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MEMORANDUM 

C. A. Aadrur DATE July 1, 1966 

P~S~CR PROPOSAL Fa USE w nomu nu- vwm u1 SNDY oc COUZUT'IOM 
SUBJECT 0 

Objectives: To detardne - 
1. Correlation of parcent uptake in thyroid wlth one amd fro day &ole 

body retnetion of 1311; 

_. .. : 

*iff 
2. Correlation of rcert uptake in thyroid rtth om ad fro day urinary 

ucretiom of l3lf; 

Correlation of ow aad.tro day urinary ucretion rith whole body retention 
* %-. ; It. 3. 

I_. i* 

of 1311~ 

4- Correlation of chemical ?BI rith 24 and 48 hour thyroid uptake and whole 
bodr ratentior; 

Retention half times of unbound (initial urinary excretion) and bound 
iodine (uhole body and thyroid retestion); 

5. 

6. Discrepancy between the thyroid had iodine regression line and that 
measured by &ole body counting, &pi- to IUIU~~ the rates of utilization 
of extrathyroidal boud (homnrl) iodine is llo~1, athytoid, hypo- and 

hyperthyroid persona. 

Research Daalgn: 
rill consist of noflyl, thyroidectomized, ad hyperthyroid persons. 

Kach person will recelre 6 microcuries of trorally. Urinary co1.lectioa 
rill be nde for 24, 48, and 72 bourr. Thyroid uptakes rill be udc by using 
a 3 x 2 Nd crystal at 6, 24, $8, aad 72 houri, and at wed17 intervals as long 
as feasible up to 3 months. 

the same Intervals. A charical PBI will ba do# at tin of dosaga. 

Four groups of 10 pcrsoas ucb rill be studied. The groups 

Whole body retention mea~~raments vi11 be made at 

Duration of Study: One year. 

\ 

bbc 

VI111.p Cibba 
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FORM P-4 

MEMORANDUM 

TO 03IXS Human Use Committee 

Rhenium-1 88 is of interest because of its chez5cal similarity to technetiuq. 
3henium-188 has a half-lice of 17 hours and can be produced fror?. a tun3sten-188 
senerator. 
has a half-life of qpoximtePj 70 days. It is readily produced in a reactor. 
The long usefXL life of a rhenium-188 zenerator mkes it superior to a 
techr,etim--9gm generztor from cn econodc standlloint. 
rhenium-188 in the perrhemte :om is sinilar to that of 3ertechnetate. 
could consequentl;. possibly find use as z tlx-roid scannin; azent. 
z'ole to produce a sulfur colloid of rhenium-168 and consequently it could also 

conceivablj be used for liver, sTleen, and bone rarrov scznnins. 
interest is the fact t'nat there zppears to be a differeace in the excretory 
Fettern betireen perrhenate and pertechnetate. In rzts, Ferrhenate is excreted 

almost exclusively in the urine whereas vith pertechnetate the "tal and 
minary paths are aqroxbztely equal. 1: the excretory pattern of ?errhenate 
in humans is similzr to that of rats, it is cocceivable th2t rhenim-18e could 
be used as a test for achlorhydria. Nomzlly ;errhenate is cycled tbzouyh the 
stomch in a manner sirilar to iodide and pertechnetate. 
Pecnl holdu? of the isotone, achlorhydria miyht be expected to distincti:. 
increase the rate of 2errhenete excretion. 
for the puqose of detelraining the excretory path in hmns. 

Rhenium is of 2articuh.r interest because its perent, tun?sten-138 

The distribution o T 
It 

Tie ha-x been 

O? pertic.jlm 

Since there is little 

Initial studies in hm2ns vou12 be 

2. Subtects 

It is FroDosed initially to study the retention 05 rhenium-128 in the 
pertechnetzte form in tvo volunteer subjects from the Medical DPrision Sta5f. 
The dose administered would 'oe approxirratelJr 5 microcuries and the route wovld 
be by mouth. The in-Tomtion so obtained could be used to make further 2ose 

estimates preliminary to the stud.; of i-he3iun-138 in petients . 

3. Radiation dose 

Miss Patricia Delton of the Radiation Safet;r 0f:ice has sqr;lied the follmring 
radiation dose fipres Tor rhenium-188 based on animal data of rheniun-18S 
administered intra7;enousl.y in the perrhenate forn: vhole-body 0.7 rads per 
millicurie; thyroid 38 rads per millicurie: stomach 32 rads per millicurie. 
For puqoses of comparison iodine-1 31 would gPre doses for i~:hole-bo&J, thyroid, 
and stomach of 3.9, 1493, and 712. It should be pointed out that Miss Dalton's 

calculations for rhenium-188 invoP;e the assm2tion 0: no excretion. Doses for 

rheniun-188 would be considerabP;r less if excretion were taken into account. 



-2- 

4. Con5anination 

The rhenium-168 yenerator consists of tun;sten-lS8 bound to i? HZC-1 
zlrconiun oxide S~J?~,OL+. The rhenium-lsc is ehted :,Tit5 a mixtixre 02 y7 
yzts methylethyl ketone, ar?d 5 ?ai-ts 0 .O 1 TI Q,drochloric zcid . 
initial millcinp on tbe t:ro :zenerators that we hwe used, the contarLnztion 
of the eluant vith tuqsten-186 has bee2 insi,;niTicant. 
the level is k x Elis prould constitute 4 nnnocuries of tungsten-l% 
Fer nillicurie of rhehim-18Ey or for the dcse >lamed for the tvo ':olx.L?teers, 
apzroximately 20 picocwies of tungsten-18s. 
have been mde vithout any e.c?idence of increased ccntmination by the tunzsten 
2arent. 
practically cowlete decq 0;' rhenium- 1 bo oefore 2 Zrecise contaxinntion 5-alue 
czn be arrived zt. 

rzdioisotope to carqr ou% a preliminary separation test for gross contarLnation or 
the eluant with tur,-sten-188. 
the milking could be csrrie2 out the day becore administration sc. thzt this 
test could be mde. 

>.cezt To:: 

At the >.resent tlne 

To date aFcroxiclatel:,. 53 milBir,-;s 

The contalIlination level is quite lov end it is necessaqr tc mit for 
-0 7 

However, it is sssible ir- the future use of this 

Since tkLe hlf-life of rhenim-193 is 17 hoL:rS, 

110 mparent tmic ef2ects hsre been noticed in Tats giTre:? I .T7. rheni.,u?,-I~~ 
ix a gerrhenete €om duri:iC; 2 2eriod of 72~ to j da;.s postedministyF.tion. 
The material hes elso Seen tested for -,yro:ens ritk: a nezati-:e res-dlk. 

As in2ic&ed abo:,re :.re ?resent2 plzn to mak a TreliEixq! stud>- in t:rc --olmteers 
tc 2ssess the feeesi'oilit;r 03 "urther studies in hmans. 
E, request for cerxission to rxke studies in bro --ollmteers and Is alsc i:i_tended as 
smpo;-"t for 3Aui-e requests should these seem desirzble . 

This rcer?oran&-L:! const5"uutes 
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MEMORANDUM 

Dr. R. M. Kniseley 
TO 

11. 

DATE July le, 1966 - 

ADNINISTRAT ION OF RH?i?\?IlJiL188 TO VOLUNTVB 
_. 

J U JECT 

Dr. Edwards, Dr. Hayes, file 
- _--- __-- - 

COPIES TO 
__ 

On the basis of anal data supplied by Dr. Hayes, I have 
estimated the absorbed dose from rheni-188. 
referred to a 70-kilogrm standard mac, and it was assumed there was 
no excretion of the rheniuro-188. 

These estimates are 

Absorbed Dose from 

5 blicrocuries 
-- Absorbed Dose per -- Critical Organ -- 

Microcurie Intake - 
(rads/pCi) (rads) 

Whole Body 

Thyroid 

Stomch 

0 . 000702 

0,0381 

0.031 5 

0 . 003 51 

0.191 

0.1 58 

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

The following table lists a conservative estimate of the dose 
from the tungsten contaninant in 5 pCi of rheni-188. 
estimates it was assuned there was 100 % uptake of tungsten-188 by the 
critical organ and no excretion. 

For these 

Absorbed Dose from 18%J Contaminant in 5 pCi 18%e --- -- -- Cr it ical Organ -- 
(millirads) 

Whole Body 

Thyroid 

Stomch 

B one 

0 , 0004 

0.7 

0.06 

0 -002 

For reference, the Radiation Frotectim Guides established by 
the A3C recommend the following limits: 

Whole body, 
head and trunk 

3 rem/quarter 5 rem/year 

Thyroid 10 redquarter 30 rem/year 

Patricia Dalton 
Radiation Safety Office 
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MEMORANDUM 

TO Hmn Use Committee DATE September 7, 1957 

rUBJECT Clinical Trial of %nm as e Yidney and Bone Scanning Agent ___ 

1 . Proposal: 

Recent animal studies haxe indicated that l1 %nm may be of use as 
both a kidney and bone scamiw agent. It is proposed that controlled 
clinicel trials be carried out to determine vhether these observations 
Trill hold true in man end to vhat extent this radioisotope may be of 
use in such scanning procedures. 

2. Radioisotope: 

Indium-ll3m has E half life of 1.7 hours, It decays by isomeric 
transition to stable ll%n emitting a 390 kev gamma ray; a 355 conversion 
occurs. Indium-113m can be o-ikained carrier free from parent 113Sn 
(Ti/* = 118 days) usily: a Wdrous zirconium oxide generator system. 
The short half life (lo~r radiation dose) the reasonably low gaxuna 
enerm (compatible with 1311 collimators), end the long helf life and 
modest cost of the parent make %nm an ettractive radioisotope from 
a diagnostic standpoint, 

3. Chemical Form: 

Indiwa-113m citrste-saline solution containing stable gallium 
citrate administered et e level of 0.5% Ga/IQ of body veight. 
nolar citrate to gallium ratio trill be held at 3:l. 

The 

4. 3oute of Administretion: 

Int raxenous 

5. Froposed Dosage: 

One to two nilicuries Tor kcdney scans; five to ten milicuries 
2or bone scans. See chernical form (3.) for chemical dosage. 

/ 

3. Zkperimental Protocol: 

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

b. Duration of studies: Due to the short half life of ll%nm 
(1.7 hr.), scanning should be carried out during the same work day and 
preferably vithin four hours ob administration. 
total investigation TdLl be determined by the clinical staff. 

The time period for the 

I o?r].lw 



Y .,v I . 

Kea0 to: Human Use Cormittee Page 2 September 7, 1957 

c. Types and frequenq- of assay: Urine, blood (at half hour 

intemels during first hour md at one to -t;r.ro hour intervals thereafter 
throu3 the sixth hour ::here possible), and other tests deemed desirzble 
b;i the clinicel staff. 

7. Animal Studies: 

For convenience, high specific acti-i-ity 1 l’kInm hzs been used as 
2 trrcer for %nm in most oi” the an-1 stxdies to date. However, 
l141nE and 1131nm haire $;en com-parable results as sho?m columns 1 and 5 
2nd 4 2nd 5 of Table 2. 

Then ’141nm zt a FseuCiocai-rier-free level is dnfi.nistered in the 
citrcte form, the distribution is diffuse es shorn b;r the data in column 1 
sf Tzble 1. 
3”Ga 2nd 7%~. 
teins (Trork by Dr. R. E. Xartmzn, Summer 1957). 
to cozTete €or these bindiw sites. The data in Tcble 1 (columns 1-7) 
slims that as the amount 0: stzble gallium (citrate ;om) administered 
:.-ith the 
On Zie other hand, the concentmtion of lEInm in the kidney and bone 
increzsed markedly so that ct f, level of 5 nilli,rrrms Sallium per kilo- 
zra~ :he rztio of kidney to blood vas 40 and tht o;^ the femur to blood 
14. 
Ta-ole 1 ) . 
2alli.m per kdlogram Gives cn qparent mz;;icnm uptdre of 
Mdney of the rzt. 

This tTJpe distribution is similar to that obtained with 
It is appcrently due to bindin, of inclium by blood Fro- 

Stable gallium appears 

hnm was increased, the blood 1 vel 0,’ 1 141nm rapidly decreesed. 

This distribution pettern persisted throuzh 21 hours (column 8 of 
Figure 1 shovs a ?lot of the three-hour data from Table 1 

for the blood, kidney, 2nd average bone. As little as 0. ‘i, rypm 
In in the 

In columns 1 and 2 0: T251e 2 are sham the resdts 02 a double 
isoto>e stu*j using 11‘1r~ 2nd 72Ga. The resdts srere similar except 
:or the levels in the kid.ne;r 2nd jlood. 
in the kidney and Sqrnain. Colm 3 of Table 2 shovs the results of a 
pre7?iocs study of 3bGa vith the same level or stable gallium. 
the amount of the gallium radioisot De present in the kidney at three 
hours is much less than that for 118~nm. The results in columns 1 and 2 
OT Tzble 3 insicate the razidity with which 
and bone. 

Indium-1 1 km appears to deposit 

Here eGain, 

141nn deposits in the kddney 

Columns 4 and 5 in Table 5 show the results of studies at the 0.5 
milligram gallium level vhen the citrate present i.TaS vcried. 
imte seven fold increese in the citrate/g;allium ratio appears to pzrtielly 
enhznce bone deposition, but there is no decrecse in blood level. 

An zpprox- 

Fi,-L-e 2 shars a scan and an hrger camera -picture oi” ~ZTO ra bits given 
0.5 n5lliGra.n gellium per :&logram with l1 ?Inm (to?) and ’%nm (bottom). 
The distribution for the llJIi~m rabbit is sham in column 3 of Table 3. 



Xeno to: Human Use Cormittee Page 3 September 7, 1967 

The femur/blood ratio for this animal Ires 12, decidedly better than 
that achieved vith the rat et the 0.5 milligram_gallPm level. 
the bone prove to hme a pronising uptake or I1;-?nrn in the human, the 
results in colu~cn 5 of Table 3 indicate that possible consideration 
night be given to solublizinz agents other than citrate. 
nitrilotriacetic acid (NTA) eppears to decrease the deposition of 

blood ratio is also higher. 

Should 

The use of 

141nrn in the kidney vhile increasing that in the bone. The femur/ 

s. Radiation Dose: 

&sed on an extrqoletion from rat distribu&ion data, the 
Radiation Safety Office has czlculated that the '('%nm dose to the 
hmzn liidney will be 0.31 rads per millicurie administered end that to 
the bone 0.657 rads per lrillicuke. 
decq in situ was assumed. The whole body dose in the human forT1%nm, 

Immediate deposition and co lete 

xxzming uniform distribution and no excretion, is estimated to be 0.022 
xds ner millicurie administered. A copy of these crlculetions is 
avrilc.ble in the Radiation SaTety Office. 

5. Related end Fertinent Em Date: 

Indium-113m has been vsed for liver, spleen, bone marrow, lung?/ 
ad Srein scanning in hmns (TJucleonics, October 1955, November 19313, 
Fe3ruarj 1967; various reports at the June 1967 meeting of Society of 
Nucleer Iiledicine 
ITuclear Medicine)) . and zbstracts in Volume 6, TTumber 1: of Journal of 

10. Chemicel, Radietion, and Infectious Hazerds: 

Gdlim-% citrate has been under evaluction as e bone scanning 

The present 
zzent in the Medical Division' s clinical proera csinz levels of stable 
Sallium up to 4 nilligrzms per kilogram of boa-'j Tieight. 
proposal would involve the me of approximztely one-tenth (0.5 rnilligrm 
per 12) this mount of gzllim. 

fissociated with the %nm Trill be B smll amount of zirconium 
(30 micrograms or less 
by other users of the "%nm Senerator system. 

This contaminant is considered to be innocuous 

The %nm used, being ccrrier free, Trill be present at such e 
lov le-re1 on a -+reight basis ( 
coi-Gletely neglizible . 

grvns per millic-mie) es to be 



Neem0 to: Human Use Cozmiktee Fage 4 September 7, 1957 

The radiation dose :or the levels proposed (see 8 zbove) is 
cons'dered to be sufficigntX,F la? by present standcrds. 
oi: "?Enm i.rith parent 
0.09 (:=wer a period of one :-em-. \:ith this leT.-el_of contzmination, 
the "JSn content in the dose Fer millicurie of 'l?rnm administered 
TZOUX be less than 0.02 zicrocuries (assuming a 1.7 :w. delay after 
r1XL2.x). 
r6crocuries. 

Contaminetion 
3Sn hs repeztedly been found to be less than 

The Handbook 59 pernissible body Surden ?or "2Sn is 50 

The Generator system vi11 be cultEed tvice weeldy to detect the 
Zterilizction viU be $5' micropore filtration presence of nicroorcanisrs . 

(0.22 nicron), k.11 the qents used except those obtEined from phama- 
ceuticcl houses will be checked for pyrogens . 
t:iU be checked at intervals :or the presence of pyrozens and a portion 
05 eech dose ?repared To- a&LrAistrc.tion ?5.11 3e held back Tor testing 
in the event of reection. 

1.40ck dose preparations 

R. L. Hayes 
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Minutes 

Human Use Committee 

September 8, 1967 

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

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

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

agreed that it would be appropriate to have a clinical trial as proposed, 

involving 20 to 30 patients with known life-shortening disease, administering 

a single dose of the agent with gallium carrier at level 0.5 milligrams per 

kilogram body weight. The procedure would be carried out in situations 

where it might be of some possible benefit in management of the disorder. 



ABJECT f!Tl ‘nirR.1 Trial of G8Ga b7oeled Hydrous Ferric Oide Colloid for BQne&n= 

COPIES TO 
--- _-- 

1. Proposal: 

To use for bone-marrow scanning in man a special preparation of 
hydrous ferric oxide colloid labeled with 68Ga. The colloid will have 
small, relatively uniform particle size which will increase the total 
uptake of colloid in human bone marrow and decrease variations in 
deposition caused by alterations in blood flow. The radiation dose to 

organs other than the bone marrow would be decreased. Animal studies 
have indicated that this preparation is probably innocuous and safe for 
human use at the proposed levels. 

2. Radioisotope: 

Gallium-68 has a half 1i;e of 1.1 hocrs. It decays mainly b:. 
positron enission and ccn be scanned either throvgh positron coincidence 
techniques or with the Eledical Diyrision Idhole-Body Scanner usiw the 
0.51 cnnihilation emission. Purchase of a positron zttachment for the 
IJuclear Chicago Anger CaDeyz hzs been undF consideration. Gallium-58 
is mailable from its lonz lpied parent, IJgGe (Ti 2 = 280, ) , using an 
aluminum oxide generztor system. The short 1x1: life of “Ga plus the 
possibility of positron coincidence detection mkes the isotope attractive 
as 2 seaming agent. 
hezt bdrolysis of dilute i;”ei-ric chloride results in a solxtion having 
E 10v pH, gallium is unique in that it is fimly bound by the colloid 
under those conditions. 
yields preparations havinz a UniTorn particle size; uniformity of particle 
size is a highly desirz.de c’ns?racteristic in colloid preparations. 

Alt’no7Xb Wdrous ferric oxide colloid produced b;,‘ 

Ferric oxide colloid produced by heat hydrolysis 

3. Chemical Forn: 

a. Gallium-68 labeled h$rous ferric oxide colloid having a 

particle diameter oQ apzroxiactely 9 mp administered at varying levels 
not to exceed 0.5 mg Fe per 
also contain, as a stabilizer, either: (1 ) de:rtr.zn, clinical grade, 

non-ant igenic , non-Tyrogenic , obtained from Pharmachem CorporEt ion, 
Sethlehem, Pennsylvania or ( 2) prepared, commercial clinical grade 
dextran such as Abbott De:k;ran 6$ D5-V. 

of body weight. The prepration would 

The dose of dedutran stabilizer 

http://desirz.de
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rrodd not exceed 50 n=;/lx 3ody :rei:ht (zppra:-tel;/ 5.0 ml 65; clinical 
dextran ,"or E 70 1~5 subject). The greperztion vould be adjusted to 
pH 2-7 and made isotonic Trith sodiur ecetcte (0.1 5 14; epproximtel.Y 
IO n;z sodiua acetcte per kg). 

b. Same es (a) excezt pzrticle size vodd be 3-4 millidcron 
in diueter . This perticd2.r creparetion Wl.2. not be administered 
until toxicity studies ha-e Seen carried out and the comittee has 
revie7Ted the results. 

