - -1 authorize the performance upon’ S o T e e e =
S o . B (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 ususl
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
ineluding the following:*
Physician Date

*Physiecian should indicate experimental drugs, radicisotopes, radiation
therapy, and/9r possible placebo or sham therapy. :

rggente o . OCONSENT TO EXPERIMENTAL TREATMENT

MED-146 (2-67)



04K RIDGE ASSOCIATED UNIVERSITIFS

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

1, 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 Assoclated
Universities (hereinafter referred tc as "Association') ce's of my own
blood, by direct vein aspiration, and/or mm? of mv own skin, by direct
skin biopsv.

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 suceessors and assigns, from all claims, actions and causes of actiom, at
law or in egquitv, which I do now or may hereafter have agalnst 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 ecc $ 5.001
101 - 200 ce 10,00}
201 -~ 300 ce 15,003 RLOOD
301 = 400 ce 20.001%
401 - 500 ce 25.003
1 - 2 mm? 10.00} SKIN
This day of y 19 .
Name of Donor (Plemse print) Signature of Donor
Mail check to
City State Zip
Witnesses:

Account to Charge:

Blood received by

Division approval

[Cau060



OAK 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 Oak
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 otf Donor

Mail Check To

) City State i1p
Witnesses:

Account to Charge:

BLOOD RECETVED BY

DIVISION APPROVAL

1085038
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P-67 (750 ]
Ouk éidge)lnatitm of Nuclear Studies

Medicul Division

RADIOSOTOPE TREATMENT

No.

Patient's Name

Isotope

Dose

Source

Shipment No.

Dose Measured by.

Method

Dose Appeoved by

Route of Administmtion

Administeced by.

Wt. Camier Added

Wt Inactive Isotope
Remarks

Dats
Time

. Dose

Isotope
Source

Shipmeat No.

Dose Messured by,

Mechod

Dose Approved by

Route of Administration

Administered by
Wt. Camier Added

Wt. Inactive Isotope

Remarks

Date
Time

Dose

Isotope
Source

Shipment No. ___

Deose Mensured by

Method

Dose Approved by

Rouwe of Administration

Administered by

Wt. Carrier Added

¥t. Inactive Isocope

Remarks

Time

F0600572

RADIOISOTOPE TREATMENT

AEC, Osk Ridge, Tesn. 5-15-30-1000-A 7736
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» Guidelines and Criteria for a Committee Authorizing
the Use of Radioactive Isotopes in Humans'

Joseph P, Kriss, Raymond Barrall, Robert Greenberyg,
Gerald Hanks, Charles E. McLennan and Edward Sieget

Palo Alto, Califomnia

INTRODUCTION

The increased use of radioactive nuclides in the diagnosis and treatment of
hmiman medical ills and in the investigation of the nature of pathophysiclogic
states in humans carries with it the obligation to provide adequate safegnards to
the recipients of such nuclides while at the same time not hampering or restrict-
ing unreasonably the activities of qualified clinicians and investigators. Such
obligations are undertaken at the local level by institotional isotope committees
and, increasingly, by state governments entering into agreement with the Atomic
Energy Commission. Hlowever, the guidelines which govern the decisions of such
authorizing bodies are not readily available and may in some iustances be un-
- specified or be understood, rather than transeribed. 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
committec for human use, with the approval of the State Burcau of Radiologic
Health, has formulated the following set of gwidelines and criteria to be used in
reviewing submitted protocols within its jurisdiction. While some of the items
may he especially applicable to our own institution, we helieve that the document
as a whole has wide applicability and may be nseful to those in other institutions
who bear a responsibility similar to that of our committee.

GUIDELINES AND CRITERIA FOR FUNCTIONING
OF ISOTOPE COMMITTEE FOR HUMAN USE,
STANFORD UNIVERSITY SCHOOL OF MEDICINE
1. Applications

a. Applications will be accepted only from full-time or voluntary members
of the faculty of the School of Medicine, but not from medical students, interns,

‘Departménts of Medicine, Radinlogy, Pediatrics and Gynecology and Obstetrics, and
the Health Physics Office, Stanford University, Palo Alts, California.
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ISOTOTE COMMITTEE FOR HUNMAN USE 71

residents, technicians, fellows, or rescarch assistants. The latter may participate

in a study under the preceptorship of a faculty member. I general, applications

will come from members of clinical departments who are licensed clinicians. In
the mmusual 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 hy the Health Physics
nffice before being considered by the committec.

" ¢ The application must include a protocol of the proposed plan of study

which includes the following items:

. 1. Title of the study,

2. Bricf statement of proposed plan.

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

4, Number and type of subjects to be studied.

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

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

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

9. List of personnel {with titles) assisting the investigator.

10. 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 are more
conveniently supplicd 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 consulied by the Committee in evaluating subsequent
applications.

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

o

2. The applicant

The full-time faculty in the clinical departments 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

Al i g
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gencral research methodology propesed in submitted protocols, The investigator’s
experience with radioisatopes and tracer methodology may be considerably more
limited. This experience will be reviewed by the committee in the context of the
propased protocol. For example, a proposed experiment involving a new thera-
peutic radioisotopic procedure would require aas a minimum previous specialized
training in nuclear medicine or radiotherapy or both, while 2 metabolic study
imvolving the sampling of blood after intravenous administration of 11 or CH.
labeled amine acid or ghicose wonld require knowledge of the nature of these
soft 8 emitters, proper method of handling, knowledpe of the means of their
deteetion 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 methadology will be accepted as
fact without further certification. Uncertaintics concerning an individual's gualifi-
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 nwpon the reguest
of any committee member, _

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

3. The Protocel

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

The committee approves the Code of Ethics of the World Medical Associa-
tion which was approved in June 1964 and is known as the Declaration of ilel-
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 invelve 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 questions:

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

2. Ts 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 umlikely that the information desired cannot be as accurately, easily,
quickly or safely obtained by other methods? or in other species?

8. 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 hy the
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individual elinical investigator beforc undertaking his rescarch. The committee
at its discretion may seck clarification on any of the points.

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

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

3. The relevance of the measured parameter 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
material. '

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,
ar (c) at any time if requested by the Health Physics office for due cause.

Stanford University Isotope Commitiee
far ITuman 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 hespital 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 propasal involves minor
children, particular moral and legal dilemmas arise,
‘The moral issue is necessarily part of the legal jssue.
Radiatdon Safety Comrnittee members, prior to

considering 2 decision in such a matter, will find it

prudent to seck legal counsel. Individual committes
members may have strong moral convictions,
However, interjecting such opinions into the dis-
cussion may amount to 2 subjective judgment of
another’s moral philosophy and can lcad to fruitless
argumentation.

The RSO is often the only non-physician en the
corminittee and must be prepared to assert himself,
Litigation problems and malpractice suits are

potentially serious and can involve not enly 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 quates are from this letter. “At present
& parent or legal guardian may not legally grant
such conseat.”™ (Children zre not the legal property
of parents.) “However, the Jaw doss not state that
experiments on minors may aot be legally eonducted.
Therefore the law is unsettied in this area, In this
regard, use of such word (cousent) cannot be taken
to imply that such “consent” is legally sanctioned.
I have suggested to other campuses that the waord
“permission’ be substituted in order that there is na
misunderstanding.* a

This distinction between the words “conyent’” 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.e. unowned property—
and when the end result is the same, whichever
word is used ?

Regardiess of the distinction between the words
“consent” and *‘permission™, 1 think the word
“informed” is the one which is going to bit the RSO
in the eye. With so much still unlnown about both
latent and genetic effects of radiation, is informed
consenit (or permission) possible? It iz 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 undesstanding? '

Legal Problems

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

“During ouwr discussion vou raised the guestion
whether University policy would include the offspring
of individuals who participated 1t an experiment who
reccive injuries {genesic imbalance), 1 indicated to
you that the question has never been raised previously
and thus University policy does not address iwelf
to this issue. Inmy opinion, the Office of the President
would lock favorably upon a modification to Uni-
versity policy to include offspring. I am therefore
bringing this matter to the attemtion of Speciai
Assistant ____ for resolution.”
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Insarance 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 commitice members would
be covered by the University’s insurance policy.
In this regard, please refer to the memorandum
from Dr. to all Chanceliors, dated. ...
This memorandum included copies of pertinent
correspondence, and thus ¥ 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
mvolving human subjects. We have received several
assurances in this regard Gom the office of the
General Counsel advising us that the Regents would
nnt only assume the defense 6f a member of 2 humag

wis review committee, but would satisfy any
SJment cntered against him except i 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 atiributed to Dr apprars ta
indicate coverage would be complete. I asked the
assistant counsel, in the case litigation arese after a
committee member or an investigator had lcft
University employment, whether he would stilf be
covered and was assured he would be.