11. Route of fidministrztion: 

- 
2. Proposed Dosage: 

n 
Ti.ro to Tour millicuries -Wa. 3ee (3) ?or cbeaical dosage. 

F 

3. E:perimental Frotocol: 

e. TTmber and Selection of Patients: 

b.. Duration of Studies: 

The time period cor the total in-restisation y&ll be detem-ined 
Due to the short half' liTe 0: 3uGe, scanning $- the clinicel staff. 

s:?ov.ld be carried out lron one to tvo hours aEer zdministretion. 

ion, 

d. Specie1 Procedvres : 

Lineer scens to estbzte the eppro::inzte liver-spleen upteke . 

7. .4cjnzl Studies: 

?or convenience, ,)?ish s>ecif$ activi5; 7%2 (T 1 /2 = 14 h) ks been 

csed c.s a trecer Tor >"Ga. 

'sr.tio-ns miier sipLlar corditioils. 

30th '%a and SCGc liz'.-e ,i.;en similar distri- 
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-?ien dilute ferric chlori3-e solutions cre heated to loo6, e colloid 
0;" 2erric 'Wdroxide is prochced by hydrolysis 0: the salt. The prticle 
size oT the colloid fo,ned is Tether unii"orn- 2nd r-icy be -.-cried (14 mpto 
2 my) by elterations in the liecting rate and to 2. lesser e,xtent by 
;.criatlons in the concectmtion 0: I"erric chloride. When the colloid 
is foxed in the gresence 02 zallium, the jallim Secomes Tim- bound 
to the colloid particles. It remains firmly ztttached to the colloid 
in -.-i-:o as well. Considerable an-1 vork l?zs been czrried out usinz 
2 ;allium labeled colloid preprration hwiw a dimeter of approximatex; 
9 :.y. Recently e prepcration in the 3-4 np rcn-ge hzs been under studzz. 
Coth ?reprations give Good blood disappearance curves 2s shmn in Ti:. 1 
2nd ?is. 2. 
is shovn in Fig. 3. 
E:cept vhere indicated (11 =&'e) sacrafice time ves one hour. 
activity in the blood at tine 0: secri?ice ??&s 1$ or less in each of 
the studies. 

3one Errov content (ais. j). 
thzt in the rabbit the deposition in the 3one mrrotr my be markedly 
eiinanced bj the production 0: c "blockade". 
decreese in the blood disz->pecrance rate (Fis. 1) corpensates in part 
-or me greater blood 30;: 3-zough the liver-spleen corrpartment coqpered 
to -i;hz.t throuzh the bone mrra: compertment. 
sirikr results night be 01ck2ned in mn, Eltho7>zh not necesserily 02 

,ie sme nqnitude. 
9 rfi>z-eparation used in ",e :-ahbit study sho:Tn in Fiz. 3 vould be nec- 
esrr; to zttain the szEe nrm3er of particles 2er k~lo~ran of body ireizht 
in mn. 

A portion of the d-cta obteined vith the 9 mppreFaration 
Pour or inore nnipals were nsed in eech study. 

The totcl 

Ferneel bone XZX-OT? concentrations pralleled the estimated 

These results ~odC cT2ear to indicste 

This suggests that the 

-m .- 
It is znticipated that 

L? A colloi6 having a scazller y-rticle size then the 

A 3-4 ~p preFzrction (s2ecified in 5.b.) is nar under study. 

a -,j1 &J ti (4 f- "I 

b. 3zdiztion Dose: &L'I Hf C 

The Radiation Safety 0::ice has estimatbd t&,t the dose to the 

!, ->*, 15.77 1- )Sone mrrow i'ould be 1 .3 rads Zer n5.llicuric&cssvl%ing a. jO$ deposition 
in the Sone narroTr coqxrkxeiit (normal collold de-rjosition is of the 
ordei- 0; 16 or less). The 2ose to the li--eq zssu-tzing E nornizl 933 
desosition of the Edniniste-eC dose would be 1.4 rzds per nillicurie 
iii6 the 

9. 

A,-- 

2 
n 

hole 50d;- doce 'or vrifom distribution 3.C;T reds per millicvrLe. c&kG43i ..-,, 6Z- *-.[ C I, ><,--c .*r'-bt 

2eleted and Pertinent 3m.n Data: 



15. Chenical, L'adietion Zn?. Inzectiov-s Her;a:-dS : 

%e Level of iron >ro>oseti (3.5 q/k) vou1d not aDpear to present 
any hczzrd. 
C?mo:?n;Llities ?:hen the _'e--ic oziiie preparation (3.P..) ::as given at a 
level of up to 10 
&;ov.:h 35 days in both rzblJi$s md dozs vith an ''ke labeled 3.4. 
reparrt,ioh shared tkt the i-on TI~S inconoreked into red cells at a. 
rzte mroachinz tlmt of iro2-59 ferrous ci%rzte (See Fig. k) . 

ETeriments on x.3bits and dozs shmec! no gross or histologic 

(see %search Report OXCU- 01, p. 87). Studies 
L- d, 

Tqe sodim acetate eyqlo;reii (IO mf;/k.~) is or la. toxicity. 
-;ere :io apzent reactions -.-ith 3 .!. . prepsretions 1-lien r dministered 
ct 2 le-.el ten tines t:mt yronosed; also no si.r;nificrr^t teqerature 
eleTvztion took place. 
;rc"..l;ls (5-10 @as. per dy). 

miere 

Tile o-:d dose :or ellrcline dixresis is 1 .5 

The dextran ilsed 2s indin,c?ted in 3.A. Trill be of a ;hzmceuticzl 
,-rc?de _?or intzavenous xe cnd nt e level ::ell Lelv; thAt normally 
c&.iini s t ered . 

The radiation dose TOT the lesrels FroFosed (see zbo-.re) is 
consjdered to be svTfi,ci_er_",1;. 101.~ by ?resent stmderds . 
ol ;;"GzV ilit'fi wrent 3b3e hzs :-egeatedly been :ovnd to Be less than 
c! .Xll.$ over 2, *rid of ki-0 Irezrs. 
tlie '%e conten? in tine dose per rdllicurie 02 ""Ga a&Lnistered woxld 
5e less than 0.02 nicrocuries (zsswniw a 1 .1 I??. de1a;T ?.iter milking). 
';exanim is rqidly excreted :ram the body. 

Contaminztion 

l'ith this lexel of contamination, 

The Senerztor system :;ill. 5e cultured twice ?ree!->".r to detect the 
?:-esence of riicroorsanism . 
(5.22 cicron) . 
ce"' * L.uiczl kocses rill be checked for Fyrosezs. 
~511 be checked et ixtei?.rc,ls for the yesence 0;" x-rozens 2nd e portion 
0: ecc!i dose ?reFred ?or zhLnistrEtion :,:ill Ye held Back ?or testin3 
in the event 02 reaction. 

Sterilization TTill ';e b-,r nicropore filtrztion 
A11 the czents u-sed exceyt those obtzined frorr. ?ham?- 

I.,Ioc1-- dose yeprations 
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September 13, 1967 

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

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

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

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

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



To the human use comittee 

Concerning a planned study of sodium-22 retention in normal humam 

1 . Purpose of experbent. 

The development of a new theory (turnover compartmentalization) provides 

tools for a pbysicalJy precise and p'hysiologically meaningful analysis of 

whole-body retention data. 

detailed description of sodium mtabolism in normal humans, involving both 

short-term (days after tracer injection) and long-term (weeks or months after 

tracer injection) kinetics. 

different exchangeable masses, and their turnovers, into which the total 

sodium pool may be divided. 

The purpose of experiment is to obtain data for a 

The result of experiment will be estimates of 

2. ESLpemntal procedure. 

The experiment starts with intravenous injection of a carefully determined 

munt of sodium-22 chloride; an alternative, which also has to be tried, is 

to give this mount by mouth. 

whole-body counter. 

but later on less frequently. 

exceed 100 days. 

of plasma will be observed. 

four normal humans in as far as lmam similar physiologic state: in two 

subjects the tracer is injected intravenously, and the other two receive the 

The retention is then folluwed by the low-level 

During the first weeks measurements will be made daily, 

The total period of observation is planned to 

SFmultaneously with these measurements, the specific activity 

The experiment v5.Y hopefully be carried out on 

tracer by mouth. 
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3. Estimte of total-body burden. 

The physical half-life of =Na is 950 d, and the biologic half-life 11 d. 

The experiment seems to require that 10-20 wi is given to each participating 

person. According to calculations made by Miss Pat Dalton, the total body 

burden would be 0.372 rads if 20 pCi of tracer is given. 

4. Maxfmum permissible dose recommended. 

According to ICFW Committee I1 (1959) page 41 , the maximUm persmissible 

constant total burden for %a is 10 pCi* 

5. Test persons. 

As the total period of observations is hopefully longer than 100 days, 

it is almost necessary that the persons participating in the experiment are 

long-term employees et the Medical Division. 

(Section 2) that the study should be carried out on 4 different persons, of 

the same sex and pairwise in similar physiologic state (like age and body 

constitution. ) 

It has already been pointed out 

Per-Erik E. Bergner, M.D. - 
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MEMORANDUM 

ORAU Human Use Committee 
TO - DATE February 13, 1968 

-- STUDY aP GRANULOCYTE KINETICS IN MYELQpRQL3cpEBpiTIvE DISEBSES JBJECT 

1. 

2. 

3. 

4. 

Purpose : 

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

Local irradiation to the spleen in chronic myelogenous 

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

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

Radioisotope : 

32P-BFP (diisopropyl f luorophosphate) will be used to label the granulocytes 
according to the procedure described by Athens and co-workers (Blood 14:303, 
1959). 
With the in vitro method, 30-40 microcuries of 32P and 120-150 micrograms of 
DFP are added to a transfusion pack containing 300-400 ml of blood which is 
then given intravenously to the patient. 
accomplished by the intravenous injection of 400 microcuries of 32P and 2 mg 
of DFP. 
literature. (See attached reference list,) 

Both in vitro and in vivo labeling of granulocytes will be performed. 

In vivo labeling of granulocytes is 

Both of these methods have been used extensively and reported in the 

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 IETBI). 

Procedure : 

In vitro labeling studies will require 3-4 days. 
at frequent intervals on the first day of the study and then daily for 3-4 days 

(To, 1, 3, 6, 9, 12, 20, 36, 48, 72, 96 hrs). 
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. 
Disposal of the washes and waste will be performed under the direction of the 
radiation safety office. 

Blood samples will be drawn 

In vivo studies will require 

Granulocyte separation will be necessary on all these samples. 
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5. Radiation Dose: 

Radiation dosage after the in vitro type of study in normal subjects has been 
reported by Mauer and co-workers (J. C1. Invest. 39:1481, 1960). 
that the 32P-DFP was bound finnly 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. 
of radioactivity was studied and 40% of the administered dose appeared in 
the urine within the first 8 hours after infusion of the labeled blood. 
stated that the biologic half-life of 32P was approximately 6 days and effective 
half-life was 4.4 days. 
blood was calculated to be about 860 millitads. This dose did not take into 
consideration the excretion of 32P-DFP by routes other than the kidneys. 

It was found 

In three subjects, urinary excretion 

They 

The infinite dose of radioactivity administered to 

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 *la 70 kg man would receive 0.24 equivalent roentgens on the first day 
and 5.04 equivalent roentgens total dose." 

6. Drug Toxicity: 

]Dprp toxicity: 
reactions had occurred in any of the 120 hmn subjects that had received 
parenteral doses. After intramusculur administration of 2 mg DPP, moderate 
to severe pain at the sits of injection lasted as long as 30 minutes. 
total dose of 4 mg givedhto each of four subjects produced in three of them 
anorexia, nausea and crarnps which lasted as long as 24 hours. 
of DFP was 3 mg or less, no symptom were encountered. 

In the studies performed by Dr. Athens (ref. above) no serious 

A 

Uhen the dose 

This compound is commercially available in sealed ampules or rnultidose vials. 
The compound is dissolved in propylene glycol, which is sterilized by gama 

radiation (2.5 Megarads). 
reported . No pyrogenic reactions to these compounds have been 

7. Appended reference list. 

L25L/A/d 
Helen VodopickoD. 



In addition to estimating the size of the TBGP and its 2 subcompartments 
the CGP and MGP, the rate of disappearance of granulocytes from the circula- 
tion can be followed. In 45 normal subjects the granulocyte disappearance 
could be described by a single exponential curve with a half disappearance time 
(T %) of 6.6 hours (range 4-9) (Figure 1). The data for granulocyte pool 
size and disap earance rate are summarized in Table 11. 

Knowing ge total number of granulocytes in the circulation (TBGP) and 
the rate at which these cells leave thc circulation the turnover per day of granu- 
locytes in the blood can be calculated. In a steady state this value represents 
the number of cells produced and destroyed each day. In 45 normal subjects 
the mean granulocyte turnover rate (GTR) was 180 x 107 cells/kg/day 
(Table 11). 

TABLE II 

The Total Blood Granulocyte Pool (TBGP), Circulating Granulocyte Pool (CGP), 
Marginal Granulocyte Pool (MGP), Half-Time Disappearance (T Yz) and 

Granulocyte Turnover Rate (STR) in Normal Male Subjects (9) . 

DETERMINATION MEAN RANGE 

TBGP x 10' cellslkg 65 33.1 17 

' CGP x lo7 cellsjkg 32 15-54 

MGP x lo7 cells/kg 33 9-79 

T 'h (hours) 6.6 4-9 

GTR x lo7 cells/kg/day 180 86-341 

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

REFERENCES 

(1) Grob, D., Lilienthal, J. L., Jr.. Harvey, A. M. and Jona, B. F. The administration 
of diisopropylfluorophosphate (DFP) to man. Bull. Johns Hopkins Hosp.. 81, 217 
(1947). 

(2) Cohen. J. A. and Warrinjia, M. G. P. J. The fate of Pa* labeled diisopropylfluoro- 
phosphate in thc human hly and its use as a Iahcllinji ajicnt in thc study of the 
turnover of hlmil plasma and red cclls. J. Clin. Invest., 33, 419 ( 1954). 

(3) Leeksma, C. H. W. and Cohcn, J. A. Dctcrmination of thc life span of human blood 
platelets using labeled diisopropylfluorophosphate. J. Clin. Invest., 35, 964 ( 19S6). 

(4) Athens, J. W.. Mauer, A. M., Ashenbrucker, H., Cartwright, G. E. and Wintrobe, 
M. M. Leukokinetic Studies I. A method for labeling leukocytes with diisopropyl- 
fluorophosphate (DFP32). Blood 14, 303 (1959). 

(5) Mauer, A. M., Athens, J. W., Ashmbrucker, H., Grtwright, G. E. and Wintrobe, 
M. M. Leukokinctic Studies 11. A method for labeling granulocytes in vitro with 
radioactive diisopropylfluorophosphate (DFPaz) . J. Clin. Invest., 39, 1481 (1960). 

(6) Kurth, D.,.Athens, J. W., Cronkite. E. P., Cartwright, G. E. and Wintrobe, M. M. 
Leukokinctic Studies V. Uptake of tritiated diisopropylfluorophosphate by leukocytes. 
Proc. k. Exper. Biol. & Med., 107, 422 (1961). 

5 

.. 



(7) Athens, J. W., Raab. S. O., Haab, 0. P., Mauer. A.M.. Ashenbrucker, H., Grtwright, 
G. E. and Wintrobe. M. M. Leukokinetic Studies 111. The distribution of granulo- 
qta in the blood of normal subjects. J. Clin. Invat., 40, 159 (1961). 

(8) Vejlens, G. The distribution of leucocgtes in the vascular system. Acta Path. Micro. 

(9) Athens, J. W., Haab, 0. P.. Raab, S. 0.. Mauer, A. M., Ashenbrucker, H., Grtwright, 
G. E. and Wintrobe, M. M. Leukokinetic Studies IV. The total blood, circulating 
and marginal granulocyte pools and the granulocyte turnover rate in normal subjects. 
J. Clin. Invest., 40, 989 (1961). 

Editor's Note: Other references which may be of interest to labcled DFP uxrs are: 

(10) Oosterbaan, R. A., Jausr, H. S. and Cohm, J. A. The chemical structure of the 
reactive group of esterases. Biochem. et Biophys. Acta, 20, 402 (1956). 

(11) Schaffer, N. K., Simet, L., Harshman, S.. Engk, R. R. and Drisko. R. W. Phospho- 
peptides from acid-hydrolyzed P3z-labeled diisopropylphosphoryl chymotrypsin. J. 
Biol. Chcm., 225, 197 (19S7). 

. (12) Mazur, A. and Badansky, 0. The mechanism of in vitro and in I~O inhibition of 
cholinesterase activity by diisoproplyfluorophosphate. J. Biol. Chem., 163, 261 (1916). 

(13) J,mdorf, B. J. and McNamara, P. D. Distribution of radiophosphorus in rabbit 
tissues after injection of phosphorus-labeled diisopropylfluorophosphate. J. Phar- 
macol. & Exper. Therap., 98, 77 (1950). 

(14) Eadie.. G. S., Smith, W. W. and Brown, 1. W., Jr. The use of DFP32 as a red cell 
tag with and without simultaneous tagging with in certain animals in 
the praence or absence of random destruction. J. Gen. Physiol.. 43, 825 ( 1960). 

(15) Hjort, P. F., Paputchis, H. and Cheney, B. Labeling of red blood cells with radio- 
active diisopropylfluorophosphate (DFPJZ). Evidence for an initial release of label. 
J. Lab. & Clin. Med.. 55, 416 (1960). 

(16) Mayer, K. and Ley, A. B. The measurement of erythrocyte survival with Paz-tagged 
diisoproplyfluorophosphatc ( DFPS2). Clin. Res. Proc., 4, 80 (1956). 

(17) Bove, J. R. and Ebaugh, F. G., Jr. The use of diisopropylfluorophosphatS2 for the 
determination of in vivo red cell survival and plasma cholinesterase turnover rates. 
J. Lab. & Clin. Med., 5f, 916 (1958). 

(18) Pollycove, M., Dal Santo, G. and Lawrence, J. H. Simultaneous measurement of 
erythrocyte, leukocyte and platelet survival in normal subjects with diisopropylfluoro- 
phosphat& (DFPS2). Clin. Res. Proc., 6, 45 (1958). 

(19) Eernisse, J. G. and van Rood, J. J. Erythrocyte survival time determinations with 
the aid of DFPa2. Brit. J. Haemat., 7, 382 (1961). 

bioi. Scand. Suppl., 33 (1938). 

LABELED DFP 

Diisopropylfluorophosphate (DFP) is a potent and irreversible inhibitor of 
cholinesterase, many other esterases and certain proteolytic enzymes posscssing 
esterolytic activity. Labeled DFP is available from NENC labeled with phos- 
phorus-32 or tritium. For autoradiography or studies which must be conducted 
over fairly long periods of time tritium labeled DFP may be used. Because of 
the short half life the phosphorus-32 labeled compound is only synthesized 
every four weeks. In addition NENC has tentative plans to produce diiaopropyl- 
2-C1*-fluorophosphate in the spring of 1963. Inquiries are invited. 

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

IMPORTANT: New England Nuclear chemicals are sold for investigaiional 
use only. Verification of tbeir suitability for use in bumans is the sole responsi- 
bility of tbe researcher. 

6 





Minutes 

Human Use Committee 

February 22, 1968 

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

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

The committee concurred that the clinical trial as proposed in the 
February 13 memorandum from Dr . Vodopick would be acceptable and 
appropriate. In response to queries, the source of the material was to be 
from Nuclear-Chicago supplied in multidose vials, precautions are adequate 
to insure bacteriologic safety, and there is no toxicity problem in the 
propylene glycol. Radiation dose calculations are acceptable in the opinion 
of Mr. Roger Cloutier, OWU Radiation Safety Officer. 

io30023 
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fORM P-4A 

MEMORANDUM 

ORAU Human Use Committee 
To 

DATF February 23, 1968 

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

Dr. Andrews, Dr, Kniseley, Dr. Edwards, Dr. Lushbaugh, Dr. Hayes, Mr. Harmon, File. 
COPIES TO 

The radiation dose due to the in vitro use of DF3*P as proposed by Dr. Vodopick 
will be about as stated in her memo, 

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

If it is assumed 

Tb io 1 Total Dosel400 microcuries 

og 60 rads 

6 days 18 rads 

5 hrs (52%) and 6 days (48%) 9 rads 

The model with two biological half times is perhaps the closes to the actual 
situation, 
some of the betas will penetrate the blood vessel walls and deposit some 
of their energy outside the blood. 

Even in this case, the actual dose will be somewhat lower since 

ation Safety Officer 

RJC: jb 



rORH C-4 

MEMORANDUM 

TO Human Use Committee DATE March 13, 1968 

SUBJECT Clinical Trial of 67Ga as a Bone Scanning AFent. - 

COP,ES To Human Use Committee, Dr. Andrews, Mr. Harmon, File 
-~-__ - -- 

1. Proposal: 

Animal studies indicate that 67Ga may have considerable advantage 
over other radionuclides presently in use for bone scanning in humans. 

Its half-life (78 hr), and favorable decay characteristics (electron 
capture, moderate ener gamma rays) should permit camera imaging with 
millicurie amounts of gTGa 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). 
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. 

Gallium-67 decays by electron 

3. Chemical Form: 

Gallium-67 will be administered as the citrate in either a carrier- 

free form or with added carrier gallium at a level not to exceed that 
presently being used with 68Ga (4 mg Galkg body weight). The molar citrate 
to gallium ratio will be held between 1.5:l (higher levels of gallium) and 
3:l. 

4. Route of Administration: 

Intravenous. 

5. Proposed dosage: 

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

6. Experimental Protocol: 

a. Number and Selection of Patients: 

Twenty-five patients with known or suspected neoplastic disease of 

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

One year with review of results at that time to determine the 

desirability of a continuation of the project. 

c. Type and Frequency of Assays: 

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

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

(3) All stools through 7 days. 

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

(5) Laxative to be given in evening of the day dose administered. 

(6) Whole body scans at 24 and 48 hr after dose. 

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

7. Animal Studies: 

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

At a carrier-free or 
A portion of these results 

These studies constitute the preclinical basis for 
Further animal 

At the carrier- 

When carrier gallium is administered See Figure 2. 
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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. 
and complete decay in situ were assumed. 
67Ga assuming uniform distribution and no excretion is estimated to be 
0.336 rads/mc administered. A copy of these calculations is available in 
the Radiation Safety Office. 

Immediate deposition 
The whole-body dose in humans for 

9. Related and Pertinent Data: 

Gallium-68 has been under clinical investigation at the Medical 
Division as a bone scanning agent since 1965. 
of 68Ga have been administered with levels of stable gallium up to 4 mg/kg. 
No apparent toxic effects have been noted. 
been obtained. 

One hundred forty-one doses 

Many satisfactory scans have 
The 68Ga deposition (scan) was similar to that of 85Sr. 

10. Chemical Radiation and Infectious Hazards: 

Gallium-68 citrate has been under evaluation as a bone scanning agent 
in the Medical Division clinical program using levels of stable gallium up 
to 4 mg/kg of body weight. 
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 present proposal would involve the use of 

The radiation dose for the levels proposed (see 8 above) is considered 
to be sufficiently low by present standards. 
received will be checked for sterility and pyrogenicity. 
be by micropore filtration (0.22 microns) or by autoclaving. All agents used 
except those obtained from pharmaceutical houses will be checked for 
pyrogens. 
back for testing in the event of reaction. 

All gallium-67 shipments 
Sterilization will 

A portion of each dose prepared for administration will be held 

R. L. Hayes v 

RLH: fed 
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Minutes 

Human Use Committee 

March 15, 1968 

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

Present: R. L. Hayes, C. L. Edwards, R. J. Cloutier, C. C. LUShbaUgh, 
andR. M. Kniseley 

The committee met at 3:OO p.m. to consider the proposal, Clinicdl 
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. 



FORM P-4 

MEMORANDUM 

COPIES TO 17( 

As you requested, we have calculated the radiation dose to a patient 
administration of ll1In and the radiation dose from its contaminant, 
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. 
additional data, we will recalculate these dose estimates. 

When we have 

(rads/microcurie adm.) (rads/microcurie ah.) 

Whole body - uniform distribution - no excretion 0 00048 

Bone - uniform distribution in 
bone - no excretion 0.0023 

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

0 . 042 

0.41 

W 



FOXM C-4 

MEMORANDUM 

TO Isotope Committee DATE January 8, 1970 - 

8 U JECT CLINICAL TRIAL OF "hn AS A TUMOR-SCANNING AGENT -- 

(1) Proposal: 

Hunter and deKock (J Nucl Med 10: 364, 1969) have reported good localization of 

'"In in animal tumors. 

a comparison of the distribution of '"In with that of 67Ga be made in patients with 

diagnosed tumors, i.e. , patients be given closely spaced doses of 

(adjusted to produce similar photon outputs) and scanned under similar conditions. 

The use of 67Ga in patients has had previous approval. 

To test the significance of their finding it is proposed that 

"In and 67Ga 

(2) Radioisotope: 

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

emission of two gamma rays, 173 KeV and 247 KeV. 

ment of enriched "'Cd at Oak Ridge National Laboratory and supplied to the Medical 

Oivision free of cadmium in the carrier-free form. 

It will be produced by proton bombard- 

(3) Chemical Form: 

The isotope will be received in the chloride form in dilute HC1. 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 5 0.2. 

(4) Administration: 

Slow intravenous administration (volume approximately 100 ml). 

(5) Proposed dosage: 

15 yCi/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 67Ga 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 

lours. Individual urines during first 24 hours and then at 24-hour intervals thereafter 

through 7 days. Individual stool specimens through 7 days. 



2 

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

using the present 67Ga protocol. Area scans when advisable. 

(7) Animal Studies: 

Studies in rats have indicated that indium (high specific activity 1'4mIn) has a 

distribution similar to that of carrier-free Gay but with slower blood clearance and 

higher liver and spleen deposition. 

'' 'In in transplanted tumors in rats and in naturally-occurring tumors in dogs (J Nucl 

Med 10: 344, 1969). 

67 

Hunter and deKock have reported localization of 

(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 bone, 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 various pharmaceutical preparations but its half-life is 

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

(10) Chemical, Radiation, and Infectious Hazards: 

The '"In will be carrier-free since it is produced by proton bombardment; 

chemical toxicity from indium is therefore not relevant. A microanalytical test for 

cadmium will be made on each batch of '"In on receipt. 

radionuclide purity of each batch will also be made. 

Spectrometric verification of 

A trace amount of 49-day '14"In will be present in the preparation due to the 

presence of a small amount of '14Cd in the separated "'Cd target material. 

estimated by Oak Ridge National Laboratory to be approximately 0.02% of the '"In 

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

The radiation dose from l141n per VCi is estimated by the Radiation Safety Office to be 

0.042 rads to the whole body and 0.41 rads to the bone. Thus the whole-body dose 

contribution from the presence of this contaminant will be 0.008, 0.015, and 0.030 

rads per mCi of "'In administered at one, two and three half-lives after termination 

This is 

' bombardment. The dose to the bone will be 0.082, 0.157, and 0.305 rads/mCi '"In 
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at the same intervals. 

Jade in item 8, will then be: 

0.49, 0.50, and 0.51 rads/mCi "'In at these time intervals. 

The total dose due to both '' 'In and ' 4mIn, with the assumptions 
bone, 2.4, 2.5, and 2.6 rads/mCi '"In, and whole body, 

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

sealed vial on receipt and tested for pyrogenicity. 

will be carried out in a laminar-flow hood using sterile equipment. 

will be made through Milipore filtration. 

back for testing should the patient show any reaction. 

The preparation of the "'In dose 

Final sterilization 

Ten percent of the preparation will be held 

RLH/ns 
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CORM P-4A 

MEMORANDUM 

Human Use Committee 
rg 

23 August 1968 
DATF 

CLINICAL TRIAL OF 72GA AS A THERAPEUTIC AGENT IN THE TREATMENT OF 
dUBJECT 

LhL113U bUl-l-ll~~IJ~ 

TO Dr. Andrews, Mr. Harmon, Files 

1. Proposal: 

Recent trials of "Ga (Human Use Committee Memorandum 
dated March 13, 1968) as a clinical scanning agent have shown 
rapid and very pronounced depositions of this agent in lymphoma, 
metastatic undifferentiated thyroid carcinoma and bronchogenic 
carcinoma. In 3 patients the uptake by tumor tissue appeared to 
be greater than 50% of the dose administered. With patients 
demonstrating this type of 67Ga 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 

The ratio of beta 

beta emission [MeV 6 = 0.66(15%), 0.67(22%), 0.96(30%), 
1.49(8%), 1.93(5%), ??27(4%), 2.54(8%), and 3.18(8%)] with a 
number of associated high energy gamma rays. 
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 gallium. 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 67Ga scan 
data and in consultation with the radiotherapist. 
previous therapy experience with 72Ga 



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) 
dose is administered and repeated the following evening. 

(S) High-level whole-body counts immediately after dose, 

Laxative to be given on the evening of the day the 

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

8. Radiation Dose: 

The whole-body radiation dose for 72Ga assuming no excretion 
and uniform distribution is estimated by the Radiation Safety Office 
to be 0.82 rads/millicurie. The actual dose to the tumor will be 

I 
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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 
72Ga. 

9. Related and Pertinent Data: 

The Medical Division has had considerable previous 

Although the present proposal deals with a uniquely 
experience with the therapeutic use of 72Ga, (RadioZogy 67, 534, 
1953). 
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 rnicrograms/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 67Ga. 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. 
prepared for administration will be held back for testing in the 
event of reaction. 

A portion of each dose 

RLH/v 
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FORM P-4 

The radiation close a patient might receive from administered 72Ga is given in 
the following table. 

T!hole Cody 

A s D un:, t i on s 

1 OS’;c, un i P om l y d is tr i t)u tcd 

I!o e::crt t ion 
in fhc body 

Radiation Dose (in 
rn ds /m i 1 1 i cur i c a dr,; i.n i s t cr cd ) --- - 

0. &e 

65% of 72Ga in 50% of lungs o.& * 
35% uniformly distributed in 

l?~ e::cretion 
the body 

.* - 
~:e obsorbed fraction of the gamos crnittcd by the 65% in the lungs is greater 
t;:~n the cbsorbed fraction of the camas emitted by unifomly distributed 
r.rtcr:nl; therefore, this radiation dose is applicable only under these 
spzific cooditions. 
tlcn mtil the context has been checked for accuracy. 

2s 3 rcstrlt of an ovc~estination of the Ecta ccntribution to the \:5ole b~ly 
<-:e in chose calculatiozs. 

%is nmbcr should not be used in any work for publica- 
Please nate chat this 

9. ..i..l-_ - ’7 n - diffc~s frca the 1.22 rads,fcillicurie reporzed in my memo of b-ugust 19 



CORM P-4 

MEMORANDUM 

CRAU Human Use Committee 
TO March 25, 1968 

DATE 

STUDY OF PLATEUT LIFE SPAN IN HUMANS. 
4UBJECT 

Drs. Andrews, Kniseley, Edwards, Lushbaugh, Hayes; Mr. Cloutier and Harmon; file. 
COPIES TO 

- 

1. 

2. 

3. 

4. 

5. 

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. 

Radioisotope : 

51Cr-sodium chromate will be used to label platelets according to the method 
published by Aster and Jandl (J. Clin. Investigation 43:843, 1964). Platelets 
will be labeled in vitro using 250 microcuries of 51Cr-Na2CrOq to label platelets 
obtained and separated from a 400-500 ml phlebotomy. (The red blood cells are not 
labeled in this procedure.) 
are washed with autologous plasma which is removed before the platelets are trans- 
fused into the patient. 
autologous plasma. 
proportional to the platelet concentration. About 8-1096 (25 microcuries) of the 

initial 51Cr sodium chromate used is given to the patient. 

These platelets after a 15 minute incubation period 

The platelets are suspended in additional unlabeled 
The per cent of 51Cr incorporation of platelets is directly 

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, 

Procedure : 

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

Radiation dose: 

The amount of 51Cr sodium chromate administered to a patient will be approximately 
25 microcuries per study. 
Urinary excretion is the main route of elimination from the body. 

There is no re-utilization of this material by platelets. 
Maximal permissible 
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body burden (continuous dose) is stated to be ,300 microcuries - (Report of 
Committee 2 on Permissible Dose for Internal Radiation (1959) - Health Physics 
VIII: 44, June, 1960.) 

6. Drug Toxicity: 

The 51Cr sodium chromate is available commercially. This compound, which has 

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

~-. - 

Helen Vodop ick ,/ M . D. 
/weh 



Minutes 

Human Use Committee 

August 26, 1968 

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

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

The committee concurred unanimously that the clinical trial as proposed 
in the memorandum (23 August) would be acceptable and appropriate and that 
the risks to the patient appear to be acceptably low. There was general agree- 
mat 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. 

, .,,, I 
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FORM P-8 

MEMORANDUM 

File - Human Use Committee 
,J 

March26, 1968 
DA 

COPILB Ta 

A memo from Dr. Vodopick proposes to use chrornium-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. 

b 



FORM C-4a 

MEMORANDUM 

3 February 1969 
DATE 

Members of the Human Use Committee m 

SUBJECT TNT: ACFNT" flS MCH 1968) 

COPIES TO nr Anrfrpwq, Fl1 I?< 

AMMENDMENT TO AUTHORIZATION FOR "CLINICAL TRIALS OF 67GA AS A BONE 

Dr. Kniseley, Mr. Cloutier, Dr. Edwards, Dr. Lushbaugh, Mr. Harmon 

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 67Ga 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. 

c- 

v- 

R. L. Hayes 

c- 

x 
U 

R. L. Hayes 

RLH/v 

Attachments (Copies of memoranda dated 13 March and 15 March 1968) 



Minutes 

Human Use Committee 

February 4, 1969 

Subject: Extension Modification of Clinical Trials Using Gallium-67 

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

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

Paragraph 6. (1) renewal for an additional year of study; 
(2) extend the numbers of patients to 100; (3) the patient would 
have known or suspected neoplastic disease of either bone or 
soft tissue (favorable localization of carrier-free gallium has 
been observed both in patients and experimental animals in 
soft tissue tumors after administration of carrier-free gallium- 
67); (4) the dose would be increased to 70 microcuries per kilogram. 
Using the assumptions made in the original proposal, the average 
dose to bone in humans would be about 10 to 12 rads. This 
assumes the immediate deposition of the entire amount of 
administered isotope in the bone and no loss of isotope from 
the bone. The actual exposure will be considerably lower 
than this since excretion data show a significant fraction of the 
administered doses is excreted in the first 24 to 48 hours. 
For comparison it was pointed out that while the dose from gallium- 
67 is estimated to be 2.08 rads per millicurie administered, the 
estimated dose jkom strontium45 to bone is 52 rads per milli- 
curie administered. 

The committee concurred that the clinical trial as proposed would 
be acceptable and appropriate. 



Minutes 

Human Use Committee 

January 9, 1970 

Subject: Clinical Trial of '"In as a Tumor-Scanning Agent, 1-8-70 

Present: R. J. Cloutier, R. L. Hayes, C. L. Edwards, C. C. Lushbaugh, 
andR. 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 lL5000 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. 
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_' AS you requested, we have calculated the radiation dose that a atient vould 
receive from the subcutaneous injection of 0.5 millicuries of 6?Gar We hava 

.armed that the 67Ga was iftitially contained in 1-ml of fluid. 8 Since the vollme& 
injected is so small, most of the dose is due to internal conversion electrons, 
Auger electrons, and X rays. We did not calculate the gm dose from the injected - 
material or from material at another site since this would contribute less than 

5% to the total dose. 
coatact with the fluid containing the 67Ga. 
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FORM C-4A 

MEMORANDUM 

m Human Use Committee DATE--. 

suBJrm 

coplEs TO Dr. Andrews, Mr. Harmon, Files 

Clinical Trial of 67Ga Infected subcutaneouslv 

1. Proposal: 

1970) that 67Ga is selectively deposited in soft tissue tumors. 
Recent trials with dogs have shown that 67Ga citrate when mixed with 
autologous plasma and injected subcutaneously will result in visuali- 
zation of lymph nodes draining the injection site when scanning 
techniques are used. 
to patients with known neoplasms. 
67Ga could be presented to the lymphatic system compared to intravenous 
injection, increasing the likelihood for tumor visualization in the 
lymph nodes. 

It has been demonstrated (Edwards and Hayes, JAMA May 18, 

It is proposed that 67Ga be given subcutaneously 
In this manner increased amounts of 

2. Radioisotope: 

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) HC1 solution of carrier-free 67Ga free of zinc and spectro- 
metrically pure except for small amounts of gallium-66. 

3. Chemical Form: 
Gallium-67 citrate (citrate 5 milligram 

as used for intravenous scanning will be mixed w 
as a ratio of two parts serum to one part 67Ga citrate. 
will be performed for fiteen minutes in a Dubnoff Shaker. 
experiments have shown that 67Ga, after mixing with blood, is bound to 
the 73,000 moleculer weight 6 globulin transferrin. Theptient's blood 
will be drawn in a heparinized syringe and centrifuged immediately prior 
to incubation of the serum and67Ga citrate. 

Gallium-67 has a half-life of 3.3 days. It decays by electron 

1 

Incubation 
Dialysis 

4. Route of Administration: 

the first and second and between the third and fourth toes of each foot, 
a~tal of four injections. 

The injections will be subcutaneous in the toe webs between 

5. Proposed Dosage: 

dosage of 0.5 mCi in 1.5 cc for each injection site. 
2.0 mCi total dose will be given in a volume of 6.0 cc - a 

6. Experimental Protocol: 
a. 
rgtv 

Number and selection of patients: 
-n 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. 

I 



b. Type and Frequency of Assay: 

(1) Blood (2 ml) 15, 30, 45, 60 number, 4, 24, 48, 
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 24 and 48 hours after dose and 
area scans if appropriate. 

7. Animal Studies: 

rapid uptake of 67Ga 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 39.99% of body counts 
located below the ankles. 
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. 

Preliminary studies in tumor-free anesthetized dogs indicate 

Another dog at 110 minutes after injection 

8. Radiation Dose: 
The radiation safety office at ORAU has estimated the radiation 

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

There is also published date using 198Au colloid injected 
subcutaneously in the toe webs (Kazem et al, Radiology 90: 905-11, 
May 19681 using 75-1OOfli of this B 
No local irradiation reactions were reporte8 in 75 patients. In 
addition, Raslep (Recent Results in Cancer Research, Springer Verlag 
New York, 1969, p. 252) reports no local acute or late radiation 
reaction at the site of injection using 0.5 to 1.0 mCi of 198Au colloid. 

Zmittgr per injection site. 

9. Related and Pertinent Data: 

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

The Medical Division has two years of experience with intra- 

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

the same as is given intravenously with the exception of the additional 
autologous plasma and nobxicity has been reported after two years Of 



intravenous clinical experience. 
autologous serum proteins is not expected to differ from the in-&/lc 
binding which occurs after intravenous administration of 67Ga citrate. 

The in-vitro binding of 67Ga to 

Sterilization methods will be the same as when used intravenously and 
the withdrawal of patient blood, centrifugation, and incubation of serum 
with gal;ium citrate will be accomplished in disposable sterilized syringc 
and steralized 20 cc bottles. A portion of each dose prepared for 
administration will be held back for testing in the event of reaction. 

Patients with clinically evident circulation problems in the extremities 
will not be included in the experiments to minimize the risk of excess 
radiation to the feet due to poor uptake. In addition only ambulatory 
patients will be accepted for the experiments. 

Steven H. Ominsky, M.D. 
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Minutes 

Human Use Committee 

May 25, 1970 

Subject: Clinical Trial of 67Ga Injected Subcutaneously 

Present: R, J. Cloutier, C. L. Edwards, R. L. Hayes, R. Ma mseley, 
C. C. Lushbaugh, andS, Ominsky 

The Isotope Committee met to consider a proposal dated 25 May 1970 
for clinical trials of 67Ga injected subcutaneously. It was recommended 
that two volunteers be given tracer doses (0.005 millicuries to one site 
on each foot) in order to gain more reliable data on human clearances. 
We would like to convene then to consider dose calculations that would be 
based on this new data. 
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FORM P-4 

MEMORANDUM 

1 have recalculatec t-le radiation dose that a patient would receive at the 
injection site fror B subcbtaneous injection of 0.5 millicurie of 67b. I 
have asswed that the b7Ca was initially contained in 1 nil of fluid. Most 

of the dose clt the injection site is due to internal conversion electrons, 
Auger electrnzs, a~d Y rays. Gama rays would probably contrikte less than 
5:* core to tile tocal dose at the injection site. The doses listed are for 

subcutaneous tissue in iinmediate contact with the fluid containing the 67Ga. 
The dcse ~70111 d decrcase rapidly as the distance increases. 