-Froublesome Questions

(1) In several proposals I have reviewed, the
investigator has stated that experimentation on
childreny will be limited to children with terminal
disease or limited life expectancy. This is the type
of moral question alluded to carlier. Certainly a
sick child would bave less toleration for the radiation
nsult than a2 well child, I think such a staternent
mplies the investigator’s belief that a terminal child
5 of less value to society and that therefore such
sperimentation is more acceptable to society.
his may he correct, but is the frame of reference
arect? Should not the value the sick child places
his own life be uppermost, and of no Jess concern

an that of a well child?
‘2) In decisions involving medical experimenta-
1 ¢~ +winors {or adults, for that matter) two
’ and trreconcilable viewpoints become
a1 Whether one viewpoint 1s more legitimate
3 the other appears to be more a problem for a
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philosopher than for an expert on radiation effect.
{It is 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 ofset by improved
diagnosis and treagnent 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 18 & serious event) will tend to
feel experimental dosages, especially when far
exceeding occupational limits, are not justifiable.
He will tend to feel that welfarc 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™ 3} This paper
contains an extensive bibliography (55 references)
on the subject. Unfortunately, none of them
present the legal viewpoint.,

(3} Consider a bypothetical case whers a mindr,
experimentally ¢xposed to radiation, develops

lewkemia—regardless of the cause—10 yr after the -

experiment. Consider further that as 2 result, he
sues the University for a million dollars. Tt would
seem that only the amount of the setdement 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 107%-}01% gec,®h 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.t® These agents are
toxic in themselves, however, and must be
administered in precise amounts throughout
the period of exposure as they degrade and aré
excroted tapidly. 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

Cur hospital review committee has adopted the
policy that, in any non-routine administration of
radivisotopes to hwumans, 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, T 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, ¥ have found errors as large as
6 orders of magritede on occasion,

Unless the physician has a preferred reference
source, [ refer him to the 3rd edition of Jounst®
for simplified but accurate computational methods.
It is important to note that in the 2nd edition of
Johns, dosages were based on cssentially complete
absorption of gamma radiation. Consequently,
total dosc figures (depending on the radionuclide)
based on 2n4d cdition 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 Radiadon Safery Officer, presumably, is the
Review Cormrmittee’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 a committee, which, with the exception
of himself, is composed of physicians who are passing
on a (possibly over-enthusiastic) fellow physician’s
propasal.

Understandably, the physician regards himself as
the final arbiter in the matter ofhis patient’s diagnosis,
prescriptions and heaith. It is reasonable to assume
this attitude would carry over to an cxperimental
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 calce-
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 maintamed. Either confrenting him with the
error at a committee meeting, or advising him of it in

LETTERS TO THE EDITOR

a typed memeo 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.

Pumir 5. RusmeRrrLD
University of California
San Diepo
La Jolla, Celifornia 92037
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The University Radiation Safety OHicer
as a Teacher

{Receized 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?”’ Qur answer to
this is Yes, any radiation protection professinnal 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 Radiaton Bafety Committes are
teachers and they are obliged to carry radiation
safcty 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 1 the manner of
involvement; this invelvement might be the respon-
sibility for one or more of the {ollowing:
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ON THE USE OF RADIOISOTOPES

IN HUMAN EXPERIMENTATION

Jokn B. S‘.onbur}

Massachusetts Institute of Technology, Cambridge, Massachuser

Henri Becquerel first recogpized that there are
risks involved in exposure to radioactive isotopes
in 1901, 5 years after he bad 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 (/). The carliest experi-
ments on man using a radicactive 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 labecled 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 effects 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 bacieria, the fruit fly and the
mouse, and there is little reason to doubi that the
principles gleancd from these studies apply ta man
as well. There is no e priori Teason 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
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use of radioisctopes which can be accepted withe -
argument. One of these is that the radiation de-.
should bc no more than the minimum requirad . .
the task 'at hand. Also, within the framework
available knowledge, the value of the findings mu -
outweigh the risk to the subject. This judement mu.:
be intuitive, because just as it is difficult to evalus:.
the risks of a small duse of a radioisotops, it .
almost as impossible 10 prejudge the value of new
information. Another rule is that in all respecis, tae
proposed experiment must conform to the cthicu:
standards which have been established by the scien.
tific community. Still another principle, which ha.
often been incorporated into standards for huma:
experimentation such as in the Declaration of He-
sinki, rcquires that informed consent be obrainel
This is particularly difficult when radioaciive js-
fopes are involved because of the uncertainty of ]
the term “informed.” Consent, yes; this is legalisz:
But how are we to inform a subjzct of the risks in- (
volved in administering a radicactive isolope
specified dose?

RADIORIOLOGICAL CONSIDERATIONS

In order to approach the problem it is ngcessan
to take a brief excursion into radiobiology, Whes
penctrating radiation passes through the cell, some
of it may be absorbed and give up its energy, pro-
ducing ion pairs and highlyv reactive free radicak.
These may damagec critical structures within the czll
and especially DNA, the genctic arbiter. Bases may
be chemically changed or DNA strands broken.

A striking feature of the radiation effect is fhe
much of it can be repaired (7-6). Not only are ther
means for scavenging free radicals before they cauw
damage, but also much of the chenge in the DN®
strand may be repaired through remarkably efficien s
enzyme activity. If unrepaired, damage is often lethe’}
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ar the time of subsequent uttempts at ccll division,
.nd that cell is eliminated, The intensity of the
sdiation injury 1o tissues is governced by the dose,
+o wvpe of radiation, the specific cell type, the rate
« which the cell is dividing and the stage in the

]

s be several-fold more damaging if it is defivered
= 5 single high intensity event than if the same total

I Jpse 3s extended over a longer time span {7.8).
Rediation may have both somatic and genetic
gects. We are concerned here with the possibility
tat small doses may causc accelerated aging, neo-
oizsia or genctic change. Life shortening in experi-
mental animals appears to be an acceleration of all
#ose phenomena which reselt in the death of the
szmmal, There appears to be about a 1-5% life-
gortening effect per 100 rads (9). Upton er af (10)
tund a linear ¢ffect on the life span of mice ex-
wating down to 10 rads. Preliminary analysis of
i life experience of the survivors of the Hiroshima
md Nagasaki incidents hoas suggested a slightly re-
dueed life expectancy among those who received
than 100 rads (/7). Fxamination of life 1ables
o American radiologists whe died between 1933
and 1944 disclosed a tendency toward fife shorten-
¢ when compared to life expectancy among other
iclans {J2). During that period protection pro-
7S were not as rigorous as they arc now, aod
ony radiologists may have accumulated more than
-3 ruds. Radiologists exposed more recently ap-
u 1o have the same Jife expectancy as other physi-
wm (13), While on present evidence it cannot be
«ied that radiation may shorten the life expectancy
; >.poscd persons, there is good reason to believe
-1 3 there is an effect it is small in magnitude and
g -*tid approach the vanishing point in cxperimenta-
“involving any reasonable dose of radioisotopes.
i:.....;.tiun is particularly damaging when delivered
17t fetus. or to the ovary or testis before concep-
% 114-]8), An increase in spontaneous abortion
j—l-:' miscarriage and of childhood leukenia and
3 =18 oceurred after the Hiroshima and Nagasaki
nts (19,20). There was an increase in {etal
‘ ¢ for several years after the heavy exposure
.uan]dp which occurred foliowing one of the
| Rt bomb tests (27). It has been said that malig-
N }*1: nzoplasms and leukemia are more common i
" tn of methers who had received radiation for
" -*lic purposes during pregnancy (22}, but
“msst be viewed as an established fact since
-l difficulties have plagued the relevant stud-
; #riicularly the choice of control groups. Claims
recem}y bezn made in the popular press of
¢ Teduced fertility and heightened infant mor-
and childhood leukemia in areas lying in the
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évision process at the time of radiation. Radiation

fallout puth after some of the atemic bomb tests in
this country (23,24). Fortunately these claims have
now received the kind of rigorous independent evaln-
ation which they deserve and they appear to be highly
dubious (25,26).