The doses !.iven ir, this meno are considerably lower than those given in my 

?!ay 22, 1570, reFort. 

orir,inal calculations and the fact that I have used real reteniion data. 

This is a result of an error I discovered in the 

ijose I!cr G.5 millicurie 
Iniected 

?atier.t 1 % of Activity T1/2 
Y.er ,a i n i ng 

41 rads Conpo;7en t 1 62 1.2 hr 

." F 
Cornparbent 1' 17 5.5 hr 52 rads 

Component 3 21 

ihe tot21 3ose 7ntient :'o. I would have received at the ii,jecClo:i site froix 
0.5 nil1 ic.-rje in.iection of 57Ca would have been aF;.rcxinatcl:- lQOO rzzs. 



FORM C-4 

MEMORANDUM 

If you were to inject 0.25 millicuries of 67Ga contained in 2 cc, the maximum dose 
to the tissue imiediately surrounding the injection site would be about 250 rads. 
The calculations are based on the anount retained and effective half-lives cal- 
culated for the patient ziven a tracer dose injection. Because af diffusion and 
movement of the isotope at the injection site, the actual dose would probably be 
no greater than one-half the maximum dose or 125 rads. 

W 

I 
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DIVISION OF INDUSTRIAL AND RADIOLOGICAL HEALTH 
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Appendix A 

ISOTOX USE 

. ' Cesiun 137 
.. .. 
'* 

? 

Spleen imgiag 
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. Ioc2lne 13 iodiiie 

Iodine 131 Iodide 

Iodine 13 Iodinated Za.a Sera 
Albumin 

Iodine 13 

IoCine 1% A Tlaceats: 1 ocelizati 03 Iodinatzd Zuzn Sera 
Albumin 

iodine 13 . iodina"ed Sem 
Albumin 

Iodine 13 Iodinated 3- Sem 
Aliiumin 

fiose Bengal Liver Zusctior: 

Ioane 13 Iiose Bengal 

IoCne 1s Iodopyraczt, Ssdim 
iodohiparete 
So&iu3 Diatrizozx, 
Diatrizoatc Y~z3gl- 
@.ucanine,, S0Zl-a 
Diprotrizozse, Sotiiia 
Acetrizoate, 0:: 

Sodium 1o;haE;Ca"d 1 

Fat absozptioa stues Iodine 13 Labeled Fzts =&/or . 

Fatty Acids 

. IoCine 132. Cal orografin 

IodLne 13 Yacroaggregated 
1odina"dd Zza 



' ISOTOPE . ... .- VSE 

Iodine 1% LiTer inaging 

Iodide 

. IOCUGZ 125 Iodinated Zasa Sera 
Albbmia 

Rose Bengal 

IodopyrLcet, Scdlui 
Iodokipsurate , 
Sotiiurr, Diztrizozte, 
Diatri z oate >:e ~liyl- 
gluct-&ne, SOU--- \Lu 

Diprotrizczte, 
Sodim Acetrizoste, 
or SoBiu iotiiehm 

fLac ti 03 stukiss 

J- 
k2 

Iodine 125 Labeled Fats a.d/or 
F&tty Acids 

Fat ebsoorption stuiies 
\ 

Iron t;urrrov~r studies Iron 59 

Iridiuin 192 

Chloride, CitrLte 
and/or Sulfzte 

Seeds Encased in 
Nyloa 3.5 i DOIl 

Interstitial trea"%izent of 
cancer 

-ton e5 Gas Diagnosis of cardiac 
abnormllties 

Chlormerokin Kidney imaging 

Nercury 197 

Mercury 203 

Chl o~z rokin Brain imaging 

Chlomrodrir, Brain imaging 

Soluble Paosphate 

?hosahorus 32 Soluble Pkosphate Treetzent of leLkeda a?& Sex 
zetastasis 

Colloidal Ckrodc 
Phosshate 
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USE - I SOTOPE CHEMICAL FORM 
~ ~~ 

Phosphorus 32 Colloidal Chromic 
Phosphate 

Interstitial treatment of 
cancer 

Potassium 42 

Selenium 75 

Strontium 85 

Chloride Potassium space studies 

Pancreas imaging B Selenomethionine 

Nitrate or Chloride Bone imaging on patients with 
known or suspected cancer 

Strontium 90 Medic a1 Applicator Treatment of superficial eye 
conditions 

Technetium 99m 

Techne t iun 99m 

Technetium 99m 

Technetium 99m 

Technetium 99m 

Pert e c hne t at e Brain imaging 

Pertechnetate Thyroid imaging 

Placenta localization A Pertechnet ate 

Pertechnetate Blood pool imaging 

Pertechnet ate Salivary gland imaging 

Liver and Spleen imaging 

Bone imaging 

Kidney imaging 

. Technetium 99m 

Technetium 99m 

Technetium 99m 

Sulfur Colloid 

Stannous Polyphos phate 

Iron-Ascorbate - 
Diethylene t r iamine 
Pentaacetic Acid 
Complex 

Xenon 133 Free Gas or in 
solution 

Diagnosis of cardiac abnormal- 
ities 

Blood -flow s t ud ie s 
Pulmonary function studies 

Technet lurn-99m DTFA (tin) Brain imaging 
Kidney imaging 
Kidney function studies 

Technetium-99m Human Serum Albumin 
Microspheres 

Lung imaging 

Technetium -99m Aggregated Albumin 
(Human) 

Lung imaging 

Technetium 99m 

Fluorine 18 

Disodium Et idronate Bone Imaging 

Fluoride Bone Imaging 



A. Applicant shall confirm that: 

1. 
2. 
3. 

Test will only be performed in 3rd trimester 
If the patient is bleeding, and 
If 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, 



On November 15;l973. the 'Atomic 
Enem Cammkis~ 'OJ pubUbed hn.*&e 
,ZOEUL RZCZSRR (38 m. 31543) rive al- 
'Cemasrots it was cansidering in deter- 

whether fWtr C~SX?? should 
be made ln its policy snd nzzcS pd- 
ins to disdosuiie of proprietary informs- 
tian 13 the area of liceving and regula- 
tioa. Interested persons were tnrited to 

&ERA1 REGISER, VOL 39, N3. IbMDNOlY, I&NUAIIY 21.' 1975 

._ 

. 

.... 
.... ;-. ... 

.- . .. __. . .... ... I . ._ . 
., ... 

... .... .-_ .. ><. -. 
.- 

.-. 



,,,,..,, .it,. , . . 1 .1 



, ,,, , ,,,- I....... 





_- 
FEDERAL REGISTER, YOL 39; NO. IL-MONOAY, UNUUY 21, 7974 :- __ -- .. 

.- 



..... ...- ....... ,I .... v ,1 ,.A. .,. .VI,. , , , 

. ... ...... 9. _- -. 
.... 

> ... '* 

-. 
.. 

...... 
-* .. 

-. 

.. 
...... --. -. PROPOSED' -RULES 

- . . *: -* .. ' -- . 

._ -. 

.. 

. _. . - zs9 

-,*-.- - . .. .. .. 

r. 
- 1. - .- 

- - _. 
.. 

--. -_ ._ - ..- 
:-. . 

.. 

.. -- .- 
.. . .- . 

... .._ - - 
,. 

~ .. 
-._. . 

.. .-. 
.. -. ..... _. .. 

. . - .- . .- -_ . 

.- .. .. 

-. 
. .... 

.... .. 
,- . 

.__ --. 

.., - 
. -. - -.. - 

I ..... 
..... I. 

.. .... 

-. 
.- . 

-. 

.. 

.- -. 

.._ .- - 
..... 

-.. I .. - .. 
... . L__ . " .. . - ... ........... -. - 

._ . - .. 

.... 

: .. .*. .... ...... - . 

FEDERAL REGIS€& VOL 39, NO. IUONDAY, JANUARY 21, 1974 

~Q~~.~~4 





! 



J 

I 

.8 , * 

I 



Eager Cloutier, ORA3 

K. D. XcCzslzrxi. OCC 
W. D. Clary, 03.2 

R. E. Benson, R&TS 



u 1. 

Recommended Radiation Exposure Standard for Hunan Volunteers 

The health protection programs developed by the AFC have not taken into 
account activities of groups or institutions engaged in human experimen- 
tation and the radiation exposures received by individuals participzting 
in these experiments. 
E3A) have not established any standards that would regulate medical ex- 

posures and likewise have established no standards to regulate expo- =.ures 
received during the development of medical procedures when the exposure 
is of no medical benefit to the individual. Individuals who participate 
in these experiments are considered to be "patients" and their radiation 
exposure infornation 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. 

Tne Department of Health Education and Welfare has established guidelines 
to be followed by institutions or individuals receiving HEW support for 
huan experimentation. 
Guide to DHEXJ Tolicy on Protection of Human Subjects. 
adopted this guide as a Commission policy. This guide identified severil 
potential problem areas to be considered when conducting human experinm- 
tation, radiation included, but no specific guidance is given for solvillg 
my of the identified problems. 
forming human experimentation, to establish a human-use committee of in- 
dividuals not associated with the experimentation in accordance with the 
5534 guidelines. These committees have the authority to approve or 
disapprove an experiment after considering the moral, ethical, scientific, 
procedural, and safety implications of the project. 
projects programmatically to determine its acceptance for continued suE3rt. 

1 

I Radiation standard setting bodies (ICRP, NCRP, 

I 
l . 
I 

These guidelines are set forth in The Institutional 
Recently, the ASC 

The AEC requires each contractor, per- 

The AEC reviews the 

Individuals who participate in human experimentation can be divided into 
two groups (1) individuals who will receive medical benefit (patients) 
from their participation in the experiment, and (2) individuals (volunteer 

h=an subjects) who will receive no medica benefit but receive some 
monetary gratuity. It is the latter group which is of concern here. There 
is,-of course, overlap between these two groups. 
-udergoing experimental treatment may also act as a volunteer hrunan--&@ct 
in another experiment and may receive the medical treatment free for their 
participation. - - 

For example, ptients 

A literature search for the year 1972 and first quarter 1973 revealed 

several, not necessarily all, published reports on experiments involving 
volmteer hunan subjects which were supported totally or in part by the 

ASC. These experiments involved, generally, metabolic studies, fetal 
u?take studies, ana organ irradiations. The radiation doses received by 

the volunteer human subjects range froin a few millirem in the metabolic 

studies up to 600 R in the studies involving the organ irradiation. 
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Atotal of 355 volunteer human subjects were identified in five of the 
eight experiments listed in Table 1. 
gonads accounted for 283 volunteers over a nine-year period, and the 
other 72 participated in the metabolic and fetal uptake studies. 
experiments were found to involve all age groups from the unborn child 
to the 80-year-old adult. 
important to point out that the prisoners volunteering for the gonaaal 
experiments were required to agree beforehand to a vasectomy upon coa- 
pletion of their participation. 
the associated legal, moral, ethical, and possible public opinion prob- 
lens show a definite need for-more control in the area of human experi- 

mentation. - 

As the AEC has been actively involved in human experinentation and will 
probably continue to be , the following recommendations and enclosed draf% 

stmdard are offered as a starting point on which to build a health pro- 
tection program for volunteer human subjects, and establish a Comnission 
policy for allowable radiation exposure limits. First, the occupationel 
exposure limit as the naxirnum allowable exposure should be adopted unless 
Justification is given and concurred in by the enforcing agency for ex- 
ceeding these Limits. 
limits is the same as that used to justify the limits themselves. 
damage risk at this level of exposure is acceptable. Additionally, the 
contractor should supply the saie radiation exposure information for 
yolunteer human subjects as is supplied for employees and be subject to 
the accident reporting requirements. 

Organ irradiation of prisoners' 

These 

In addition to the radiation exposure, it is 

This brief summary and a realization of 

__ -- -. 

The basic justification for adoption of occu2aticnal 

Tne 

Secondly, the standard health and safety clause should be inserted in all 
contracts with the AEC which involve hum experimentation. Much of thz 
human experimentation being done is carried out under AEC contracts with 
no health and safety clause. The inclusion of a health and safety clausc 
in these cgntracts along with the establishment of exposure standartis wcdd 
allow AEC more control than it now has over the safety of volunteer huna 

sub j e c t s . 
Thirdly, all contractors to the AEC involved in human experinentation 
should receive a periodic health protection review. 
the effect of enforcing the health and safety clause of the contract in 
that records and other matters related to health protection uould 'be 

appraised. 
be made and enforced. 
the contract administrator. 

This review would kave 

Recommendations for the improvement of safety programs woulS 
These reviews would be the subject of a report to 
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These recommendztions are practicable. 
allowable exposure risk and provide guidance to the conrnittees of 
the various institutions as to what the AEC feels is an acceptable risk. 
In addition; the Commission would be better able to carry out its ssLfety 
resporsibilities and help maintain exposures at a low level. In addi- 
tion, reports of lllisadministrations, and unexpected exposure problems 
would be of benefit to both the AEC and other investigEtors involved in 
hwm experiment at ion. 

They would- bring uniformity of 

Tle concept of exposure standards for volunteer humm subjects is not 
new. 

sional neetings. l,g One paper suggested that volunteer human subjects be 
ex2osed to no more radiation than allowed the general population. 
other paper described a. standard in effect at Idaho which utilizes, with 

one exception, occupational exposure limits. This exception reduces the 
allowable exposure to body organs, with the exception of the thyroid, to 
the levels allowed for the whole body. 

In 1966 two apers were-given on the subject at different profes- 

The 

Tho problems associated with human experimentation are many. 
ha not attenqted to address problems dealing with informed consent, or 
axy of the many legal problems. . T'nis- report has' attem2ted to show the 
need for a Comission. policy' for. human experimentation, and has offer& a 
position' for consideration. 

This report 

LeRoy, G. V. "Guidelines. for Safe Use of Radiopharrr,sceuticals" AEC 
Sjaposim Series 6, Radioactive Pnamaceuticals, April 1966, pp 669-677. 

Sill, C. PI. "Son2 Guidelines for Studies Involving Internal Adminis- 
tration of Radioactive Materials to Human. Volunteers" Proceedings of 12th 
Annual Bioassay and Analytical Chemistry Meeting, October 1966, Cont. 

661018 Biology and Medicine (TID-4500). 
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i 
Lathrop, Katherine A. "Radiai;ion Dose to Humans from 75Se-L-Selfe- 

Fomethianine," J. Nuel. Med. Suppl, 13, No. 6, April 1972. 

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

I 

Tkorskmd, T. V. "Effects of X-Ray Irradiation on Human Spermatogenesis" 
Rsport (K,r;SA-Tivi-X-2440 ) , January 1972. 

Spencer, 3. , Iisrdy, E. , et a1 "Strontiun-90 Calcium Interrelztionships 
in Man," Health Physics, Vol. 24, pp 525-533, Yay 1971. 

Cohn, S. H., et al, 11 Absolute Measurement of whole Body Potassium by 

Gma-RaT Spectrometry" Journal of Ruclear Medicine, Volune 11, 
KO. 6, pp 239-246, 1970. 

Lloyd, 3. D., et a3 'r83Rb and 137Cs, Netabolism 5.n Persons Effected by 
Nuscle Disease ,'I Report 12381 (CON-119-247), October 1972. 

Dyer, 11. C. "Hunan Fetal Radiation Dose from 59Fe Adninistered to the 
Kather &iring Pregnancy" Dissertation Vanderbilt University, F!ay 
1972, prepared under Contract AT-(hO-l) -2401. 

firrtey, S. R., et al "Radiation Dose to Infants from 75Se-l-Selenor;letbio~~~~" 
hnnual Report on the Contract AT-(b0-1)-3734, October 5, 1972. 
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PROPOSED STLW.4RD 

Policy 

Iiadiation prDtection standards applicable. to- AEC. 2nd AX contractor op,- -ra- 
tiom shall be established. to protect' volunteer human subjects participzting 
in studies.involving the administration of external.radiation or internally 
de2osited radionuclides. 

AEC ar-d AEC contractor operations shall be conducted in such a man-rler as to 
assxi-e that- radiation exposure. tq the volunteer hunran subjects are limited 
to the lowest levels practical for meaningful ex2erimental results. 

Objectives 

To establish radiation protection- standards for AEC and A.EC contractor 
oprations involving studies of the administration of radiation or 
razioisotopes to volunteer. human subjects. 

DeI"ini t ions 

a. Volunteer Iiuman Subject: An individual po'gives his informed 
\wYu c./ 

consent freely to participate in a study which contributes no 
direct lcedical benefit. to that individual. 

Patient: 
designed to diagnose or' treat an illness or disorder with which 
the individual is or believed to be afflicted. 

b. An individual who agrees to participate in E study 

c. Critical Organ: 
internally deposited radionuclides. ~c 

by the presence of a' radionuclide in that organ. 

The body organ which receives the most darnsge fron 

d. Cose Comitment: "he lifetime dose which an organ is comitted to 

Apl i c ability 

Tae Standard set forth in this chapter applies to and shall be follotred by 
Yeaiiquarters Divisions and Offices, Field Offices; and AEC contractors. 

a. Tiis Standard shall govern ionizing radiation exposure to volunteer. 
kurcan subjects. 

g treatnent or 

using experimental or developmental techniques. 
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Excer iment a1 Rot ocol 

,u . 

. 

,411 studies and recruitment practices involving wlunteer.human subjects 
shall be in strict accordance with The Institutional Guide to DHEW Policy 
on Protection of Human Subjects. 
policy and this Standard exist, this Standard shall apply. 

Where discrepancies between the DEFd 

Selection of Volunteer Human Subjects 

The following guidelines shall be used when selecting volunteer hunaq 
s25 j ects : 

1. individuals must have reached their 18th birthday, 

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

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

b. volunteers should cone from the general population, 

i 

c. only 2s a last-resort should occupational workers be 
allowzd to volunteer. 

3. for exposure control purposes, the occupational worker must 
cone from the agency or contractor performing the study, 

4. the informed consent of all subjects must be in accordance with 
the DHEid guide, and 

5. a comgetent medical judgment made prior to experimentation must 
result in the determination that participation in a study should 
not produce adverse effects upon his physical well being. 

Standard for External and Internal Exoosure 

For the purDoses of the study, a volunteer human subject shall be ccm- 

sidered to be an occupational worker and subject to all radiation nonitcr- 
ins, exposure recording, and reporting requirements set forth in AEC Mar.ual 
Chqters 0502, 0524, 0525. A volunteer human subject shall not be expos+d 
to mounts of both external and internal radiation which would deliver 5 

coz-ained dose in one quarter or one year in excess of the aiiount allowed for 

- 4 ,. 

A*- 

! 
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w- occupational worker. 

commitment for that. organ. will' not. be exceeded'. In the case of worr.en of 
reprohctive age, the dose and/or dose-commitment-shall be controlled so 
as to zssure the dose to the fetus during the entire gestation period 
dses cot exceed 0.5 Rem. 
in a study, their total dose from both their work and the study shall bt 
added and shall not exceed the alloxable dose for an occupational vorker. 

If the critical organ can be defined, the dose 

In the case of occupational vorkers participzting 

%cor& shall b2 maintained in accordance. with. applicable AX BIanual 
Chapters. 

1. 

,. 

2, 

hnual radiation exposure reports submitted in accordance with 

kZC Nanual Chapters 0502 and 0525 for' volunteer numan subjects 
shall be separate from those submitted for employees. 

Terminst ion 

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. 

-. 
1.~1 s adz5 nis t r at ion 

In the event a volunteer human subject' receives an amout of radiation or 

reZioLsotope other than the planned amount or in excess of the exposure 
lirnits, the PXC and the individual involved shell be so notified as sosx 

as a3er discovery as.possible but-not to exceed 24 hours. 
xlsz&inistrations are subject to investigation under AZCM-9502. 

Reports of 

Any deviation fron this Standard shall require prior approval of ti.? 
Azomic Energy Comuission. 

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

4 
'- 

Recruitment of Human Volunteers 

March 23, 1967 

I. Definition of Normal Human Subject Volunteer - 

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

. 
.of age or older, participating without coercion as a subject in a 

medical research project. This category is to be distinguished 

from a "patient volunteer" who registers in the Medical Division 

as a patient for the investigation and possible treatment of a 

medical disorder. 

11. Recruitment - 

1. 

2. 

3. 

.- 

Methods should be discreet and in the bounds of propriety. 

Solicitation in public communications media can be made 

only through the Human Use Committee (procedure attached). 

Conscious efforts will be made with ORAU employees to 

have recruitment free of any suggestion of coercion or 

implication that participation is expected. For example, 

announcements that ask for volunteers will be used rather 

than personal solicitation. Participation or non-participation 

shall have no bearing on merit evaluations, status, or 

promotion in ORAU. 

of his supervisor so that regular work assignments are not 

handicapped. 

An ORAU employie should have concurrence 

A reimbursement may be offered to the volunteer. 

c 
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QL 111. Release Form - An agreement signed and witnessed that: 

1. Participation is of the person’s own volition, 

2. Subject understands that this experience is for 

experimental purposes, not for diagnosis or treatment. 

Subject understands the nature, procedures, and 

probable effects, if any, of the experiment. (These 

features should be listed or described briefly in the 

3. 

agreement. ) 

4. The volunteer, whether or not he is an employee of 

ORAU, is not considered an employee insofar as the 

experiment is concerned. 

Chairman, Medical Division 
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OAK RIDGE ASSOCIATED UNIVERSITIES 

Oak Ridge, Tennessee 

Authorization for the Administration of Radioactive Substance 

I hereby authorize the staff of the ORINS Medical Division to 

administer to 

active substance 
Nuclide 

the following radio- 

Chemical 

Dose Route of administration 

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

Its relevance to my 
have been explained 

condition, 
to me. 

the risks and any possible alternatives 

Name of patient 

Date 

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

Consent to Experimental Treatment 

*. .- -. -I authorize the performance upon .-- - 
(myself 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 conplications have 
been explained to me. I understand that this treatment is not the usual 
treatment for my disorder and is therefore experimental and remains unproven 
by medical experience so that the consequences may be unpredictable. 

DATE : 
(Patient or person authorized to consent 

for patient) 

1' 

WITNESS : 

I have talked with about 
Name 

the proposed course of treatment to be given 

including the following:* 
Name 

Physician Date 

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

CONSENT TO EXPERfMENTAL TREATMENT 

MED-146 (2-67) 



OAK RIDGE ASSOCIATED UNIVERSITIES 

WHOLE BLOOD AND/OR SKIN BIOPSY PROCUREMENT, RELEASE AND PADENT 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 mv own 
blood, bv direct vein aspiration, and/or 

skin b iop s y . 
mm2 of mv own skin, by direct 

It is understood that I am to be paid the 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 and/or skin and its 
removal from my body. 
no control whatsoever over the said blood and/or skin or the use thereof. 

It is further understood and agreed that I am to retain 

0 - 100 cc 
101 - 200 cc 

- 
- 

201 - 300 cc 
301 - 400 cc 
401 - 500 cc 

- 
- 

l-2mm2 

$ 5.001 
10. OO} 

15.0n) BLOOD 
20 .00} 

25 .00) 

10.00) SKIN 

This day of ? 19-0 

Name of Donor (Please print) Signature of Donor 

Mail check. to 

City State Zip 

Wi tnes s es : 

Account to Charge: - 
Blood received by 

Division approval 
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OAK RIDGE ASSOCIATED UNIVERSITIES 

WOLE BLOOD PROCUREMENT, RELEASE, & PAYMENT AUTHOR1 ZATION 

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 
101 - 200 cc 

- - 
201 - 300 CC 

301 - 400 cc 
- - 

401 - above - 

$5.00 
10.00 
15.00 
20.00 
25 00 

This day of P 1970. 

Name (PI ease Print) Signature of Donor 

hail CR eck To 

Witnesses : 

Account to Charge: 

ON mAL 
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P-67 (?-50) 
Oak Rdp Institute of Nuclear Scndica 
Medic81 Division 

RADIOISOTOPE TREATMEXI 

NO. 
rhte 
Time 

Patient’s Name 

Isotope Dose 
Source 
Shipcat No. 
Dose Meas-d by 

Method 
Dose Approved by 
Route of Adminismum 

Administered by 
Wt. Curier Added 

Remarks 
wt. h8dW b0-e 

hotope -do.- 

Soutcc 
Shipment No. 
Dore Marwed by 

Method 
Dore Appowd by 
Route of Admhiruation 

Adminisored by 
Wt. Carrier Added 

Remnrks 
wt. hCUW? ISOtOp 

Due 
Time .. 

D.re 
Tiw 

ISCUO~~ Dose 
Sauce 

Dose Measured by 
Method 

Dose Apporcd by 
Roe of Adminismaon 

Adminutered by 
Vt. bier Mded 
Pt. kr8Ctk lsaope 
Rermrrks 

Shipment No. - .-_- 

RADIWOTOPE TREATMENT 
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Guidelines and Criteria for a Committee Authorizing 

the Use of Radioactive Isotopes in Humans‘ 

Joseph P. Kriss, Raymond Barrall, Robcrt Greenberg, 
Gerald Hanks, Charles E. McLennan and Edward Siegci 

a& 
rcsidcnts, t 

in a study 
will come 
the unusii: 
collabora t ii 

b. Th 
office befo1 

c. Th 
which incli 

1. 
2. 
3. 

Polo Alto, Culifomin 

INTIIODUCTION 

Tlic increascd iise of radioactive nuclides iii the diagnosis and trcatment of 
ltrimnn medical ills and in the investigation of the nature of pathophysiologic 
statcs in Iiiimans carries with it the obligation to provide atlcq11ate safeguards to 

thc recipients of such nuclidcs while at the same tinic not hampering or rrstrict- 
iiig t~nreasonal)ly the activities of qunlifietl clinicians and invc~tigators. Such 
ol)ligations are iindertaken at the local levc*l by institiitional isotope committees 
and, incrcnsingly, by state governments entc*ring into agrremcnt with the Atomic 
Energy commission. However, the guidelines which govern the decisions of such 
aiithorizing bodies are not readily available and may in some instances be un- 
spccificd or be understood, rather than transcribed. In ccmnection with the appli- 
cation by Stanford University to the State of California for broad licensme for 
thv iise of radioactive suhstances and ratliation-producing machinrry, the isotope 
committec for human use, with the approval of the State ~ru.c*au of IXadioIogic 
IIcalth, has formidatcd the following set of griidr.linc-s and criteria to be used in 
reviewing suhmittctl protocols within its jririsdiction. While some of the items 
mniip be especially appiicnlile to our own institutioll, we bclieve that the document 
as a whole has wide applicability and may be ilseful to thosc in other institutions 
who bear a responsihility similar to that of mir committee. 

GUIDELINES AND CRITERIA FOR FUNCTZONlNG 
OF ISOTOPE COAiMlTTEE FOR HUhfAN USE, 

STANFORD UNIVERSITY SCHOOL OF MEDICINE 

1. Applications 

a. Applications w~ill be accepted only from full-time or volmltary members 
of the faculty of the School of Medicine, but not from medical students, interns, 

’Dcpnrtments of Medicine, Radiology, Pediatrics and Gynecology and Obstetrics, and 
thr Health Physics Office, Stanford University, Palo Alto, California. 

70 
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riibers 
items, 

'5, and 

rcsitlcnts, tc~clinicians, fcllows, or rescarch assistmts. Tlic latter may participate 
in a stiidy unclcr thc l>reccptorsliip of a faciilty incwi1)c.r. 111 gciwral, ;1pplic;itions 

will con~c from mcinlm-s of clinical clcpartmnits ndio arc Iiccnscd clinicians. In 
the unusnal circnmstance where the principal invcstigator is not a physician, 
~ollal~~riltioii ancl appropriate assistance hy a physician collvague is mandatory. 

b. The application must bc rcviewed and approved by the Health Physics 
office bcfore bcing considered by the commit tee. 

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

1. Title of the study. 
2. Brief statement of proposed plan. 
3. Iiatiomle and justification for the study, including information avail- 

able from other laboratorics and/or in lower animals or in vitro 

systems. 
4. Numher and type of subjccts to bc studied. 

5. Doac, roiitc and ratr of ;idministration, spccific activity and chcmical 
form of radionuclide. 

6. 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. 

8. Instrumentation available for making mcasiircments. 

9. List of personnel (with titles) assisting the invcstigator. 

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 l>y the applicant. 
In listing expericncc with this or eq~iivalent racliaisotopc applica- 
tioiis, indicate thc nrimlm-s of siicli proc(*clnres pcrfornicd and thc 
nriinlms of patients studied or treated. Dates, inqtitiitions, and prc- , 

ccptors should be given, whcre appropriate. If these data are more 
convcniently supplied by preceptoral statements or certificates, copies 
may he attached. Include, also, any currciit or previous radioisotope 
licenses or authorizations. This information need be filed only once 
and will be consulted 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 purposc of the study. 

2. Thc applicant 

The full-time faculty in the clinical dcparbnents 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 



gc‘nerd rcscarch iiicthodohgy proposed in sihmittcd prolocols. Thc inve\tig;itor’s 
rs~~c~ricnco \vi th radioisotopes and tracer incthodology may Ilc considcra1)ly more 
limited. This cxpericncc will be revicwcd by the committee in thc contclxt of t11c 

proposed protocol. For cx:~inpIc, a proposed esix,rirncwt involving a IWW tlicra- 
peutic radioisotopic proccdnre woultl require as a minimum previous spccializcd 
training in nuclear medicine or radiotherapy or both, \vhilc a mttabolic stildy 
involving the sampling of Mood after intravenous ‘administration of 11:’ or C’d- 
1;il)c.lc.d amino arid or glllcose woi~ld rcqitirc kno\vI(~lgc of thc natrtrc of the 
soft b cniittcrs, proper nictliod of handling, ‘knowlcdgc of the nicans of thrir 
tlctcction and inensuremcnt, and an iinclerstanding of the dosimetric considera- 
tions involvcd in their use in cioa. A statc-mcnt by the investigator outlining his 

previous expcricnce with isotopes and isotopic mcthodology will be acccptcd as 

fact without further certification. Uncertain tics conccrning an individual’s qualifi- 
cations may be resolved by the chairman’s rcqucsting clarifying discussions be- 
t\wen thc applicant and one or more mcmbers of the committee, or by issuing 
an invitation to the apidicant to appear hcfore the corninittee tipon the request 
of any committcBe member. 

An applicant who has had a protocol previously approved l~y the IIuman 
Use Committee need not re-submit his experience record with cach new appli- 
wtioni a reference to the earlier protocol will silffice. 

3. The Protocol 

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

The committee approves the Code of Ethics of the World Medical Associa- 
tion n.hich was approved in June 1964 and is k11on.n as the Declaration of Ilel- 
sink. (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 aspccts of a proposed investigation which involve questions of radiation 
exposure to patients and personnel. 

In rccomniending approval of an application, the committee will be guided 
mainly ly gaining positive asscrtioiis to thc following qiicstions: 

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

2. Is the proposed dose neither unduly high nor und~ily 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 
documen tation of expected radiation dosages? 

5. Is it iinlikcly that tlie infonnation desired cannot bc a5 accurately, easily, 
quickly or safely obtained by other rncthods? or in other species? 

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

7. Is the radiation risk to ill snhjects small or negligihle in coml>arison to 

It is expectcd that the following additional items will he consitlcretl by thc 
the risk of the disease itself? 

inJividtIn 
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individunl clinical iiivcstigntor bcforc ~nclcrt.iking his rcscarch. The committee 
at its discretion may srck clarification on any of the points. 

1. Thc potential valiie of tlic infonnatioii presi~n~ahlp to be gained, either 
to thc patient or to society as a whole. 

3. The physical ( non-radiation ) or psychic trauma of the proredare. 
3. The rclevmce of the measured parameter to a given diseasc state. 
4. -The relationship between the investigator and the patient's responsible 

physiici~ui. 
5. Approval by the Food and Drug Administration to use the proposed 

ina t vri al, 

4. Follo w-tip Reoieto 

Thc committee may request a summary report from the investigator (a) at 

the end of the proposed study, (b) at the end of a calendar year of operation, 
or (c) at any time if requested by the Health Physics office for due cause. 

Stntiford Unicclaity Isotope Committee 
for Elurnan Use. 

Joseph P. Kriss, h4.D., Chairman 
h4r. Ilnymond RBrrall 
Robert Grcc~nbcrg, M.D. 
Gerald Hanks, M.D. 
Charles E. McLennan, M.D. 
Edward Siegel, Ph. D. 
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pp. -8. Printed in Northern Ireland 

Radiation Experimentation on Children 

(Rcceiced 29 September 1972) 

ANY Radiation Safety Officer whose bailiwick 
includes a hospital or medical school is likely, hm 
time to time, to be faced with the problem of invati- 
gators wishing to use radiation experimentally on 
humans. When such a proposal involve minor 
children, particular moral and legal dilemmas arise. 

The moral hue is necessarily part of the le@ issue. 
Radiation Safety Committee members, prior to 
considering a decision in such a matter, wiU find it. 
prudent to seek legal counsel. Individual committee 
members may have strong moral convictions, 
However, interjecting such opinions into the dis- 
cussion may amount to a subjective judgment of 
another’s moral philosophy and can lead to fruitless 
argumentation. 

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

potcntially serious and can involve not only invsti- 
gaton, but committee =embers, various ‘yoh 
Docs’’ and the RSO himsetf. 

The Problem of ‘Irrformed Consent” 

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

This distinction between the words “consent” and 
‘cpenni5sion’’ is hairline at the best, and pding 
at the worst. How can the word ‘%onsent” be legaliy 
proscribed and the word “permission” be legally ac- 
ceptable (depending on which is used), when both 
apply to the same situation, i.e. unowned propcrty- 
and when the end result is the same, whichever 
word is used? 

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

Legal Problems 

A later paragraph of this letter indicates another 
legally undefined area in regard to genetic damagt 
“During our discusion you raised the question 

whether University policy would include the offspring 
of individuals who participated in an experiment who 
receive injuries (genetic imbalance). I indicated to 

you that the question has never been raiscd previously 
and thus University policy does not address itself 
to this issue. In my opinion, &e Office of the President 
would look favorably upon a modification to Uni- 
versity policy to include offspring. I am therefore 
bringing this matter to the attention of Speciai 
Assistant for rcsolution.” 
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Insurance Ooverage 

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

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

“It has come to our attention that there is some 
concern on the campuses over the possible liability 
of a member of a campus review committee that may 
incur as a result of approving certain research projects 
involving human subjects. We have received severaI 
assurances in this regard from the office of the 
General Counsel advising us that the Regents would 
not only assume the defense of a member of a human 

xts revicy committce, but would satisfy any 
gnent entered against him except in cases of 

actual fraud, corruption or actual malice.” 
I use the words “some assurance” because of the 

words “although not injured”. Nothing is said here 
in reference to an injured minor. However, the 
paragraph attributed to Dr.-. appears to 
indicate coverage would be complete. I asked the 
assistant counsel, in the case litigation arose after a 
committee member or an investigator had left 
University employnmt, whether he would still be 
covered and was assured he would be. 

Troublesome Questions 

(1) In scvcral proposak I have reviewed, the 
investigator has stated that experimentation on 
children will be limited to children with terminal 
disease or limited life expectancy. This is the type 
of moral question alluded to earlier. Certainly a 
sick child would have less toleration for the radiation 
nsdt than a well child. I think such a statement 
mplis th+ investigator’s belief that a terminal child 
i of lcss value to society and that therefore such 
vperimentation is more acceptable to society. 
his may be correct, but is the frame of reference 
Irrect? Should not the value the sick child places 

his own life be uppermost, and of no less concern 
In that of a well child? 
‘2) In decisions involving medical experimcnta- 
2 0- -hen (or adults, for that matter) two 

and irreconcilable viewpoints become 
.... ,Whether one viewpoint is more legitimate 

1 the other appears to be more a problem for a 

philosopher than for an expert on radiation effects. 
(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 wiU 
be inclined to the view that likely damage to the 
experimental subject is poorly documented and 
in a statistical sense, trivial-that possible 
damage to the subject (should the experiment 
prove successful) would be offset by improved 
diagnosis and treatment for a multitude of 
patients in the future. 

(b) On the other hand, the Radiation Safety Officer, 
because of his background and training (where 
every exposure in excess of occupationally 
urposcd limits is a serious event) will tend to 
feel experimental dosages, especiaIly when fkr 
exceeding occupational limits, are not justifiable. 
He will tend to feel that welfare of the individual 
(and the individual’s ofiipring) is paramount and 
offsets results, which, because of the very nature 
of aperimentation, have doubtful and uncertain 
benefit to future patients. For an objective 
appraisal of some of the above questions, sce 
Stanbury’s paper ‘‘On the Use of Radioisotopa 
in Human Experimentation”.(1) This paper 
contains an extensive bibliography (55 references) 
on the subject. Unfortunately, none of them 
present the legal viewpoint. 

(3) Consider a hypothetical case where a minor, 
cxperimentdly exposed to radiation, develop 
leukemia-regardless of the cause-10 YT after the 
experiment. Consider further that as a result, he 
sues the University for a million dollars. It would 
seem that only the amount of the settlement would 
be in doubt. 

Reducing Exposures 

(a) Occupational over-exposures to radiation are 
usually accidental. Since fundamental radio- 
biological processes (formation of ion pain and 
free radicals) at the cell level are on the time 
scale of 10-’-10-16 SCC,~~) administration of 
chemical ion 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.(J) These agents are 
toxic in themselves, however, and must be 
administered in precise amounts throughout 
the period of exposure as they degrade and ari 
excreted rapidly. Administration of such agents 
would seriously complicate an experimental 
procedure, and it would not be surprising if 
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the physician failed to give serious consideration 
to their suggested use. 

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

Dosage Calculations 

Our hospital review committee has adopted the 
policy that, in any non-routine administration of 
radioisotopes to humans, the physician in charge 
must demonstrate capability of performing the 
absorbed dose calculations by actually doing them. 
It then becomes the task of the Radiation Safety 
Officer to review the calculations. Having done this 
for a period of years, I have been left with the 
impression that the medical school curriculum might 
well include additional courses in mathematics. 
Positive and negative powers tend to get confued, 
and decimal points move hither and thither Iike 
drops of mercury. I have found errors as large as 
6 orders of magnitude on occasion. 

Unless the physician has a preferred reference 
source, I refer him to the 3rd edition of JOHNS(*) 

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

Conclusion 

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

Understandably, the physician regards himself as 
the ha1 arbiter in the matter ofhispatient’s diagnosis, 
prescriptions and health. It is reasonable to assume 
this attitude would carry over to an experimental 
subject in his care. I mention this, as outside inter- 
ference with the physician’s prescription of radiation, 
whether diagnostic or experimental, can be touchy, 
indeed. Before advising the physician hn calcu- 
lations are in error, it is well to double-check, or if in 
doubt, to have another physicist check. Also, 
bringing the error to the physician’s attention requires 
some diplomacy, if good working relations are to 
be maintained. Either confronting him with the 
error at a committee meeting, or advising him ofit in 

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

PH~P S. RLXMERPIELD 
University of California 
San Diego 
La Jolla, Califrnia 92037 
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The University Radiation Safety OScer 

as a Teacher 

(Rcceixd 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 infomation of 
others who may have an interest in this topic. 

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

Having declared the appropriateness of teaching, 
attention can then be directed to the niamer of 
involvement; this involvement might be the rapon- 
sibility for one or more of the following: 
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ON THE USE OF RADIOISOTOPES 
1 

IN HUMAN €XFEF?iMENTATioh 

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

stances (3). Since 1545 labeled compounds have 
become widely used and have become indispensable 
tools in clinical investigation. 

In pursuing their research on human subjects, in- 
vestigators have inevitably been confronted by the 
necessity of selecting a dose 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. 

erally begin with the premise that most radiation- 
induced mutations are harmful. This is based on 
extensive experience in the radiation genetics of 

model systems such as bacteria, the fruit fly and the 
mouse, and there is little reason to doubt that the 
principles gleaned from these studies apply to man 
as well. There is no a priori reason for suspecting 
that mutations induced by man-made radiation are 
diffcrcnt in character from those arising in the course 
of natural radiation: presumably an increase within 
broad limits in the rate of thcse mutations in man 
would not change the course of evolutionary history; 
rather, it would only accelerate it. 