LEUKEMOGENESIS

Leukemia is a real problem after radiation. Cur-
rent estimatcs based on the assumption of a linear
dose-effect relationship are thnt one new case of
leukemia is caused by each rad of bone marrow
radiation per million subjects per year during an
average 20-year period (27). In other words, there
is one chance in 50,000 of inducing leukemia in a
patient who reccives 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
fower. They are also based on a lincar extrapolation
o low doses. Since the average dose of radioactive
iodine for the treatment of thyrotoxicosis gives ap-
proximately 10 ruds 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
fizures 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
radicisotopes used in metabolic experiments, the
probability of causing leukemia in the course of a
radioisotope study can be placed at less than 1 in
50,009, One could do 500 such studtes and still have
a less than 1% risk of generating one case of leu-
kemia. One may worry as much as he Jikes about
that one case of leukemia, but this may only lead him
into the philosaphical 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 (31,32}, Eighty-
four percent of the children exposed before the
age of 10 to doses between 700 and 1,400 rads of
internal and 175 rads of external radiation have

587
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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 fash 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 30 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 1s interesting that cancer of the thyroid has not
proved to be a problem in patients treated for
thyrotoxicosis with radioactive jodine. 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. Tt 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 radicicdine
on the thyroid of adult man on the basis of damage
1o 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 {£1) more than 40 years ago. Molecular
biology has provided a clear analysis of the way
in which changes induced by radiation in the base

.......... —F ¥WRT A =P PRV —— |

m——ramaw oL o

el 1 . . . N

proteins and enzymatic machinery of the cell. These
effects of radiation must be considered against a
background mutation rate caused by natural radia-
tion, digtary mutagens and copying errors (42).
While genetic loci vary and in some instances vaty
widely in natural mutation rate, the risk of muta-
tion at any one locus is approximately one per
100,000 per generation. Most muiations are reces-
sive and are not seen unti! the carricy crosses with
one who has a similar recessive gene, and then one
quarter of the progeny will be homozygous for the
mutant gene. While it 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 muotations which are deadly in the
homozygous form may be highly advantageous to
the heterozygote: witness the success of the hetero-
zygote for hermoglobin “8” in struggling with fal-
ciparum malaria, a ctrcumstance which permits the
development of a 40% carrier rate for the abnormat
gene in cerfain 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 stmple as it appears at first glance,

It is difficult indeed to estimate the risk of a
given dose of radiation to the gonmads. The risk is
real but our 4nformation is not adequate to give a
true estimate-of 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 20h 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
mousg, processes of repair of radiation damage on
the one band 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/yeur (46).

EXPOSURE STANDARDS

Users of radioisotopes are obliged to be concerned
with standards of radiation safety becaase 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). Perhaps the first at-
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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 internutional committecs
have developed standards of radiation safety, and
maximal permitted doses have been repeatedly low-
ered.

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

“It is 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-

cnce backed by various statistical data it is desir-

uble to be on the safe side” (49).

In 1959 the same Advisory Committec rccom-
mended that the permissible dose be reduced and
integrated on a quarterly basis. There are currently
efforts 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 these in my own institution, for radiation workers
are set at 1.25 rads per quarter for whole body, lens
of eve and gonads, Limits for nonradiation workers
are one-tenth those for radiation workers.

THE ETHICAL DILEMMA

Radiation protection committees charged with set-
ting safcty standards in human experimentation have
had the difficult task of balancing the needs of in-
vestigators against the conjeclural risks of radiation,
They have had to make their decisions when the
benefit of the investigation to the patient and its
relevance to his therapy were at best uncertain, They
have been forced to decide whether the risk of radia-
tion exposure to an individual would cutweigh the
benefit which the new information might have for
society. Usually these commitiees have been guided
by the standards established for radiation workers
or they have laken 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 entitied “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 considecrations 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 dircet benefit to the individual, that is, on
volunteers, and it is clear that additional restraints
musl apply to this groop.

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 paticnts
than in volunteers. But a subtle ambiguity often
arises when a procedure 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 paticnt 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 opinian that for patients with
a disease being studied, there need be no striclure
imposed by a lack of immediate and direct benefit
to the patient, but rather that the term “assessment”
as used by the MRC should be understood to encom-
pass Tull investigation of the disease process exhibited
by the patient, This is the crucial point. Of course,
the investigation must be directly related to the il
ness ¢xbibited by the particufar 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 effects at low dose levels,
and here at once on¢ is confronted by many uncer-
tainties, For example, is there a threshold dose for
carcinogenesis, and genetic und other cffects? There
is impressive evidence which indicates that in many
situations there is, For example, survival curves after
radiation almost always show a relatively lessened
efiect in the low dose range (52), and therc is evi-
dence for a threshold dose for radivm 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 viriually 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 iodine, pro-
vided again that this is restricted to subjects who
have reached their adolescent years. In other situa-
tons where there might be selective Jocalization of
an isotope in vulnerable tissue, such as possibly
2581 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
fime 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

permitied dose a dcfinitive answer can be ob-

tained. .

3. Experiments should only be performed when

they conform to established ethical and legal

NN IRUERT
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standards and when the cxperiment 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 rescarch 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 thete 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 fiexibility must
extend—with obvions constraints—to true vol-
unteers, who may be as crucial to the experiments
as the patients 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 controiled
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
onlv to prescription drugs,
although some parts could
apply to nonprescription
medicines.
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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 sobjected 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
doss, additional testing is done to
detcrmine 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
spansor must submit to FDA a
form known as a “Notice of
Claimed Investigational Exemption
for a New Drug.” The sponsor must
tell FDA the complete composition
of the drug, its source. and how it
is made,

In addition, the sponsor must

t08009b

submit the resvlts of all anima
studies 1o doecument that enough
testing has been performed in ani-
rnals to indicate that the drag shows
promise of being useful in humans.
and that no test subject will be ex-
posed to an unreasonable risk.

The TND 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 reguires that, at the
institution where the drug is {0 be
tested, a committee composed of a
broad spectrum of disciplines such
as physicians and clergymen review
the protocol to assure that patients’
rights are adequately protected.

Human testing is divided intec
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 it
should be given (bv mouth or injec-
tion, for example). and what the
safe dosage range is. These test
involve a small number of patienu
—usuallv fewer than 10.

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

The safety vecord of such K
scarch is excellent. FDA knows
no volunteer patient who has bee
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permanently harmed as a result of
Phase T testing of hundreds of new E-3 ~
compounds under the FDA proce- =
dures established in 1962, Some pa- "
rients do become ill as the dosage
is increased.

The main things investigators are
looking for during Phase 1 studies
are 1o 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
successfuily. Phase II studies can
start.

i 1

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
indicale the drug’s safety.

If the Phase II tests show the
drug may be useful in treating a
disease and the long-term animal
testing indicates no unwarranted
harm. then the sponsor proceeds to
Phase TIL

Phase TH
This is by far the most pxtensive
testing. Phase TH siudies are n-
tended to asscss the drug’s safety,
sffcctiveness. and most desirable
dosage in treating a specific discase
in a large number of patients. As
Wit earlier human studies, these
1. ¢ carefully controlled—that
is. 1... investigator must have a ba-
sis for determining that the drug
wself is causing the desired effect,
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rather than other wvariables or
chance.

In Phase 111, the drug is used the
way it would be administered when
marketed. Once Phase IT! 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
calied 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
rans 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,
presenily 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 & 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. 1f 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. Tegally,
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.