Rc this as it may, and accepting thc fact that all 
radiation above the natural background is undesir- 
able, there are certain rules governing the human 

Discussions of radiation dose effects in man gen- . 

use of radioisotopes which can be accepted \vithcJ... 

argument. One of these is that the radiation do.. 

should bc no more than the minimum rcquirai f, ! 

the task .at hand. Also, within the framework 
available knowledge, the value of the findings mu : 
outweigh the risk to the subject. This judgment mu.: 
be intuitive, because just as it is difficult to ei:aix;... ’ 

the risks of a small dose of a radioisotope. it , 
almost as impossiblc LO prejudge the value of net; 

information. Another rule is that in all respecis, C-.: j 

proposed cxperiment must conform to the cthii-: i 
standards which have been established by the scic::- 
tific community. Still anothei principle, which hi> 
often been incorporated into standards for hum::: 
experimentation such as in the Declaration CI: HL- 
sinki, requires that informed consent be obtain:?. 
This is particularly difficult when radioactive i.;..- 
topes are involved because of the unczrtsinty cf 

the term “informed.” Consent, yes; this is legalix::. 
But how are we to inform a subjxt of the risks ii- 1 
volved in administering a radioactive isotope JI 

specified dose? 

’ 

, 

i 

i 

t 
RADIORIOLOGICAL COSSIDERATIOSS 

In order to approach the problem it is neccssa;! 
to take a brief excursion into radiobiology. Whc i 

penetrating radiation passes through the cell, sur.: 

of it may be absorbed and givc up its energy, pro- 
ducing ion pairs and highly rcactive free radica!s. 
These may damasc critical structures tvithin the cd. 
and especially DN4, the genetic arbiter. Esses my 
be chemically changed or DSUA strands broken. 

A striking feature of the radiation effcct is fii:’ 

much of it can be rcpairzd (4-6). Not only arc the:- 
means for scavcnging free radicals befnrc they  CY.!^: 

damage, but also much of the chzngo in th,- DXj. 
strand may be rcpaircd through rt.m:irkabl; eftici-,:’ 
enzyme activity. If unrepairsd, damage is oftcn letti:: 
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31 ;hz tin?C of subcequcnt uttcrnpts at cell division, 
3d tllat ccll is eliminatcd. The intcnsity of the 

1 sbia[ion injury to tissucs is govrrned by the dose, 

J :hi ryps of radiation. the specific ccll type, thc rate 

*. ivhich the cell js dividing and thc stage in the 
1 irjiion proccss at the time of radiation. Radiation 

s2y be sc\.eral-fold niore damaging if it is delivered 
1 Lz 2 sinylc high intensity event than if the same total 

. jae is eacndcd over a longer timc span (7,s). 

j RLdiation may have both somatic and genetic 
+xs. ll'c are concerned' here with the possibility 

$21 small doses may causc accelerated aging, neo- 

' 

I 

:::cvry 

or genctic change. Life shortening in experi- 
animals appears to be a11 acceleration of a11 

which result in the death of the 
to be about a 1-5% life- 

rads (9). Upton et al (IO) 
the life span of mice ex- 

Preliminary analysis of 

ad Sagasaki incidents has suggested a slightly re- 
tucixi life expectancy among those who received 

d .?ir;lerican radiologists who died bcwccn 
ad 1934 disclosed a tendency toward life shorten- 
:ny xhcn compared to life expectancy among other 

2. it iv i $z life experience of the survivors of the Hiroshima 

chic.:! .j ii)x than 100 rads (11). Examination of life tables 

1935 

icians (12). During that period protection pro- 
is were not as rigorous as thcy arc now, and 

1 ?z.? idio!ogists may have accumulated more than 
' 1 2;Xb rads. Radiologists exposed more recently ap- 

xx to hale the same life expectancy 3s other phpsi- 
.. 1:' f :x\ I].?). Whi!? on present evidcnce it cannot be 

::it3 tha: radiation may shorten the life expectancy 
a ' cxnased persons, there is good reason to bclieve 
1 ..;r: ii there is an effect it is small in magnitude and 
1 -x3 approach the vanishing point in experimenta- 

'z ixmlvinp any reasonable dose of radioisotopes. 
is particularly damaging whcn de!ivered 

i"5: fetus. or to the ovary or testis before concep- 
.: t'j4-18). An increase in spontaneous abortion 

-':I. 2: niiscarriage and of childhood leukemia and 

ij:: L- ! Wm occurred after the Hiroshima and Nagasaki 
\..> :!I.: ''-3ats (19,20). There was an increase in fetal 

v 5 ~ *-t,,fi ++ for several ycars after the heavy exposure 

I. i ~:ongclap which occurrcd following one of the 
r; ,!'4;-. . ~ic bomb tests (21). It has been said that malig- 

':, ;.... . "::neopla~ms and leukemia are more common in 

2 1'' ' :Li:cn ol mothers who had received radiation for 

<,..' - ' -'!tic purposes during pregnancy (221, but 
,, 1 ...* ': 

I.. ;mot be viewed as an established fact since 
* .L%l dificultiss have plagued the rclcvant stud- 

! ' ?~;h~larly the choice of control groups. Claims 
recently been inadc in the popular press of 

5. . 
:, 'r: I:': reduced fertility and hcightcned infant mor- 

. and childhood leukemia in areas lying in the 

.. 
PC 1'4 

:,iil':. 
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Fallout pith after some of the ;itomic bomb tests in 
this country (23,24). Fortunately these claims have 

now received thc kind of rigorous independent evalu- 

ation \ihich they deserve and they appcar to be highly 
dubious (25,26). 

LEUKEMOGENESIS 

Leukemia is a real problem after radiation. Cur- 
rent estimates based on the assumption of a linear 
dose-effect relationship are that one new case of 
leukemia is caused by each rad of bone marrow 
radiation per million subjects per year during an 
average 20-year period (27). In other words, there 
is one chancc in 50,000 of inducing leukemia in a 
patient who receives 1 rad of bone marrow radia- 
tion. These figures are developed primarily from 
high levels of x-ray exposures and the Japanese 
atomic bomb experience, and need not apply to ra- 
dioisotopes, where the rate of radiation is much 
lower. They are also based on a linear extrapolation 

to low doses. Since the average dose of radioactive 
iodine for the treatment of thyrotoxicods gives ap- 
proximately 10 rads of whole-body radiation, one 
might expect one excess case of leukemia in sub- 
sequent years per 5,000 persons treated in this 
way. Therefore, it is not surprising that earlier stud- 
ies in England (28) and the cooperative thyrotoxi- 
cosis therapy followup study failed to show an 
increase in leukemia in patients treated for thyrotoxi- 
cosis ivith radioactive iodine (29) because if these 
figures are valid, only three cases of leukemia would 
have occurred above the expected number in the 
latter study. Furthermore, since 1 rad of whole-body 
radiation permits quite a large dose of thc usual 
radioisotopes used in metabolic experiments, the 
probability of causing leukemia in the course of a 
radioisotope study can be placed at less than 1 in 
50,000. One could do 500 such studies and still have 
a less than 1% risk of generating one case of leu- 
kemia. One may worry as much as he likes about 
that one case of leukemia, but this may only lead him 
into the philosophical problem of statistical morality. 
Society regularly asks individuals to mine coal, build 
bridges and do countless other tasks where there is 
a perfectly dear 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 exposcd before the 
age of 10 to doses between 700 and 1,400 rads of 
internal and 175 rads of external radiation have 
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developed thyroid nodules. The relationship of thy- 
roid adenomas and carcinomas to irradiation in 
early childhood is well established (33-36). Winship 

and Rosvoll (37) found that approximately 80% 
of children with thyroid carcinomas had received 
radiotherapy into the neck region at an early age. 
They calculated that 1 rad of radiation to the thy- 
roid carries a risk of thyroid cancer of 1 in a mil- 
lion persons per year, while DoIphin (38) finds the 
risk to be about five times this value. Hempclmann 
(36) has found as little as 20 rads of external radi- 
ation associated with nodules of the thyroid in early 
childhood. The Hiroshima experience has provided 
confirming information. Diffusely enlarged thyroids, 
single nodules, multinodular goiter and a few car- 
cinomas appeared in excess frequency among those 
patients subjected to high flash radiation exposure 
(39). A recent study from Japan reports a 16% 
incidence of microcarcinomas in routine autopsy 
material from subjects not exposed at the time of 
the explosions in 1945 hut a 6% higher incidence 
in those who received more than 50 rads (40). It 
is pxhaps conceivable that multifocal microcarci- 
nomas are much more common than we have con- 
siderzd and that they are held in check by the 
immune apparatus which is darnaged by radiation 
of the thymus in early life. 

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

Also, extensive experience with the investigative 
use of radioisotopes of iodine in the thyroid has so 

,far failed to indicate that there is significant risk 
of malignant degeneration in adults. There would 
appear, accordingly, to be little reason for dose Iirni- 
tation in the course of expcriments with radioiodine 
on the thyroid of adult man on the basis of damage 
to the gland itself. 

THE GENETIC RISK 

The most serious indictment of radioisotopes re- 
lates to genetic risk Radiation has been recognized 
as an effective mutagen since the classic experiments 
of Muller (41) more than 40 years ago. Molecular 
biology has provided a clear analysis of the way 
in which changes induced by radiation in the base 
sequences of DNA cause changes in the structural 
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proteins and enzymatic machinery of the cell. These 
effects of radiation must be considered against a 
background mutation rate caused by natural radia- 

tion, dietary mutagens and copying errors (42). 
While genetic loci vary and in some instances vary 
widely in natural mutation rate, the risk of muta- 
tion at any one locus is approximately one per 
100,000 per generation. Most mutations are reces- 
sive and are not seen until the carricr crosses ivith 
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 mutations which are deadly in the 
homozygous form may be highly advantageous to 
the heterozygote: witness the success of the hetero- 
zygote for hemoglobin “S” in struggling with fal- 
ciparum malaria, a circumstance which permits the 
development of a 40% carrier rate for the abnormal 
gene in certain regions where malignant tertian ma- 
laria might otherwise decimate the population (43). 
This should not imply that one is hospitable to more 
radiation and more mutations; quite the contrary. 
The purpose is only to reinforce the point that the 
matter is not as simple as it appears at first glance. 

It is difficult indeed to estimate the risk of a 
given dose of radiation to the gonads. The risk is 
real but ourIinforniation is not adequate to give a 
true estimateef the impact of a given dose on human 
fitness. It rnw be pointed out that Green (44) has 
irradiated successive generations of male mice with 
100 rads of radiztion and has detected no increase 
in phenotypic abnormalities by the 20th generation, 
and Russell (7) has found no mutations at specific 
loci after irradiating female mice with 63 rads if 
given 6 weeks before conception. These reassuring 
experiments clearly indicate that, at least in the 
mouse, processes of repair of radiation damage on 
the one hand and elimination of damaged gametes, 
zygotes and embryos on the other, are remarkably 
effective. Nevertheless one must remember that 
chromoromal 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 

redyear (46). 

EXPOSURE STANDARDS 

Users of radioisotopes arc obligcd to be concerned 
with standards of radiation safety because of the 
demonstrated hazards of ionizing radiation. Dzr- 
matitis from x-ray exposure was recognized within 
a few months of the discovery of the roentgen ray 
on 18 December 1895 (47). Pcrhaps the first at- 
tempt to set a minimum standard of protection was 
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by Rollins (48) 6 ycars later. He suggcsted that 
radiation would not be harmful if it failed to fog a 
photogaphic plate in 7 min. This was probably 

10-20 R/day of soft x-rays. In the intervening 

years several national and international committees 
have developed standards of radiation safety, and 
maximal permitted doses have been repeatedly low- 
ered. 

In 1952 when the Advisory Committee on X-Ray 
and Radiation Protection of the Bureau of Standards 
lowered the upper Iiniit for radiation workers below 

the previously permitted 0.1 R/day, they wrote that, 
“It is well to state explicitly that the recomrncnded 
reduction in the permissible dose for the blood- 
fonning 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 genera’l impression 

among radiologists is that no harmful effects re- 
sult from whole body exposure at these levels. 
Nevertheless in the absence of long term expen- 
ence backed by various statistical data it is desir- 
itbk to be on the safe side” (49). 

In 1959 the same Advisory Committec recom- 
mended that the permissible dose be reduced and 
integrated on a quarterly basis. There are currently 

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 othcrs, 

pregnant women. Current federal regulations (50), 
and those in my own institution, for radiation workers 
are set at 1.25 rads per quarter for whole body, lens 
of eye and gonads. Limits for nonradiation workers 
are one-tenth those for radiation workers. 

THE ETHICAL DILEMMA 

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

Recently the Medical Research. Council of Great 
Britain has issucd a document entitled “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 ussessmenf, and to 
other patients or subjects who are to be classified 
as volunteers. In the first category the propriety 
of procedures is considered to be determined by the 
same considerations as govern the care of patients. 
In general the fact that the patient has put himself 
in the physician’s care allows the physician to assume 
that consent has been given to the same extent as he 
would were the procedure entirely established. The 
report continues to a consideration of procedures 
not of dircct benefit to the individual, that is, on 
voluntccrs, and it is clear that additional restraints 
must apply to this group. 

Radiation protection coinmittees have often made 
a similar distinction in setting limits for radiation 
dose for human subjects and have permitted 
larger doses of radioisotopes for studies in patients 
than in volunteers. But a subtle ambiguity often 
arises when a 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 patient with gout: a determination of the 

metabolic products of an administercd dose of car- 
bon-labeled glycine could be called “assessment”; 
this would put the subject in one dose category. 
The procedure could hardly be construed as being 
of direct benefit to the individual, and this would 
put him in a category restricting the dose to a much 
lower level, so low perhaps as to make a significant 
observation impossible. 

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

Any consideration of the maximum permissible 
dose of radiation in clinical investigation in man 
must take into account the information \\hich is 
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available on biological effects at low dose levels, 
and here at once one is confronted by many uncer- 
tainties. For example, is there a threshold dose for 
carcinogenesis, and genetic and other effects? There 

is impressive evidence which indicates that in many 
situations there is. For example, survival curves after 
radiation almost always show a .relatively lessened 
effect in the low dose range (52), and there is evi- 
dence for a threshold dose for radium and related 
bone-seeking 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. Indzed, support for virtually any position on 
the risks of radiation can be found in the endless 
Iiterature 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 localization of 
an isotope in vulnerable tissue, such as possibly 
O0Sr 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 
foi rational formulation of the maximal permissible 
doses of radioisotopes in the course of studies on 
man, and indeed this may be impossible for a long 
time to come. One must be content with a set of 
principles for guidance which seem intuitively accept- 
able and not at variance with present knowledge. One 
such set follows: 

1. Radiation in any dose is not desirable; neither 
is it desirable that knowledge be restricted nor 
access to it be made impossible through unrcason- 

able restrictions in the permissible doses of radio- 
isotopes. 

2. No experiment should be performed on man 
unless there is reason to believe that within the 
permitted dose a dcfinitive answer can be ob- 
tained. 
3. Experiments should only be performed when 
they conform to established ethical and legal 
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standards and when the experiment gives promise 
of providing new information. 
4. Whenever possible, subjects should be chosen 
who, on the basis of age or physical fitness, are 
least likely to contribute to the genetic pool in 
the future. 
5. The investigator must continually endeavor to 
keep the total radiation dose at the lowest pos- 
sible level by continuing attention to experimental 
design and instrumentation. 
6. The validity of the research and, particularly 
in this context, its use of radioisotopes must bt 

under surveillance of a review committee of ex- 
perts not involved in the experiments. 
7. In view of the many uncertainties regarding 
radiation effects there is a sound basis for a first 
approximation to relate maximal permissible doses 
in clinical research to the radiation worker pro- 
tection guidelines which have been established. 
These guidelines must be flexible in order to take 
into account individual circumstances such as the 
number of patients involved, sex, age, life- 
expectancy, reproductive potential and the irn- 
portance of the information. This flexibility must 
extend--with obvious constraints-to true vol- 
unteers, who may be as crucial to the experiments 
as the patients are. 
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by Wayne L. Pines 

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

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

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

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

By the time a new medicine 
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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 subjected to 
screening tests and to testing in ani- 
mals. Tnitial animal studies are per- 
formed to see whether the chemical 
has any desired drug effects. If it 
does, additional testing is done to 
determine 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 testins. 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 Investisational ru'ew 
Drug (IND), which means the spon- 
sor wants to test it in humans. 

Bzfore human tests can start, the 
sponsor must submit to FDA a 
form known as a "Kotice of 
Claimed Investigational Exemption 
for a New Drug." The sponsor must 
tell FDA the complete composition 
of the Jrus, its source, and how it 
is made. 

In addition, the sponsor must 

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

The TND also contains a detailed 
outline. called a protocol. describ- 
ing the planned testing in humans 
The sponsor must wait 30 days 
after submitting the TND to enable 
FD.4 to review the materials tc 
make sure patients are not bein: 
subjected to unwarranted risks. 

Before testing is done on hu- 
mans, FD.4 requires thar. at the 
institution where the drug is to 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 intc 
three phases. 

Phase I 
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 ?hen (by mouth or injec- 
tion, for example). and what the 
safe dosage ranze is. These test! 
involve a small number of patient! 
--usually fewer than 10. 

The basic approach during Phast 
1 is to besin nith doses one-tcntl 
or less of uhat might be expectec 
to be useful. and gradually incrms 
th2 dose with the Fatier;[ car,-full 
watched. Much of this testing i 
done in normal. healthy Lolunteer 

The safety record of such rt 
search is cxcrllcnt. FDA knows 
no volunteer patient who has bee 
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rather than other variables or 
chance. 

In Phase 111, the drug is used the 
way it would be administered when 
marketed. Once Phase IT1 is com- 
pleted and the sponsor believes the 
drug is safe and effective under 
specified conditions, the sponsor ap- 
plies to FDA for approval to mar- 
ket the drug. This application is 
called a New Drug Application 
(NDA). 

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

The ND.4 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, oncolon-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 

“NO matter what system we set up, 
as technical knowledge grows, 
presently acceptable procediires and 
systems will appear inadequate. 
This is par1 of scientific progress.” 

purpose the drug is to serve, all ani- 
mal or laboratory studies, and all 
tests in humans. 

FDA reviews the entire NDA to 
determine whether the benefits of 

the drug when used properly out- 
weigh the risks. This is the crucial 
determination in evaluating a new 
drug. 

If a drug is indicated for a can- 
cer patient. for example. a relatively 
high degree of risk and adverse re- 
actions may be tolerated if some 
benefit may ensue, because the al- 
ternative to usc of the drup might 
be death. If zi drug is used as a 
minor tranquilizer, then a much 
lesser degree of risk would be ac- 
ceptable. 

The benefit-risk jud-pent 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. Lesally, 
once an application is filed, FDA 
has 180 days to review it. In many 
cases, the application is not ap- 
proved in the initial review, and the 
review period is extended, 

The reason for most delays in 
the past has been that the data sub- 
mitted to FDA were inadequate. 
Studies were not well controlled or 
there were not enough. In a large 
number of cases there was inade- 
quate information about the manu- 
facturing and quality control. 

In making an important decision 
such as authorizing the sale to the 
public of a potent new chemical, it 
is imperative that FDA make sure 
the drug’s benefits outweizh the 
risks and that the product will be 
made properly. 

In the past. too, there may have 
been some unnecessary delays in 
the approval of a new drug. The 
Bureau of Drugs has taken steps, 
such as computerization, the use of 
project officers. and the use of advi- 
sory Committees, to try to reduce 
the time delay. .411 the problems 
have not been solved. but the Bu- 
reau is working on them. 

One of the final s:eps in the ap- 
proval of an ND.4 is the review of 
the package insert or labeling. This 
is a detailed explanation of what 
the drug is, how it works, what it 
has been proven useful for, adverse 
reactions. means of administration. 
dosages, and other pertinent infor- 
mation. 

The package insert must accom- 
pany tht drug whenever it is shipped 
in interstate commerce. It also 
serves as the basis for all informa- 
tion on the drug disseminated by 
the manufacturer. The company 
may not make any claim for the 
drug which is not in the approved 
labeling. 

A summary of m3ny packqe in- 
serts appears in the Physician’s Desk 
Reference, a widely distributed 
book to which phvsicians c7ften turn 
for information about prescription 
drugs. 

Once an ND.4 is approved, the 
company is required to keep rec- 
ords rc1;lting to production meth- 
ods for the drug and its safety and 
cffectivencss. Any information in. 
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Tlirse are ihe forms ilia1 sponsors 
psiicualioiial New Drug (INDI 

.PW Drug Applications (NDA) 
iiim ficl out. The form explain 
ic-liat rypes of iiijorniafioii are 
rrqirircd for each application. The 
iniorniaiiou sirhtiiitred iii nipport 
of ihe applicatiori 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 
FD.4 every 3 months during the 
first year after approval, every 6 
months in the second year, and 
once a year after that. Immediate 
reports are required in cases of drug 
mixups or contamination, or when 
unusual or especially severe adverse 
reactions are reported. 

For some druzs, FDA requires 
more than recordkeeping. FDA can 
require additional studies to test the 
long-term effects of the drug. For 
example, FDA is requiring long- 
term studies for levo-dopa, a new 
and powerful drug used for Parkin- 
son’s disease. 

“Me-Too’’ 
If a drug has previously been mar- 
keted, another company’s version 
is called a “me-too” drug. In some 
cases, it is unnecessa,q for a com- 
pany wanting to market a “me-too” 
drug to go through the same type 
of extensive testing required of the 
oridnal drug. FDA therefore has 
established an Abbreviated New 
Drug Application (ANDA). De- 
pending on the nature of the drug, 
FDA requires varying amounts of 
information from a manufacturer 
who wants to make the drug. 

In the same vein, it is important 
to note that FDA does not issue 
patents for drugs. They are issued 
by the U.S. Patent Office and last 
for 17 yrnrs. If a firm develops a 
new drug, it can get a patent and 
take legal action against any com- 
pan)’ that tries to market the iden- 
tical drug during the 17-year pe- 
riod. Once the orisinal patent ex- 

A srrmmarv of many package inserts 
appears in the Phvsicinn’s Desk 
Reference, a widely distribrrted 
book to which physicinns often turn 
lor information about prescription 
drugs. 

pires, any other company can mar- 
ket a “me-too’’ version of the drug 
under its “generic” name or under 
a new trade name if the drug meets 
all the requirements of the law. 

Changes in the NDA 
Whenever a company wants to 
change any part of the procedure 
for making a drug, it must seek 
FDA approval. This is because 
even what appears to be a minor 
change in the manufacturing proc- 
ess can affect the final product. This 
type of approval. which is souught 
frequently, is called a supplemental 
New Drug Application. 

The same applies to labeling. 
Very often after a drug has been in 
use for some time. new information 
devclops about it. Perhaps there are 
new purposes for which it can be 
prescribed, or new warnings that 
need to be included. Any change 
must be approved by FDA. 

Withdrawing NDA Approval 
If an approved drug is found to 
produce an unexpected side effect 
or to be less safe or effective than 
anticipated, FDA can seek to with- 
draw approval. FDA gives the firm 
an opportunity to present its views. 
In some cases, this may involve a 
hearing. 

In landmark rulings in five “drug 
effcctiveness” cases June 18, 1973, 
the U.S. Supreme Court supported 
FDA’s authority to be the final 
judge of whether a drug is safe and 
effective. and to dcny a hearing to 
a company that cannot show that 
significant facts are at issue. 

Labeling for Patients 
in 1970. FD.4 took ;L major step to 

provide information about prescrip- 
tion druugs directly to patients. The 
Agency decided that manufacturers 
of oral contraceptives-“The Pill” 
-must include in all packages re- 
ceived by patients a statement sum- 
marizing the potential risks of the 
drug. Physicians were provided with 
brochures listing the benefits and 
risks of the drug in greater detail. 

The reason for this decision was 
that FDA believed womzn should 
participate in the decision on 
whether to take “The Pill.” Drugs 
used for contraception are different 
from others in that they are given 
to health? women, not to treat dis- 
ease, and there are nonchemical 
al t e m a t ives . 

In 1973, FDA decided that in- 
formation should be provided di- 
rectly to patients on two other con- 
traceptive druzs, 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 years 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 thcy are ,in con- 
trolled envi ron men t s. 

However, FD.A do-s not believe 
tha! any person should be required 
to participitc in :I study involving 
investigational druzs. or duped into 
takins a drug hc clnrs not need. 
The law requires that b-.forc. using 
investigation:il drugs on humans. 
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The package insert must accompan~ 
the drug whenever it is shipped in 
interstate commerce. It also serves 
as the basis for all inforrnatioil on 
the drug dissen~inated by the 
manu f actrrrer. 

1n 1970, FDA decided that 
niaiwfacturers of oral contracepril.es 
must include in all packages 
received bv patients a stateinerlt 
suntinarizing the potential risks of 
the drug. This has become krio1i’rt 
as a “patient package insert.” 



the physician must obtain the per- 
son’s consent. That consent must be 
informed-that is, the patient must 
know what the risks are. The only 
exception is when consent is not 
feasible or when in the physician’s 
jud,ment 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 drys 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 haw not been 
tested in pregnant women, and the 
labeling is required to indicate that. 
However, extensive testing is re- 
quired in pregnant animals. 

Thus, many physicians know 
which drugs pass through the pla- 
centa to the fetus. In treating a 
pregnant woman, physicians have 
to make a delicate benefit-risk deci- 
sion. 

The same problem applies to 
drugs for children. Many drugs 
available for adults are also pre- 
scribed for children. Some labeling 
and standard charts provide guid- 
ance for the physician. 

However, FDA believes that 
drugs to be used in children should 
be tested in them under very care- 
fully controlled circumstances. The 
only children who would ever re- 
ceive a drug in a test situation are 
those who need it for a disease. 

To help improve medical 
commirnicarions, FDA publishes a 
Drirg Bulletin for all physicinns, 
dentists, plmrmncist.r. and other 
health professionals. 

This area is now receivins 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. FD.4 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, FD.4 seeks alter- 
natives that have proven more effec- 
tive. Among these are remedial ads 
required by FDA to be placed by 
thc drug company in the journals 
in which a misleading ad appearcd. 
or rzmcdial letters scnt to physicians. 

It is generally acknoLLledged that 
the prescription drug information 

system in the United States needs 
improvement. so that physicians are 
assured of having accurate and 
complete information. FDA pub- 
lishes a Drug Bulletin for all physi- 
cians, dentists. pharmacists. and 
other health professionals which re- 
ports significant new regulatory de- 
velopments. FD.4 is developing fur- 
ther systems to try to provide physi- 
cians with the best information 
about drugs. 

What Consumers Can Expect 
The system of new drus 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 knowledse grows, 
presently acceptable procedures and 
systems will appear inadequate. 
This is part of scientific prozress. 

But despite the defects in the sys- 
tem, consumer exposure in the 
United States to drug products of 
unproven safety and effectiveness 
is minimal. This does not mean that 
patients are never exposed to un- 
necessary hazards from prescription 
drugs. All medicines have the po- 
tential to harm as well as benefit, 
and despite all precautions, pre- 
scription medicines at times are 
misused or misunderstood. 

Looking beyond FDA’s respon- 
sibilities in the regulation of drugs, 
ultimately it is up to the “three 
P’s”-physicians, pharmacists. anc 
patients-to make sure that drug! 
are used wisely and that FDA’! 
regulatory efforts result in tnu 
benefits to the public. 

Wayne L. Pines is editor of FD) 
COYSUMER. 
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QEDA2TMENT OF HEALTH. EDUCAl ION. AND WELFARE 
FSOD AND DRUG ADMlNlSTRATlON 

NOTiCE OF 
CLAIMED INVESTIGATIONAL EXEMPTION 

FOR ANENDRUG 

Gould A. Andrews, M.D. , Chairman, The Medical Division 
Same of Sponsor 

Oak Ridge Associated Universities, Oak Ridge, Tennessee 37830 
.%cicke s s 

Da.te July 10, 1972 

To the Secretary of Health, Education, and Welfare 
For the Commissioner of Food and Drugs 
Vcshington, D.C. 20204 

. Dear Sir: 
The sponsor, Gould A. Andrews , srrbmits 

tiis notice of claimed investigational exemption for a new drug under the provisions of section 505(i) of the 
Federa1 Food, Drug, and Cosmetic Act and $130.3 of Title 21 of the Code of Federal Regulations. 

Attached hereto, in triplicate, are: 

1. The best available descriptive name of the drug, 
including :o &e extent known the chemical name and 
s:cuct~e of any new-drug substance, and a Statement of 
how it is to be admiaistered. (If the drug has only a code 
name, enouph information should be supplied ro identify 

2. Complete list of components of the drug, including 
zny reasoaible alternates for inactive components. 

3. Coaic:e:= sstement of quantitative composition of 
bsg, inclaims reasonable variations that may be expected 
dcring he iavesri_aarional stage. 

4. Description of source and preparation of, any new- 
?:fig substances used as components, including the name 
and address of esch supplier or processor, other than rhe 
sponsor, of each newdrug substance. 

5. A statement of the methods, facilities, and controls 
Es-Od ior he manufacturing, processing, and pecking of &e 
new dtug to establish and maintain appropriate standuds 
of iden:ity, screngch, quality, and purity as needed for 
safety and to give significance to clinical investigations 
Eade with the drug. 

6. A staiement covering all information available to 

ri? sponsor derived from preclinical investigations and 
any clinical studies and experience with the drug as fol- 
Iows: 

a. Adequate information about &e preclinical investiga- 
:ions, including s:udies made on laboratory animals, on 
&e basis of which the sponsor has concluded chat it is 
:-asonably safe :o initiate clinical investigations with 
51: drug: Such information should include identifitation 
of :he person who conducted each investigation; identifi- 
caiion and quaiifications of the individuals who evaluated 
rke results and concluded that it is reasonably safe LO 

;>.:tiate clinical investigations with the drug and a' state- 
cent oi where the investigations were conducted and where 
:$e records are available for inspection; and enough de- 
xils about the investigations LO permit scienrific review. 
The preclinical investigations shall not be considered 
3cequiLe to jusrify clinical testing unless they give proper 
arccation to the conditions of the proposed clinical test- 
ing. Then this information, the outline of the plan of 

clinical pharrnacoloRy, or any progress report on the clini- 
cal pharmscology, indicates a need for full review of the 

the &rug.) 

preclinical data before a clinical trial is undertaken, the 
Deparsmcnt will notify the sponsor to submit the complete 
preclinical data and to withhold clinical tria!s unci1 the 
review is completed and the sponsor notified. The Food 
and Drug Administration will be prepared to confer with 
the sponsor concerning this action. 

b. If the drug has been marketed commercially or in- 
vestigated (e.g. outside the Uni:ed Scares), complete 
information about such distribution or investigation shall 
be submitted, along with a complete bibliography oi any 
publications about the drug. 

c. If the drug is a combination of previously in-iesti- 
gared or marketed drugs, an adequate summaiy of pre- 
esisting infonnation from preclinical and clinical in7esti- 
gations and experience with its components, includina 
all reports available to the sponsor suggesting sidetf- 
fects, concraindications, and ineffectiveness in use of 
such components: Such summary should include an ade- 
quate bibliography of publications about the components 
and may incorporate by reference any information concern- 
ing such components previously submitted by the sponsor 
to rhe Food and Drug Administration. Include a statement 
of the expected pharmacoiogical effects of the- combina- 
tion. 

7. A total of five copies of all informational macerial, 
including label and labeling, which is to be supplied to 
each investigator: This shall include an accuzaze descrip- 
tion oI the prior investigarions and experience and their 
results pertinent to the safety and possible usefulness of 
the drug under the conditions of the investigation. It shall 
not represeni that rhe safety or usefulness of :5e d:ug has 
been established for the purposes to be investigated. Ir 
shall describe a11 relevant luzords, contriindica:ions, 
side-effecrs, and precautions suggested by prior invesrign- 
[ions and experience with the drug under investigation and 
relaccd drugs for the informarion of clinical investigators. 

8. The scientific training and experience consiLered 
appropriate by the sponsor to qualify the inves:igato:s as 
suitable experts to investigate the safety of the drug, Sear- 
ing in mind what is known about the pharmacological 
action of the drug and the phase of tbe investigational 
program that is to be undertaken. 



9. The names and a summary of '. training and ex- 
perience of each investigator and of the individual charged 
w:*h monitoring the progress of the investigation and 

:a:ing the evidence of safety and effectiveness of the 
, as it is received from the investigators, together 

with a statement that the sponsor has obtained from each 
investigator a completed and signed form, as provided in 
subparagraph (12) or (13) of this paragraph, and thac the 
investigator is qualified by scientific training and ex- 
perience as an appropriate expert to undertake the phase 
of the investigation outlined in section'l0 of the "Notice 
of claimed investigational exemption for a new drug." 
(In crucial situations, phase 3 investigators may be added 
and thiq form supplemented by rapid communication 
methods, and the signed form FD 1573 shall be obtained 
promptly thereafter.) . 

10. An outline of any phase or phases of the planned 
investigationo, as follows: 

a. Clinical pharmacology. This is ordinarily' divided 
into two phases: Phase 1 starts when the new drug is 
first introduced into man-only animal and in viuo data 
are available-with &e purpose of determining human 
toxicity, metabolism, absorption, elimination, and other 
pharmacological action, preferred route of administration, 
and safe dosage range; phase 2 covers the initial trials 
on a limired number of patients for specific disease con- 
trol or prophylaxis purposes. A general outline of these 
phases shall be submitred, identifying the investigator or 

investigators, the hospitals or research facilities where 
the clinical pharmacology will be undertaken, any expert 
committees or panels to be utilized, the maximum number 
of subjects to be involved, and the estimated duration of 
these early phases of investigation. Modification of the 
experimental design on the basis of experience gained 
need be reported only in the progress reports on these 
early phases, or in the development of the plan for the 

The first two phases may overlap 
when indicated, may require additional animal data 

berote these phases can be cornpiered or phase 3 can be 
underraken. Such animal tests shall be designed to rake 
into account the expected duration of administration of 
rhe drug to h- beings, the age groups and physical 
status, as for example, infants, pregnant women, pre- 
menopausal women, of those human beings to whom the 
drug may be administered, unLess this has akeady been 
done in the original animal studits. 

b. Clinical trial. This phase 3 provides the assess- 
ment of the drug's safety and effectiveness nnd optimum 
dosage schedules in the diagnosis, treatment, or prophy- 
laxis of groups of subjects involving a given disease or 
condition. A reasonable protocol is developed on tpe 
basis of the facts accumulated in the earlier phases, 10- 

'cal uial, phase 3. 

I 

( 
eluding completed a.td submitted animal studies. This 
phase is conducted by separate groups following the same 
protocol (with reasonable variations and alternatives per- 
mitred by the plan) LO produce well-controlled clinical 
data. For this phase, the following data shall be s*&- 

. 

i 
mitred: 

i. The names and addresses of the investigators. (Ad- 
disional investigators may be added.) 

ii..The specific nature of the investigations to be con- 
ducted, together with information or case tepon forms to 

show the scope and detail of the planned clinical observa- 
tions and the clinical laboratory tests to be made and 
reported. 

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

iv. The estimated duration of the clinical trial and the 
intervals. not exceeding 1 year, at which progress reports 
showing the results of the investigations will be submitwed 
to the Food and Drug Administration. 
(The notice of claimed investigational exemption may be 
limited LO any one or more phases, provided the OUKILX of 
the additional phase or phases is submitted before such 
additional phases begin. This does not preclude continu- 
ing .a subject on the drug from phase 2 to phase 3 without 
interruption while the plan for phase 3 is being developed.) 

Ordinarily, a plan for clinical trial will not be regarded 
as reasonable unless, among other things, it provides ior 
mote than one independent competenr invesrigator co main- 
tain adequate case histories of an adequare number of 
subjects, designed to record observarions and permit 
evaluation of any and all discernible effects araibuolble to 
the drug in each individual treated, and comparable rec- 
ords on any individuals employed as controls. These rec- 
ords shall be individual records for each subject main- 
tained to include adequate information pertaining to each, 
including age, sex, conditions treated, dosage, frequency 
of administration oi the drug, resuits of all relevant chi- 
cal obsemations and laboratory exarninaEions made, a&- 
quate information concerning any other treatment given and 
a full statement of any adverse effects and useful results 
observed, together with an opinion as EO wbecher such ef- 
fects or resulrs are amiburable to the drug under investi- 
gation. 

11. It is undcrstood chat the sponsor will norify the 
Food and Drug Administration if the investiaation is dis- 
continued, and the reason therefor. 

12. It is understood that the sponsor will norify each 
investigator if a new-drug application is approved, or if 
the investigation is discontinued. 

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

approved. 

Very tmly yours. 

Medical Division 
.. 

(Sponsor) 
OQtles- 

x,./ 
Per 

Gould A. Andrews, M.D. 

The Medical Division 
-(Indicate authon'fy) 

notice may be amended or supplemented from time to time on the basis of the experience gained with the new drug. 
cess reports may be used to update the notice.) 

ALL NOTICES AND CORRESPONDENCE SHOULD 8E SUBMITTED IN TRIPLICATE. 
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/'. OEPARSMZNT OF HEALTH, EDUCATION. AND WELFARE 
PUSLIC tiZALTH SERVICE 
 CONSUME^^ PaQTECTION AND ENVIRONMENTAL HEALTH SERVICE 
F30D AVO QauG ADMlNlSTRATlON 
WASWINGTON, O.C. 20204 

I NEW DRUG APPLICATiON (DRUGS FOR HUMAN USE) 
pitlo 21, Code of Fcdorol Regulations, 6 130.4) 

xze of applicant 

Date 
I 

Same of new drug 

Original application (regulation 9130.4). 
c-- 

Amendment to original, unapproved applicazion (regulation 5130.7). 

Amendment to supplement to an approved application. 
0 Supplement to an approved application (reguhtion 91 30.9). 

The undesigned submits this application for a new drug pursuant to section 50S(b) of the Federal Food, 

Drug, and Cosmetic Act. It is understood that when this application is approved, the labeling and advertising for. 

the drug will prescribe, recommend, or suggest its use only under the conditions stated in the labeling which is 

part of this application; and if the article is a prescription drug, it is understood that any labeling which 

furnishes or purports to furnish information for use or which prescribes, recommends, or suggests a dosage for 

use of the drug will contain the same information for its use, including indications, effects, dosages, routes, 

methods, and frequency and duration of administration, any relevant warnings, hazards, contraindications, side 

effects, and precautions, as that contained in the labeling which is part of this app1ica:ion in accord with 6 1.106(b) 

(21 CFR 1.106@)). It is understood that all representations in this application apply to the drug produced until 
an approved supplement to the application p:ovides for a change or the change is made in conformance with other 

provisions of 0 130.9 of the newdrug regulations. 

Ac;ached hereto, submitted in che form described h 5 130.4(e) of the newdrug regulacions~ and consrituticg 

* pan of chis application are the following: 

1. Table of conrents. The cable of contenrs should 
specify the voizae number and the page number in which 
:he complere ant tecailed icem is located and the volume 

number and the pge number in which the surmnary of cha,t 
item is located (if any). 

2. Summary. A sumnary demonstrating that the applica- 
tion is well-organized, adequately tabulated, statistically 
analyzed (where appropriate), and coherenr .and that it 
presents a sound basis for the approval requested. The 
summary should include the following informarion: (In 
lieu of the outline described below and the evaluation 
desc:ibed in Item 3, an expanded summary and evaluation 
as outlined in 5130.4(d) of the new-drug regularions may 
be submitzed LO facilitate the review of rbis application.) 

i. 'Chemical structural formula or descriprion for any 

ii. Rela:ionship to ocher cbemically or pharmacologi- 

111. Description of dosage form and quantitative com- 

b. Scientific rationale and purpose the drug is to serve. 
c. Reference number of rhe investigational drug no- 

tice(s) under which this drug was investigated and of any 
norice, newdrug application, or master file of which any 
contents are being incorporared by reference to support 
this application. 

d P:ec!inical studies. (Present all findings including 
a11 adverse experiences which may be interpreted as 

incidencal or not drug-related. Refer to date and page 

umber of zhe investigational drug norice(s) or the volume 
And page Dumber of. this application where complete dara 
and reports appear .) 

i. Pharmacology (pharmacodynamics, endocrinology, 

mccaiolism, ecc.). 

a Chemistry. 

newdrug substance. 

cally relaced drugs. 

pos it ion. 

... 

ii. Toxicology,and pathology: Acute toxicity studies; 

subacute and chronic toxicity studies; reproduction ad 

teracology studies; miscellaneous studies. 
e. Clinical studies. (All material should refer speciii- 

cally to each clinical investiga:or and to the volume and 
--page number in the application and any documents in- 

co:poraccd by reference where the compleee daca and re- 
ports may be found.) 

i. Special studies not described elsewhere. 
ii. Dose-range studies. 
iii. Controlled clinical studies. 
iv. 

u. 

vi. 

uii. 