Ju making an important decision
such as authorizing the sale to the
public of a potent new chemical, it
s imperative that FDA make sure
the drugs 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 1o reduce
the time delay. All the problems
have not been soived. 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 Jabeling. 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 dissemninated by
the manufacturcr. The company
may not make any claim for the
drug which is not in the approved
labeling.

A summary of many package in-
serts 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 production meth-
ods for the drug and its safety anc
cffectivencss. Any information in
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of the application is considerably .
longer.
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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. Tmmediate
reports are required in cases of drg
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
fong-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.

“¥e-Too”

1f 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 js important
to note that FDA does not issue
patents for dmgs. They are issued
by the U.S. Patent Office and last
for 17 years. If a firm develops a
mew 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-

i U 8 U!él,f Ifffﬂmry 1974 | FDA Consumer

A summary of many package inserts
appears in the Phvsician’s Desk
Reference, a widelv distributed
book to which physicians often tirrn
for informarion about prescripiion
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 a2 minor
change in the manufacturing proc-
ess can affect the final product. This
type of approval, which is sought
frequently, is called a supplzmental
New Drug Apnplication.

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 wamings 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
effectivenass”™ 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.

Labeiing for Patients
In 1970, FDA took 2 major step to

provide information about prescrip-
tion drugs directly to patients. The
Agency decided that manufacturers
of oral contraceptives—*“The Pili®
—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 PHl.” Drugs
used for contraception are different
from others in that they are given
to healthy women, not to treat dis-
ease, and there are mnonchemical
alternatives.

In 1973, FDA decided that in-
formation should be provided di-
rectly to patients on two other con-
traceptive drugs, diethylstilbestrol
{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

Tncreasing 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 doz2s nat beliave
that any person should be required
to participate in a study involving
investigational drugs. or duped into
taking a drug he dJoes not need.
The law reguires that before using
investigational  drugs on  hurans,
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The package insert niisi accompany
the drug whenever it is shipped in
interstate commerce. 1t also serves
as the basis for all information on
the drug disseminated by the
manufacturer.

In 1970, FDA decided that
manufacturers of oral contraceptives
must include in all packages
received by patients a statement
sununarizing the potential risks of
the drug. This has become known
as a “patient package insert.”
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the phyvsician must cbtain 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 io
drugs for children. Many drugs
available for adulis 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 2 test situation are
those who need it for a disease.

18 [ February 1974 | FDA Consumer
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To kelp improve medical
communications, FDA publishes a
Drug Bullerin 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 w0 be placed by
the drug company in the journals
in which a misleading ad appeared.
or remedial Tetters sent to physicians.

It is generally acknowledged that
the prescription drug information

system in the United States needs
improvement. so that phyvsicians are
assured of having accourate 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 1o 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 accepiable 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 effzctiveness
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 und that FDA"
regulatory  efforts result in  trw
benefits to the public.

Wavne L. Pines is editor of FDy
CONSUMER,
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: NOTICE OF
CLAIMED INVESTIGATIONAL EXEMPTION
FOR A NEW DRUG

Name of Sponsor

Gould A, Andrews, M.D., Chairman, The Medical Division

Oak Ridge Associated Universities, Oak Ridge, Tennessee 37830

A'dd:ess
Diate Julj? 10, 1972
Name of Investigational Drug _ Strontium -85 m

To the Secrerary of Healch, Education, and Weifare
Foar the Commissioner of Food and Drugs
Washington, D.C. 20204

Dear Sir: )
: The sponsor, - Gould A, Andrews

, submirs

this notice of ¢laimed investigational exemption for a pew drug under the provisions of sectionm 305(i) of the
Federal Food, Drug, and Cosmetic Act and §130.3 of 'I'n:le 21 of the Code of Federal Regulations.

Arttached hereto, in wiplicate, are:

1. The best available descriptive name of the drug,
includiog o the extent koown the chemical name and
structure of any new-drug substance, and a srmatement of
how it is to be administered. {If the drug has only a code
rname, enough ipformation should be supplied to identify
the drug.)

2. Complete list of components of the drug, including
any reasoc2ble alrernates for inactive components.

3. Compie:s statement of guaotitative composiction of
drug, including reasonable variations thar may be expected
during the igvestizarional 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, facilizies, and conwrols
vsed for the manufacrwring, processing, and packing of the
new drug to establish and maintain appropriate standards
.of identity, suwengtk, quality, and purity as npaeded for
safety and to give significance to clinical investigations
made wirth the drug.

5. A statement covering all information available to
the sponsor derived from preclinical investigations and
agy clinical srudies and experience with the dmg as fol-
lows:

- a. Adequate information abour the preclinical investiga-
sions, including studies made on laboratory animals, on
the basis of which the sponsor has concluded thac it is
teasonably safe o iniriate clinical investigations with
Zoz drog:  Such informatien should include identiffcation
of rhe person who conducted each investigation; identifi-
zation aad guaiifications of the individuals whe evaluated
thie resuits and concluded rhat it is reasonably safe to
iniciate clinical investigations with the drug and a’ stare-
tment of where the investigations were conducted and where
the records are available for inspection; and enough de-
zails abour the investigations co permit scienrific review.
The preclinical investigations shall not be considered
adeqguace to justify clinical testing unless they give proper
atrention to the conditions of the proposed clinical cesc-
ing. When this informacion, the outline of the plan of
ciinical pharmacoleogy, or any progress report on the clini-
cal pharmacology, indicates a need for full review of the

1383

preclipical data before a clinical trial is und=rraken, the
Deapartment will norify cthe spoasor to submit the compiete
preclinical data and to withhold clinical zrials uaiil the
review is complered aad the sponsor notified. The Food
and Drug Administration will be prepared to confer with
the sponsor concerning this action.

b. If the ding has been marketed commercially or in-
vesctigared (e.g. outside the United States), complete
informarion abour such distribution or invesrigation shall
be submirred, along with a complete bibliography of any
publications about the drug.

c. If the drug is a combination of previcusly investi-
gared or marketed drugs, an adeguate summa:cy of pre-
existing informarion from preclinical and clinical investi-
gations and experience with its components, including
all reports available to the sponsor sugzesting side-ei-
fects, coataindications, and ineffecrivemsss io use of
such componsats: Suwch summary should include ap ade-
quate bibliography of publications about the components
and may incarporate by reference any icformation coacern-
ing such componenrs previously submirted by the sponsor
to the Food and Drug Administrarion. Include a statement
of the expected pharmacological effects of the combina-
tion.

7. A total of five copies of all informational material,
inciuding label and labelipg, which is to be supplied to
each investigator: This shall include an accurate descrip-
tion ol the prior investigations and experience and their
resvits pertinent to the safety and possible usefulness of
the drug under the conditions of the in-.restig:\:ion. [t shall
pot represen: that the safary or vsefuloess of the drug has
been established for the purposes o be investigated. It
shall describe all relevant hazards, contr:mdnca..wns
side-effects, and precautions suggested by prier investiga-
tions and sxpericnce with the dmg under 1nv:st1£,at10n and
related drugs for the information of clinical investigatars.

8. The sclentific waining and experience consiered
approptiate by the sponsor to gualify the Inves:tigators as
suitable experts to lnvestipate the safety of the drug, bear-
ing in mind what is Lnown about the pharmacological
action of the druz and the phase of the investigational
program that is to be undertakea.
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9. The names and a sammary of (\ training and cx-
pericnce of each investigator and of the individual charged
wi-h moniroring the progress of the invesrigation and

iating che evidence of safery and effectiveness of the
, as it is teceived from the investigators, together
with a statemsnt that the sponsor has obrained from sach

- investigator a completed and signed form, as provided in .

subparagraph (12} or (13) of this paragraph, aad that the
investigator is qualified by scientific training and ex-

perisnce as ap appropriate expert to uodertake the phase |

‘of the investigation outlined in secrion 10 of the ‘'Notice
of claimed investigational exemption for a new drug.”
{In crucial siruations, phase 3 investigators may be added
and this form supplemested by rapid communication
methods, and the signed form FD 1573 shall be obtained
promprtly thereafter.) .
1D. As outline of any phase or phases of the planned
investigations, as foliows: o
a. Clinical pharmacology. This is ordinarily’ divided
into two phases: Phase 1 starts whea the new drug is
first introduced into man—only animal and in virro dara
are available—with the pwpose of determining human
toxicity, metabolism, absorption, climination, aad other
pharme cological action, preferred rouce of administrasion,
and safe dosage tange; phase 2 covers the initial wials
on = limited number of patients for specific disease con-
trol or prophylaxis purposes. A general outline of these
phases shall be submirted, identifying the investigator or
investigators, the hospitals or research facilities where
the ciinical pharmacoiogy will be undertaken, any experr
committees or panels ro be ucilized, the maximum oumber
of sgbjects to be involved, and the esrimared duration of
these early phases of invesctigaction. Modification of the
experimental design on the basis of experiecce gzaised
peed be reposted only in the progress reporcs oo these
early phases, or in the development of the plan for the
‘cal trial, phase 3. The firs: two phases may overlap
when indicated, may require additional animal data
beiore these phases can be complersd or phase 3 can be
underraken. Such animal tests shall be designed to rake
toto acecpunt the expected duration of administration of
the drug to buman beings, the age groups and physicsl
status, as for ezample, infants, pregnant women, pre-
.menopzusal women, of those human beings to whom the
drug may be administered, unlesa this has already been
done in the original anim=l studies.
b. Clinical triaf. This phase 3 provides the assess-
" ment of the drug's safety and effecriveness and optimum
dosage schedules in the diagnosis, tweamment, or prophy-
iaxis of groups of suhjects involving a given disease or
condition., A reascnable protocol is developed on the
basis of the facts accumulated in the earlier phasecs, io-

Very truly yours,

¢luding completed w.d submicted animal siudies. This
phase is conducted by separate groups following the same
protocal (with reasonable variations and zltzcnatives per-
mirted by the plan) to produce well-conrrolled clinical
data. For this phase, the following dara shall be sub-
micced:

i. The pames apd addresses of the investigators. (Ad-
dicional investigators may be'added.)

ii.. The specific pature of the investigations to be con-
ducted, together with informartion ar case repore fjorms ro
show the scope and derail of the plaaned clinical observa-
zions and the clinical laborarory tests te be made and
reported. .

iii. The epproximate number of subjects (a reasonable
range of subjects is permissible and addicions may be
made), and criteria proposed for subject selection by age,
sex, anod condition.

iv. The estimared duration of the cliaical trial and the
inrervals, oot exceeding 1 year, at which progress reports
showing the tesults of the investigations will be submirced
to the Food and Drug Administration.

{The npotice of claimed investigational exemption may be
limized o any one or more phases, provided the outline of
the additional phase or phases is submitred before such
additional phases begin. This does not peeclude coning-

-ing s subject on the drug from phase 2 to phase 3 withour

ioterruption while the plac 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
mote than one independent competenr investigator to main-
tain adequare case histories of am adequare pumber of
subjects, designed o record observarions and permit
evaluation of any and all discernible effects arriburable ro
the drug in eack individual treated, and comparable rec-
ords on any individuals employed as conmols. These rec-
ords shall be individual records for each subject main-
tained to include adeguate informatiop pertaining toeach,
including age, sex, conditions treated, dosage, frequency
of administration of the drug, results of all relevaar cliai-
cal observations and laboratory ezaminations made, ade-
quate informarion concerning any other treatment given and
a full statement of any adverse effects and useful resuics
observed, together with an opinion as to whether such =f-
fects or results are atciburable to the drug under invesri-
gation.

1i. It is understood that the spomsor will porify the
Food and Drug Adminiscration if the investigation is dis-
continued, and the reason therefor.

12. It is vnderstood thmt rhe spoasor will norify each
investigator if a new-drug application is approved, or if
the invesrigation is discosrioued.

13, 1If the drug is to be sold, a full explanation why sale
is required and should not be regarded as the commercial-
ization of & new drug for which an applicarios is not
approved.

QOak Ridge Associated Universities, Medical Division

{Sponsor)

pyd

Per

Gould A. Andrews, M.D.

— Chairman, The Medical Division

{Indicate autbority}

, notice may be amended or supplemented from time to time on the basis of the experience gained with the new drug.

ress reporrs may be used to update the notice.}

ALL NOTICES AND CORRESPONDENCE SHOULD BE SUBMITTED IN TRIPLICATE.
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TMINT TH DUCATION, AND WELFARE -
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CAONSUMEIR PRARTECTION AKD EN\”RONHENT&L HEALTH SERVICE
FODD AND DRUG ADMIMNISTRATION
WASHINGTON, O.C. 20204 -
i : NEW DRUG APPLICATION (DRUGS FOR HUMAN USE)

(Titic 21, Code of Federal Regulations, §130.4)

ame of applicant

Addzess

Date

Name of new drug

{ ] Original application {regulation §130.4).

i__i Amendment to original, unapproved applicarion (regulation §130.7).
[} Supplement to an approved application (regulation $130.9). '
[T} Amendment to supplement to an approved application.

The undersigned submits this application for a new drug pursuant to section 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 fumish 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, dosages, routes,
methods, and frequency and duration of adminisiration, any relevant wamiags, 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 ia the form described in §130.4(e) of the new-drug regulations, and constitucicg

» part of this application are the following:

1. Table of conzents. The rable of contents should
specify the voizme oumbet and the page number in whick
the complete and derailed izem is located and che volume
aumber and the paze number io which the summary of thax
item is located (if any).

2. Summary. A summary demonstrating that the applica-
tion is well-organized, adequately tabulated, statistically
analyzed (where appropriate}, and coheren: .and - that it
presents a sound basis for the approval requested. The
swomary should include che following informasion: {la
liew of the outline described below and the evaluation
deserzibed in Item 3, ao expanded summary and evaluation
as outlined in §130.4(d) of the new-drug regulations may
be submicied to facilitate the review of this application.)

a. Chemistry.

7. 'Chemical structural formula or description for any
aew-drug substance. )

ii, Relationship to other chemically or pharmacelogi-
cally relaced drugs. :

iii. Description of dosage form and quanticative com-
position.

b, Scientific rationale and purpose the drug is to serve,

c. Reference number of the iavestizational drug no-
ticels) under which this drug was investigared and of any
notice, new=drug application, or master file of which any
congeats are being incorporated by reference to supporrc
this application. _

d. Preclinical studies. (Present all findings includiag
all adwverse cxperiences which may be iaterpreted as
incidental of not drug-related. Refer to date and page

amber of the investigational drug notice{s) or the volume
«nd paze oumber of this mpplication where complete dara
sod reposts appeas,)

i, Pharmacology {pharmacodyramics, endoctinology,
metabolism, ecc.).
FD FORM 356M {3/6%)

FREVIOUS EDITION MAY BE USED UNTIL SUPPLY I3 EXHAUSTED,

ii. Toxicology,and pathology: Acute toxicity studies;
subacute and chronic toxicicy studies; zepsoduction aad
teracology studies; miscellapeous studies.

e. Clinizal studies. (All material should refer specifi-
cally to each clinical investigator and to the volume aand

--page number in the application and any documeots in-

corporated by referance where the complete data and re-
- pores way be found.)
i, Specia!l swudies not described elsewhere.
if. Dose-range studies.
iii. Conrolled clinical studies.
iv. Other clinical studies {for sxampie, uncontcalled or
incompletely concralled studies).
v. Clinical laboratory studias related o eifectiveness.
vi. Clinical lsboratory studies relazed co saiety.
wii. Summary of literarure and unpublished reports avail~
able to the applicaat.

3. Evaluation of safecy and effectivengss. a. Sum-
marize sepacately the favorable and usfavoradle evidence
for ench claim in the package labeling. Inciude references
to the volume and page number in the application and in
any documents incorporated by refetrence where the com-
plete data and reporrs may be found.

b. Include tabulation of all side efiecis or adverse
experience, by age, sex, and desage formulation, whedaer
or not considered to, be significant, showing whether ad-
ministration of the drug was siopped and showiag the
investigator's name with a reference to the volume and
page number in the appiication and aay docvments in-
corporated by reference where the compleie data and re-
ports may be found. Indicate those side efiects or advesse
experiences considersd to be drug-related.

4. Copies of the labe! and all athee labeling to be wsed
for the drus (s rotal of 12 copies if in final priated form,

4 copies ii in diafc form):
F980103




2. Each label, or other lebeling, should be cleearly
identified to show its position on, or the manner in which
it accompanies, the market package.

&, If the drug is to be offered over the counter, labeling
an or within the rerail package should include adequate
" directions for use by the layman under all the coaditions
for which the drug is intcnded 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 direcesd to the layman., If the drug is intended or
offered for uses under the profcssional supervision of &
pracritionsr licensed by law to adminiseer it, the applica-
tion shauld also conrain labeling that includes adequare
information for all such uses, including all the purposes
for which the oversthe—counter drug is vo be advertised to,
or renresented for use by, physicians.

c. If the drug is limited in its labeling t0 use uader
the professional supervision of a practitioner licensed by
law ro administer ir, its labeling should bear iaformarion
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 51.106(b) (21- CFR 1.106{b)). The
application should include aey labeling for the drug
intended ro be made available to the layman.

d. if no established name exists “for a new-drug sub-
srance, the application shall propese a . ponproprietary
pame for use as the established name for the substance.

e. Typewritten or other drafr labeling copy may be sub-
mitted for preliminary consideration of an application. An
application will not ordinarily be approved prior o the
submission of the final printed label and labeling of the
drug.

/. No applicaction may be approved if the labeling is

false or misleading in anoy particular.
(Wheo mailing pieces, any other labeling,.or adverstising
copy arz devised for promotion of the new drug, samples
shall be submitted ac the cime of inicial dissemination of
such labelirg and at the time of initial placement of any
such advertising for e prescription drug (ses 5130.13 of
the new-~drug regulacions). 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 droug is {or is not)
limited in its labeling and by this application zo use
under the professional supervision of
licensed by law te administer it.

6. A full list of the articies used as components of
the drug. Thie list should include all substances used
in the syathesis, extraction, or ocher mechod of preparation
of any new-drug substance, and in the preparation of the
finished dosage form, regardless of whether they vadesgo
chemical change or are removed in the process. Each
substance should be identified by its established name,
if any, or complete chemical name, using strucrural
formulas when necessary for specific identification. [f
any proprierary preparation is used as a component, -the
proprictary name should be followed by a complete quan-
titarive statement of composition, Reasonable alternatives
tor 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 quancity of the drug in the form in which it is to be
dizeributed (for example, amount per- tablet or per mil-
liliter) und a batch formula represencative of that to be
employed for the manufacture of the finished Josage form.
All components should be included in the barch formula
tegardless of whether they appear in the {inished product,
Any calculuted excess of an ingredient over the lubel
dyeclaration should be dcsibna::d as such and percent
Cxeess :.royns é{(;aaonablu variations may be specified.

I

a practitioner

Nl T 1 nee

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. lacluded 1n tnis descricuon
should be full information with respect to =zny n=2w-drug
substance and to the new=drug dosage form, as follows,
in sufficient detail to permit evaluacion of the adequacy
of the described methods of manufacture, processing, and
packing and the described facilities and controls rto
determine end pressrve the identity, strength, gquality,
and purity of the drug:

@, A description of the physical facilities including
building and equipment used in manufacturing, processing,
packaging, labeling, storage, and contral operations.

b. A description of the qualifications, including cduca-
tiona!l background and experience, of the technical and

professional personnel whe are responsible for assuring -

that the drug bas the safety, ideaticy, strength, quality,
and purity it purports or is represented to possess, and a
statement of thelir responsibilities.

¢. The methods used i1n the synchesis, exrraction,
isolation, or purification of any new-drug substance. When
the specifications and controls applied to such svhstance
are Ipadequate in themselves to determine its identity,
strengrth, qualiry, =2ad purity, the methods should be
described in sufficient detail, including guantities used,
times, temperacures, pH, solvents, etc.,
these characteristics.
in methods within reascnable limits that do nor affect
such characteristics of the subsrance may be specified.

d. Precautions to assure proper, identity, strength,
guality, and purity of the raw materials, whether active or
aot, including the specifications for acceptance and

to determine

" methods of testing for each lot of raw material.

e. Whether or not each lot of raw materials is given a
serial pumber to identify it, and the use made of such
numbers in subscquent plant opezations. -

[ I the applicant does not bimself pezform all the
manuiacruring, processing, packaging, labeling, aod con-
trol operations for any new=drug substance or the new=drug
dosage form, his statemesnt identifying each person who
will perform any part of such operations and desipnating
the part; and a signed statement from each such person
fully describing, dircetly or by reference, the methods,
facilities, and controls in his part of the operation.

& Mecthod of preparation of the master formula records
and individual batch records uod maoner in which these
tecords are used,

Alternarive methods or wariatioans .

b, The insteuctions used in the manufacturing, process- -

ing, packaging, aod labeling of each dosage form of the
mew drug, including any special precautions observed in
the operations.

i, Adequate information with respect to the characrer-
istics of aod the tear mechods employed for the container,
closure, or other componedt parts of the drug package to
assute their suitability for che intended use.

7- Number of individuals checking weight or voluma of
each individual ingredient entering ioto each batch of the
drug.

k. Whether or not the total weight or volume of each
batch is determined at eny stage of the manufacturing
process subsequent to makizg up a batch accerding to the
formula card and, if 50, at what stage and by whem it is
done,

L. Precautions to check the acrual package yicld pro-
duced from a bateh 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 baiches of drugs in the
event of an uncxplained discrepancy,

m. Precautions to assure that each lot of the drug is
packaged with the propec label and lubeling, including
provisions foe lubeling sturage und inventory contral.

)



. The analytical controls used during the various
stages of the manufacturing; processing, packaging, and
labeling of e drug, including a detailed descriprisa of
the coliccrion of samples and the analyrical procedures to
%izh they are subjected. The aralytical procedures
ouid be capadle of detcrmining the active components
“within a reasoaable degree of accuracy and of assuring
the :denzivy of such components. If the article is one that
is represented to be sterile, the same  informadion wich
fe3ald to the nanufacturmg, processing, pacLaﬂr , and
the coliection of samples of the drug should be given for
sterility conzrols, Include the standards used for ac-
cepiaace of cach Iot of the finished drug.

o. An cxplanation of the exact significance of the
bareh conirul numbers used in the maaufacturing, process-
ing, packaging, and’ Iabf.lng of the drug, includiag the
cantrol numbers that appcar on the label of the finished
article. . Statr whether these aumbers enable determina-
tion of the complete maaufacturing hiscary of the product.
Desceibe 20y methods used to permit determination of the
distribution of any bach if its recall is required.

P A complete description of, and data derived from,
studies ¢f the siability of the drug, iacluding informarion
showiag the suimbility of che analyrical methods used.
Describe aay =ddicional scability studies underway or
con:emplazed. Swabilisy dara should be submiried for any
new=drug substance, for the finished dosage form of the
drug in the cozrainer in which it is to be markered,; in-
cluding any proposed mulriple-dose coarainez, and if it is
te be put iato solution at the time of dispensing, for the
sclution prepared as dizected. Srate rhe expiration dace{s)
tha: will be used on the label to preserve the idenziry,
strength, quality, and puricy of the deug uncil it is used.
{If no expiration date is proposed, the applicaor maust
justify its absence.)

g. Additional procedures employsd which are desigoed

prevent costamioation and otherwise assure proper

vonirol of the nradust.
{An apoiica:ioa may be refused. uvoless it includes
adequate "informacion showing that the methods used im,
2nd the facilities 2n8 conczols used for, the manufactering,
D'ocess'ng, and packaging of the drug are adeqna:e ©
preserve irs idemtity, strengrh, quality, and purity is conw
formiry with good manufactuting practice and identifies
cach establishment, showing the location of the planc
conducting these operazions.)

9. Samples of the druz and articles used as compo-
neats, as Iollows: a. The fallowing samples shall be sub-
mitted with the application or as soon thereafter as they
become available. Each sample shall comsist of four
ideasical, sepazately pack kaged subdivisions, each con-
taining a: least three times the amount :eqm:ed to per-
form the laboratory test procedwees described in the ap-
plication o determing compliaace with its conwrol speci-
iizations for ideatity and assays:

i, A rzpresentative sample or samples of the finished
dasage ioim(s) proposed in the application aad employed
in e clinical iavestizations and a represeatative sample
or samplzs of esach new-drug substance, as defined in
§130.1(z}, frem thé batch{es) employed in the production
of such dosaze form{s).

. A represeatative sample of samplcs of finished
marker pacuages of each dosage form of the drug prepared
for i:l:a.l marieting and, if any such sample is not from a
commercinl-scale producction batch, suck a sample from a

rep:csea:;::ve commercial-scale production baich; and a
~presentative sample or samples of each new-drug sub-
.nce as defized in §130.1(g), from the batchles} em=
~s07ed in the production of such dosage form(s).
iii. A sawple or samples of sny reference stuadard and
blank used in the procedures described ib the application
for assaying =ach sew-drug substance and other assayed

TN

components of the finished drug: Provided, However, Thac
samples of selccence standards recognized in the official
U.S. Pharmacoreina or The Natioaal Farmulary nced not
be submitted vnicss reguesced-

b, Addirional samples shall be submirzed on reques:t.

c. Each of the samples submitted shail be approprie
ately pockaged and labeled to prescrve its characteristics,
to Idencify the material and the quantity in cach sub-
division of the sample, and to ideatily each suddivision
with the name of the applicant and the new=irug zpplica-
tion fo which it refates.

d. There shall be incinded a full list of the sample
submitted pursuanc to liem 9a; a statement of the oddi-
tiona] samples that will be submined as secan as avail-
able; and, with respeet o vach sample submisted, full
information with respece to its identity, the origin of any
new-drug substance coorained therein (including in the
case of new-drug substances, a statement wherther it was
produzed on a laberatory, pilet-plant, or full-production
scale} and detailed results of all laboratary tests made o
determine the idenctity, strength, quality, and purity of
the batch represeated by the sample, incloding assays.
Include for any refezence standard a compleie description
of its preparation and the zesults of all labeoratory tests
on it, If the tes: methods used differed from those de-
scribed ia the application, full details of the methods
employed in obtaining the reporied results shall be sub-
mitted.

2. The requirements of Item 92 may be waived in
whole or in part aa request of the appiicaas or atherwise
when any such samples are not necessazy,

f- If samples of the drug are sent uader separate
cover, they should be addressed to the arzentzion of the
Burgau of Medicing and identified on the outside of the
skinpiag carton with the name of the applicant and the
name of tae drug as shown on the appiicatioa.

13. Full repores of preclinical investigazions thar have
been raade to show whetner or nOT (o0& GINE 15 Sals 100 use
znd effective in use. a. An application may be refussd
unless it contains tull reports of adequate preciinical
tests by all methods reasonably applicable 1o a determiza-
tion of the safety and effectivensss of the drug uader the
conditions of use suggested in the propesed labsling,

6. Detailed reports of the preclinical investigatioas,
including - 2fl studies made on laBoratery animals, :he
mezhods used, and the results obtained, should be clearly
set forth, Such infomarion should include ideatification
of the person who conducted each iovestization, a state-
ment of where the investigations were coaducted, ==ad
where the underlyicg data are available for iaspection.
The animal studies may pot be considered adequata ualess
they give proper attention to the ¢onditions of use recom-
mended i the proposed labeling for the drug such as, foe
example, whether the drugz is for shore= or long<erm ad-
ministzaticon or whether it is to be used in Infanis, chil-
dren, pregnant women, or women of child-beariag potential,

c. Derailed reports of aoy pertinsnt microbiological
aad in vitro studies.

4. Sumxmarize and provide a list of lizerature refer-
eoces {if avallable) eo all other preclinical iniormaciza
koown ta the applican:, whether published or unpublishad,
tha: is pertizeat £o an evaluation af the salery or elfec-
tiveness of the doug.

11. Lisc of inysstizotors. a. A compiete list of all
inves:igato:s supplicd with the dsug including cthe name

and post office addzess of each investigator and, .ouowmg

each name, the volume and page refereaces to the ia-
vestigatos’s repoce(s} in this application-and ia acy docu-

‘ments incorporated by refercace, or she explanation of the

omicsion of 2ny reports.
b, The uncxzplained omission of any reporis of ia-
vestigations made with the new drug by tue applicaat, o
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submitted o him by an investigator, or the vnexplaiged
omission -of aay pertinent reporeg of investigations or
clinical expericace received or otherwise obtained by <he
applicant from published literaruce or other sousces,
whether or not it would bias an evaluation of the safecy
of the drug or its effectivencss in use, may coastitule
gtounds for the refusal or withdrawal of the approval of
an atplication.

12. Full reports of clinical investigations thar have
been made fo show whether of not the dreg is safe for use
and effcctive in use, a. An applicarion may be refusad
valess it contains full reports of adequate tests by all
methods reasonably applicable te show whether or not the
drug is safe and effective for use as suggested in the
labeling.

b, An application may be refused unless it iacludes
substantial evidepce consisting of adequate and wells
controlled iovestigations, imeluding clinical investiga-
tions, by experts qualified by scicutific training aod ex-
perience to evaluate the cffectiveness of the drug in-
valved, on the basis of which it could fairly aad respon~
sibly be concliuded by such experts thar the drug will have
the eifect it purports or is represented to have uode:r the
coaditions of use prescribed, recommended, or suggesied
in the proposed labeling.

r. Reports of all clinical tests spousored by the ap-
plican: or zaceived or otherwise obtained by the applicant
should be attached. These reports should iaclude ade-
quate information concerning cach subject weated with
the drug or employed as a contxol, includiog age, sex,
conditions treated, dosage, frequeacy of admiaiscration
of the drug, resules of all relevant clinical observations
and laboratory examinations made, full information con-
cerning any ‘other trestment given previously or concur-
reatly, and a full statemen: of adverse effects and useful
tesults observed, together with an opinion as to whecher
such eifects or results are atuributable to the drug under
investigation and a statement of where the uaderlying
data ate available for inspection. Ordiparily, the repocts
of clinical scudies will pot be regarded as adequate
unless they include reports from mare than one inde-
penden:, competent investigator. who maintzins adeguace
case histories of an adequate number of zubjecta, de-
signed to record observations and permit evaluacion of
any and all discernible effects attributable o the dryg ia
FaCh individual treated and comparable records on any
iedividuals employed as coatrols. An application for a
combination drug may be refosed woless there is sub-
sta::a:ial evidence that each ingredieat designated as
active makes a contribution to the toral effect claimed
for the deug combigation, Excepc when the disease for
which the drug is being tested occurs with such inires

quency in ibe United States as to make testing im-
practical, some of the investigatians should be performed
by compeient investizators within the United States.

d. Auach as a separate section a complered Fomm
FD-1639, Drug Experience Report {obrainable, with in-
structions, on request from the Food and Drug Administra=
tion, Department of Heal:h, Educazion, and Welfare, Wash~
ington, D.C. 20204), for each adversc sxperieace of, if
feasible, for each subject ar patiznt experiencing ome of
more adverse eifects, described in Item 12¢, whether or
pot full information is available. Tomm FD-1639 should
be prepared by the applicant if the adverse cxpecicace
was not reported in such form by the investigator. The
Drug Experience Report should be cross-refetenced to
any narrative description included in Item [2c.

e. All information pertinent to an cvaluation of the
safety and effectiveness of che drug received or otherwise
obtained by the applicant Zom any source, including
information derived from other investigations or cowm-
merical marketing (for example, outside the United Stazes),
ar reports i the scientific litecature, involving the deug
that is the subject of the application and related drugs.
An adequate summary may be acceprable in lieu of a
teprint of a published report which oaly supports other
data submitted. Reprints are nor required of reports in
designated journals, listed in §130.38 of the new~drug
regulations, about rclated drugs; a bibliography will
suffice. lInclude any evaluation of the safery or effec-
tiveness of the drug that has been made by the applicant's
medical department, expert commistee, or cansultaats.

J If the drug is & combination of previously investi-
gated or marketed drugs, an adequate summary of pie-
existing informarion frem preclinical and clinical iavesti--
gation apd experience with its components, imcluding all
reports teceived ar atherwise obmined by the applicant
sugzesting side =ffects, contraindicarions, aad ineiiec~
tiveness in use of suchk components. Such summary should
include zn adequate bibliography of publicaricns about
the components and may incorperate by reference informa-
tion concerningz such components previouwsly submitred
by the applicaa: to the Food and Drug Adminiscragion,

g. The complete composition aosd/or method of maou-
facture of the new drug used ia ecach submitted repors of
investigation should be showo to the extent necessacy to
establish its ideatity, streagth, quality, and puricy if it
differs from the description in Item &, 7, or 8 of the ap-
plication.

13. If this is & supplemestal apwlication, full informa-
tion on each propesed change concefning any statement
made in the atproved application.

Qbserve the provisions of §130.9 of the new-druz regula-
tions concerning supplemencal applications.

y
i

(Applicant)

{Responsible official or agent}

{indicate quthority)

(Warning: A willfully faise statement is & crimiaal offznse. U.S.C, Title 18, sec. 1001.)

NOTE: Th_is application must be signed by the applicant or by an authorized attorney, agent, or official. If the applicast
ar su:.h a‘uthonzed tepresentative does not reside or have a place of business within the Unlted States, the applicacios Dust
also furaish the pame and post effice address of and must be countersigned by an authorized attotney, agent, or official resid-

ing or maintaining & place of business within the United Staces,
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'/’n-'nf OF HEALTH, EDUCATION, AND WELFARE ————
Z HEALTH SERVICE
,:(uu:n FROTECTION AND ENVIRONMEMTAL HEALTH SERVICE STATEME_NT OF INVESTIGATOR
/r—'oua AND ORUG ADMINISTRATION {Clinteaf Pharmewolofpy) froan R senand
WASHINGTON, 0.C, 20204 L . Flosfiners i oy Rin, &R A94 4
TO SURHPLIER DF THE DRUG (Vame and Adriroas) HAML 2 tNVELTIGAT OB (ftrint ar Type)
_ $.3. Adelstein, M.D., Ph.D.
Ridge Associated Universities TATE
. ov. BOx 117 CApril 13, 1971
0ak Ridge , fennessee 37830 HAME DF DRUG
€£.L. tdwards, Principal Investigator Gallium-67 citrate (IND MNo. 5489)
Dear &% S.J. Adelstein, M.D., Ph.D.

The undersigned, ——— .
submits this stalement as required by section 505(i) of the Federal Foad, Drug, and Cosmetic Act and %130.3 of Title 21 of the Code
of Federal Regulaticns as & condition for receiving and conducting clinical pharmacolopy with 2 new drug limited by Federal {or
U::ited States) law to investigational use.

1. ASTATEMENT OF THE EUUCATION AND TRAMNING THAT QUALIFIES ME FOR CLINICAL PHARMACDLCGY

B.5., M.S. Mass. Institute of Technology 1949

M.0. 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. 1953-1954,1957-1958,1939-1960

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, 1988. Course in
radiochemistry and radmophannaceut1ca1 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 ADORESS OF THE MEDICAL SCHOOL, HOSPITAL, OR OTHER RESEARCH FAC!HLITY WHERE THE CLINICAL
PHARMACOLOGY WILL BE CONDULTED

r Bent Brigham Hospital, 721 Huntington Avenue, Boston, Massachusetts 02115

3. THE EXPERT COMMITTEES OR PANELS RESPONSIELE FOR APPROVING THE EXPERIMENTAL PROJECT
Isotopes Commitize, Peter Bent Brigham Hospital

Pharmacy Committee, Peter Bent Brigham Hospital

Committee on Human Studies, Peter Bent Brigham Hosptal

4. THE ESTIMATED DURATION OF THE PRAOJECT, AND THE MAXIMUM HUMBER OF SUBJECTS THAT WILL BE INVOLVED

.1 year
Maximum number of subjects ~ 25

5. A GENTERAL OUTLINE OF THE PROJECT TO BE UNDERTAKEN ﬂ'ﬂ‘odlﬂccﬁuﬂ 1z parmitied on e basis of experience pained withouot
advance aubmizsion of amendmenta to the génwral outfinm,)

Gallium-67 will be purchased from the Isotopes Development Center of the Dak Ridge
Mational Laboratory and compounded into Gailium citrate according to the method specitied
indar pavagraph IIIA of Dr. Raiph M. Kniseley's memorandum, dated Dec. 15, 1870 secking
joint support from the USAEC and NCI to study Gallium-67 in lymphoma and lung cancer. The
tgant will be prepared by Dr. M.A. Davis, Chief Radiopharmaceutical Chemist to the Joint
‘vogram in Muclear Medicine, Children's Hospital Medical Center/Peter Bent Brigham Hospital.
'he agent will be administered only to patients with microscopic evidence of Tymphoma and

' cancer in accordance to the protocol nutlined in Dr. Kniseley's memorandum. Conseat will
« .taired from patients in accordance with the guidelines of the Committee on Human
tudies, Peter Bent Brigham Hospital. 08¢ 1 (9

FD FORM 1522 {10/49) PREVIOUY EDITIONS MAY BE USED UNTIL SUPPLY IS EXHAUSTED, {Continued on roverse)
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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 sponsot is required to supply the investigator with full in-

formation concerning the preciinical investigation that justi-
fies clinical pharmacology.

b. The iovestigator is required to maintain adequate records of the
disposizion of all receipts of the drug, including dates, quantity,
angd use by subjeces, and if the clinical pharmacology is sus-
pended ot terminated to retn 10 the sponsor any unused supply
of the drug.

¢. The investigator is requited to prepare and maintain adeguate
case histories dexigned to record all observationa and other
data pertinent to the clinical vharmacology.

d. The invesiigator is required to furnish his teports 10 the sponsor
whao is responsible for collecting and evaluating the results, and
presenting progress repotts to the Food and Drug Administration
at appropriate intcrvals, not exceeding 1 year. Any adverse ei-
{e¢t which may reasonably be reparded as caused by, or is prob-
ably caused by, the new-drug shall be reporied 1o the sponsor
prompely; and if the adverse effect is alarming it shall be re-
potted immediately., An adequate reporc of the clinical pharma-
colagy should be furnished ro the sponsor shordy a{rer com-
pletion.

€. The investigator shall mainmin the records of disposition of the
drug and the case reports deacribed above for a period of 2 years
foliewing the date the new-drug application is approved {or the
deug: oz if no application is o be filed or iz approved until 2
years after the iavestigation is discontinued and the Food and

f.

Diup Administration so notified. Upon the request of a scien-
fically rrained and specifically aushorized entplives of the
Department, at rea<onable times, the investiganr will nake
such records avatlable for inspection nad ropviae, The names
of the subjects need not be divulged aunless the records of the
pacticular suhjects reguire & moce detailed study of the cases,
ot unless there is reason to belisve thar the recotds do tot
represene acteal studies or do not represent acrual results
obtained.

The investigator cenifies that the drug will be administered
only to subjrcts under his personal supesvisinn ar under the
supervision af the following tnvesrigators respoasible 1o bim,

B.L. Holman, M.D.
D.E. Drum, M.D,
S. Treves, M.0,

L]

and chat the drug will not be supplied to any other investigator
or 1o any clinic for ndministration o subjeces.

The investigator cerifies that he will inform any patienrs or any

persons used as controls, or their representacives, chat drugs are
being used for investigational purposes, and will obtain the con-
sent of the sub}ec!s of theur represemanveq cxcept where this

is nor feagible or, in the invescigniar’s professional judgment, is
conteary 1o the best intereses of the subjects.

Very tuly yours,

tosciig

AN QAbSes,

Q (Vame of Invesiigntor)

Pater Bent Rrigham Hospital

{Addross)

_Boston. Massachusetts Q2115