Oc'ner clinical scudies (for exampie, uncontroiled or 

Clinical laborazory studies related to effectiveness. 
Clinical kbora:ory studies related LO safety. 
Summary of literature and unpublished reports avail- 

able to the applicant. 
3. Evaluation of safecy and effectiveness. a. Sun- 

rnarize sepatarely the favorable and unfavorable e*tiiiencc 
for each claim in the package labeling. Include reierencas 

to che volume and page number in the application and in 
any documents incorporated by reference where the cuiil- 

plete data and reports may be found. 
b. Include tabulation of all side efiri:s 0: adve:se 

esperiense, by age, sex, and dosage iormuhtioz, x~~hrrrie: 
or not considered co be significant, showing whether ad- 

ministration oi the drug wns stopped ana showing the 

investigator's name wi:h a reference KO &e voiunc and 
page number in the appiicarion and any documents in- 

corporaced by rrfexncr where the complete data and :e- 

ports may be found. Indicate those side effects o: adverse 
experiences considered co be drug-related. 

incompletely concrollrd srudie s). 

4. Copies of the label and aliocher labeling co be used 
for the d:uq (a total of 12 copies if in final printed form, 
4 copies i: in draft iorn): 

\ FD FORM 356H (3/6D) PREVIOUS EDITION MAY EL USE0 UNTlL SUPPLY If EXHAUSTED. 
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u. Each label, or other labeling, should be clearly 
idcntified 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 
on or within the retail package should include adequate 

directions for use by the layman under all the conditions 

for which the drug is intended for lay use or is to be 
prescribed, recommended, or suggested in any labeling or 

advertising sponsored by or on behalf of the applicant 
and directed to the layman. If the drug is intended or 

offered for uses under the professional supervision of a 
practitioner licensed by law to adminisrer it, the applica- 

. cion should also contain labeling that includes adequare 
information for all such uses, including all the purposes 
for which the over-the-counter drug is to be adverrisedto, 
or rcpresen:ed for use by, physicians. 

c. If the drug is limited in its labeling to use under 
the professional supervision of a practitioner licensed by 

law to administer it, its labeling should bear information 
for use under which such practitioners can use the drug 
for the purposes for which it is intended, including all 
the purposes for which it is to be advertised or repre- 
sented, in accord with §l.lOb(b) (21- CFR 1.106(b)). The 
appIication should. include any labeling for the drug 
intended to be made available to the layman. 

d. If no established name exists 'for B newdrug sub- 
stance, the application shall . propose a .ponpropriecary 
name for use as the established name for the substance. 

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

/. No application may be approved if the labeling is 
false or misleading in any particular. 
(When mailing pieces. any other labeling, .or advertising 
copy are devised for promotion of the new drug, samples 

shall be suioitted at the time of initial dissemination of 
such IabeIirg and at the time of initial placemenr of any 
such advertising for a prescription drug (see 5130.13 of 
the newdrug regulations). Approval of a supplemental 
newdrug application is required prior to use of any pro- 
motio:ial claims not covered by the approved application.) 

5. A statement as to whether the drug is (or is not) 
limited in its labeling and by this application to use 

under the professional supervision of a practitioner 

licensed by law to admmister it. 
6. A full list of the articles used as components of 

the drug. This list should include all substances used 
in the synthesis, extraction, or ocher method of preparation 
of any new-drug substance, and in the preparation of the 
finished dosage form, regardless of whether they undergo 

chemical change or are removed in the process. Each 
substance should be identified by irs established name, 
if any, or complete chemical name, us ing structural 

formulas when necessary for specific identification. If 
any proprietary preparation is used as a component, ,the 
proprietary name should be followed by a complete quan- 

titative statement of composition. Reasonable alternatives 
for any listed substance may be specified. 

7. A full statement of the composition of the drug. 
The stacrrnent shall set forth the name and amount of 

each ingredient, whether active or not, contained in a 

stated quantity of tte drug in the form in which it is to be 
distributed (for example, amount per. tablet or per mil- 
liliterj and a batch formula representative of that to be 
emp:oyed for the manufacture of the linis!red dosage form. 

All components should be ilicludcd in the batch formula 
regardless of whether they appear ,in the finished product. 
Any cnlcu!;lted excess of an ingredient over the lubcl 
declaration should be desifinateci as such and percent 

6. 

e. 

- 
exc~~s 'fogn8 $c~s~n~blc variations may be specified. 

8. A full description of the methods used in, and the 
facilities and conrrols used for, the manufscrure, process- 

ing, and packing of the drug. lncluded in mis descristion 
?hould be full information with respect to any nzw-drug 
substance and to the newdrug dosage form, as follows, 
in sufficient detail to permit evaluation of the adequacy 
of the described methods of manufacture, processing, and 
packing and the described facilities and controls to 

determine and preserve the identity, strength, quality, 
and purity of the drug: 

a. A description of the physical facilities including 
building and equipment used in manufacruring, processing, 
packaging, labeling, stotage, and control operations. 

b. A description of the qualifications, including educa- 
tional background and experience, of the technical and 
professional personnel who are responsible for zssuring 
that the drug has the safety, identicy, s:rength, quality, 
and purity it puporrs or is represented to possess, and a 
statement of their responsibilities. 
c. The methods used in the synthesis, extcactioa, 

isolation, or purification of any newdrug substance. When 
the specifications and controls applied to such substance 
are inadequate in themselves to determine its identity, 
strength, quality, and purity, the methods should be 
described in sufficient derail, including quantities used, 
times, temperatures, pH, solvents, em., to determine 
chese characteri.stics. 
in methods within reasonable limits that do not affect 
such characteristics of the substance may be specified. 

d. Precautions to assure proper, identity, strength, 
quality, and purity of the raw materials, whether active or 
not, including the specification's. for acceptance and 

Whether ot not each lot of raw materials is given a 
serial number to identify it, and the use nude of such 

/. If the applicant does not himself perform all the 
nanuiacturing, processing, packaging, labeling, and con- 
trol operations for any newdrug substance or the newdrug 
dosage form. his statement i6entifying each person who 
will perform any part of such operations and designating 
the pan; and a signed statement from each such person 
fully describing, directly or by reference, the methods, 
facilities, and controls in his part of the operation. 

g. Method of preparation of the masrer formula records 
and individual batch recards and manner in which these 
records are used. 

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

Adequate information with respect to the character- 
isucs of and the test methods employed for the container. 
closure, or other componenr parts of the drug package to 

assure theu suirability for the intended use. 

Number of individuals checking weight or volume of 
each individual ingredient entering into each batch of the 

k. Whether or not the total weight or volume of each 
batch is derermined at any stage of the manufacturing 
process subsequent to making up a batch according to the 
formula card and, if so, at what staGe and by whom it is 
done. 

1. Precautions to check the actual package yield pro- 

duced from a batch of the drug with the theoretical yield. 
This should include a description of the accounting for 

such items as discards, breakage, etc., and the criteria 
used in accepting or rejecting batches of drugs h the 
event d an unexplained discrepancy. 
m. Precautions to PSSUK~ that each lot of the drug is 

packaged with the proper label and Idbeling, including 
provisions for labeling storage un3 inventory control. 

Alretnarive methods or variations . 

' methods of testing for each lot of raw material. 
e. 

numbers in subsequent plant operations. -, 

h. The instructions used in tbe manufacturing, process- ' 

i. 

j. 

drug. 
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r:. t'h~ a1u!ytic31 contrals used during the various 

stases o: :!IC rnanufacturing; processing. packasin;:, and 
1abc:ing oi ci~e dru~;, including a derailed JcscripciYc. of 

the col!cc:ion o! samples 3nd chc analytical p:ocedL:cs to 

be capljle of dccc-mining the active canponents 

the :ieu:.:y of such compdnents. If the article is one that 

is reprcscnced to be stc:i!c, the same informarion with 
r:;zid i3 the manufacturing, proccssing, packagi~p, and 

the col1ec:ion of samples oi the drug should be givcn for 

stcri1i:y con::ols. Include the standards uscd for PC- 

crpzance of cach lot of the iinished drug. 
o. An csplanarion of the exact significancc of the 

bn:cb con:rul nunbcrs uscd in the ' manufacttarins. pcocess- 
ins, pnchging, and' labcling of the drug, inciudiny the 
control ncmbers chat ;ppca: on the label of the finished 
article. Scam whether thse numbers emblc dctcrmina- 
tion 0:' &e complete rranufacsuring hisgory of the product. 
Des:ribe Zny z,ethods used co permit determination of the 
dibxibution of any ba:ch if its recall is required. 

p. A cornp1e:e description of, and data derived from, 
s:udics of ;he sabilicy of the drug. includin~ information 
showing s!e suitabi!iry oi the nnalyricd methods used. 
Describe my additional srabiIity studies underway or 

con:enp!a;ed. Stability data should be submic:ed for any 
new-drug substance, for the finished dosage form of the 
2rug in &e coaztincr in which it is to be marketed,' in- 
cluding any praosed multipledose container, and if it is 
to be pu: into solution at :kc time of dispensing, for the 
solurion 2:epared as dkecced. Stare rhe expiration dace(s) 
Kha: will 5e used on &e label ro preserve rhe identity, 
strezg:h, quality, and puriry of the drug until it is used. 
(If JO ex2kation date is proposed, the applicant musc 
jus:ify its absence.) 

Addiriord proceduzes eaployed which are desigced 
?revet: ccs=aiaacion acd otherwise assure proper 

conxol cf :he ?roC*s:, 
(An applict-is3 nay be refused. unless it includes 
adeqnate -inr'o:=aC.n stowing &at the mechods used in, 
and the facilities ad :OAC;O~S used for, rhe manufacturing, 

.. vrocessin3, and packgin2 of &e drug are adequate co 

preserve its idenrizy, suength, qualiey, and puricy in con- 

formity wi:h good manufacnuing practice and identifies 
each establishaent, showing the location of &e plmc 
concucticg &ese operariocs.) 

.-: ..-a -. :key are subjected. The analytical proccarcs / wt:rlir. .. a :casonable dcg:ce of accuracy and of assuring 

q. 

9. San?ics of the Guq and arricles used as conpo- 
ccn:s. as ioilows: a..Tne is!lowiog samples shall be sub- 
iaitred wi:n the app!ica:ion or as soon thereafter asrhey 

becozze available. Each sample shall 'consist of foA 
iden:ical, sepa:ntely packaged subdivisions, each con- 
raining a: leas: three times the amount requiied to per- 

io:= the !aboratory test procedures described in the ap- 
plication to dere:nine compliance with its control speci- 

ficacions ir idensicy and assays: 
i. A rc2resen:a:ive sznple or samples of the finished 

dosage io:m(s) proposed in the application and employed 
in :be clisical izvestigations and a representative sarap!e 

or sanplzs of each new-drus substance, as defined in 

§152.1(~), ircx zh& ba:ch(es) employed in the production 
of s~ch issage fam(s). 

ii. 2. iepresentative sample or samples oi' finished 
nzrket pzclage5 of each dosage form of the d:u; prepared 
for izicizi rzriteting and, if any such sample is no: from a 

co~-~e:cini-scaIe proZuccion ba:ch, such a sarrple fro= a 

r=p:esen:z:ive comEercin1-scale produccion batch; and a 

-p:csen:;:ive sam?:e or sanples of each new-drug sub- 
.nce as defined in 8130.1(~), iron the barcL(es) em- 

,rayed in :he p:oduc:ion of su~h dosage form(s). 
.% san?Ie or samples of any reference stcndard and 

blxk csed in the procedtxes described i'n the application 
for assaying each new-drug substance and other assayed 

.. 

iii. 

! 

I 
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compsnen:s of rhc finished drug: Prvvidccf. bowever. T~K 
sanplcs of rc!ctcncc standards rccojinired in ;be official 
U.S. Pharmco,xia or The National FormLlary nced cat 

be subnitccd uc:ess rcqucsrcd. 
L. Additional sanplcs shall be sr;brni::cd on rcq~cs:. 

c. Each of the samplcs subrrticccd sirail bc np~ro?;i- 

~KCIY packaged and labelcc! to preserve i:s cba:ac:c:is:ics, 
to identify the material and the quanti:y in each su'> 

division of the sarn?le, and to identify each subdivision 
wick the name of thc applicznt and thc newlrug applica- 

tion to which it relates. 

d. Thcrc shall bc includcd a full list of thc samples 

submittcd puisuanc to kcm 9a; il sta:emcr.t of ihc aCJi- 
tional samples chat wi!l bc submitted as soon as avai!- 

able; and, with rcspcct KO each sample suSni:tcd, fu:l 
information with rcspccr to its idcntiry, the origin of any 
new-drug subscincc conaincd rhcrcin (including in rhe 
case of newdrug substances, a statcmcnt whctSc.: it was 

produced on a laboratory, pilot-plant, or ic!l-production 
scale) and detailed results of all laboratory ces:s made to 

de:erminc the identity, strcngrh, quality, and p-rity of 
the batch represented by the sample, including assays. 

Include for any reference standard a comp!e:e desc:iprim 
of its preparation and the results of all labozilcorf tests 

on it. If the te5c methods used differed fzom those de- 
scribed in the application, full details oi the zethods 
eaployed in obtaining the reported results shall be su3- 
mitted. 

e. The requirements of Item 91 clay 5e waived in 
whole or in parr on reguesr of the appiican; or o::ierwise 
when aoy such samples are not necessa:y. 

/i If samples of the drug a:e sent under separa:e 

cover, they should be add-essed to the a::entioa oi -.be 
Bueau of Medicine and i2en:ified on the oucsize of :he 

shipping carton with &e name of the appiicant and the 

naffie of rbe drug as &own on :he app1ica:ion. __ 
75. Full reports of preclinical invcstiga:iozs ::;a: have 

been nade to show whecnei 0: ria: the drug Is s3ie ior zse 
. .. . . 

and efreccxve in use. a. An application nay be refcs:d 
unless it contains full reports of adequa:e p:ec;inical 
tests by all methods reasonably applicable ro a determica- 
cion of the safety and eiiecriveness of the dcug under the 
cocdirions of use suggested in the proposed 1ab:liag. 

Derailed reports of the p:eclinical icvescigatioas, 
including all studies made on lakoratory animls. :he 

methods used, and the results obtained, sbouid be clear!y 

set forth. Such inio.mtion shou!d include identification 
of the person who conducted each investigation, a state- 
ment of where the investigations were cond.;c:ed, and 
where the underlying data are avai!abIe isr inspction. 
Tine animal studies may not be considered adequz2 ua:css 

they give proper attention co the conditions of use recom- 
mended in the proposed labelin2 for the drug such as, for 

example, whether the drug is for short- or long-term a&- 
ministration or whether it is to be used in infazts, chii- 

dren, pregianr women, ot wamen of child-bca;iag poiential. 
c. Derailed reports of any pertinent aicrobisloyical 

and irr vitro studies. 
d. Smxnalire acd p:ovidc a Iist oi !irerarc:e refer- 

ences (if availabie) to all other pceclinical inio:r.aiim 
known to &e appplicen:, whether pXished 0: za?xiisS.zc!, 
that is pertinent to an eva!uarioo of the saicty o: effci- 
tivcness cf the diug. 

11. LIsc of inves:i,:-to:s. a. A conp:e:c lisi of all 
inves:igstors supplied with the drug inclubnA the nape 

and post oifice ad.3rss of each invesiiyato: ~nd, io!!owing 
each nziue, the voluae and page reicrenc:s to :he in- 
vestisator's rrporc(s) in this app1i:ation'and in any docc- 
Gents incorporated by reference, or the exp1arra:ioa of ;he 
omission cf any reports. 

b, The unexplained omission of any repor:s of ia- 
vesrigations made with the new dcug by the ap?kaot, or 

b. 
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submitted to him by an investigator, or the unexplained 

omission of any pertinent report? of invesrigations or 
clinical experience received or otherwise obtained by the 
applicant from published literature or other sources, 
whether or not it would bias an evaluation of the safety 
of the drug or its efiectiveness in use, may consritute 
grounds for the refusal or withdzawal of the approval of 

an application. 
12. Full rcporcs of clinical investigations tha: have 

been zaJe fo show whether or not :he drug is safe for use 
and effective in use. a. An application may be refused 
dess it contains full reports of adequate tests 'by all 
methods reasonably apglicable to show whecher or not the 
drug is safe and effective for il~e as suggested in the 
labc!ing. 

b. An application may be refused unless it includes 

substantial evidegce consisting of adequate and well- 
controlled investigations, including clinical investiga- 
tions, by experts qualified by scientific Gaining and ex- 
perience to evaluate cbe effectiveness of the drug in- 
volved, on the basis of which it could fairly and respon- 
sibly be concluded by such experts chat the drug will have 
the eiiect it purports or is represented to have under :he 
conditions of use prescribed. recommended, or suggested 
in the proposed labeling. 

Reports of all clinical tests sponsored by the ap- 
plicanc or reccived or otherwise obtained by the applicant 
should be attached. These reports should include ade- 
quate information concerning each subject creaced with 
the drug or employed as a control, including age, sex, 

conditions treated, dosage, frequency of administration 
of the d:ug, results of all relevant clinical observations 
and laboratory examinations made, full information con- 
cerning any 'other treatment given previously or concur- 
rendy, and a full statement of adverse effects and useful 
resuits obsczved, together with an opinion as to whether 
such effects or results are attributable to the drug under 
investigation and a statement of where the underlying 

data are available for inspection. Ordinarily, the reports 
of clinical studies wiil nor be regarded as adequate 
unless chep include reports from more than one inde- 
pendent, competent investigator. who maintains adequate 

case histories of an adequate number of subjects, de- 
signed to record observations and permit evaluation of 
any and a11 discernible effects aruibuuble co the drug in 
each individual treated and comparable records on any 

individuals employed as controls. An application for a 

combination drug may be refused unless there is sub- 
stantial evidence chat each ingredient designated as 
active makes a contribution to rhe toul effect claimed 

for &e drug combination. Except when &e disease for 
which the drug is being tested occura with such infre- 

c. 

quency in he Uniced Stares as to make testing im- 
practical, some of tbe investigations should be performed 
by cornperent investigators within the United States. 

d. Attach as a separate section a complcrcd Form 

FD-1639, Drug Experience Report (obtainable. with in- 
structions, on request from the Food and Drug hdainistia- 
tion, Department of Health, Education, and Veliare, Wash- 
ington, D.C. 20204), for each adverse experience or, if 
feasible, for each subject or patient erperiencki~ one or 

more adverse effects, describcd in Item 12~. whether or 
not fuIl information is available. Form FD-1639 shoc!d 
be prepared by the applicant if the adverse experience 
was not reported in such form by :he invesciza;or. Tbe 
Drug Experience Reporc should be cross-referenced to 
any narrative description included in Item 12c. 

e. All information pertinent to an evaluation of the 
safety and effectiveness of the drug received 0: otherwise 
obtained by rhe applicant &om any source, including 
information derived from ocher invesrigarions br com- 
merical marketing (for example, outside the Uni:ed States), 

or reports in c!!e scientific lite:atUC, involving the drug 
that is the subject of the application and related drugs. 

An adequate summary may be acceptable in lieu of a 

reprint of a published report which only supports other 
data submitted. Reprints are nor required of reports in 

designated journals, listed in 5130.38 of the newdrug 
regulations, about related drugs; a bib1iog:aphy will 
suffice. Include any evaluation of the safe:y or effec- 
tiveness of the drug that has been made by the applicant's 
medical department, expert commitcee, or consulcjnts. 

If the drug is a combina:ion of previously invesci- 
gated or marketed drugs, an adequate summary of pre- 

existing information from preclinical and clinical investi- 
gation and experience with its components, including all 
reports received or otherwise obtained by the applicant 
suagesting side effects, conxaindications, and ineiiec- 
tiveness in use of such components. Such sumGary should 

include an adequate bibliography of publications about 
the componenis and may incorporate by reference informa- 
tion concerning such components previously submitred 
by the applicant to the Food and Drug Administra$ion. 

g. The complete composition and/or method of manu- 
facture of the new drug used in each subrnirced report of 

investigation should be shown co the extent necessary to 
esablish its identity, strengrh. quality, and purity if it 
differs from the description in Item 6. 7, or 8 of the ap 
plication. 

13. If this is a supplemental application, full inform- 
cion on each proposed chanse concernin.q any statemem 
made in the aoproved applicarlon. 

Observe the provisions of 0130.9 of the nerdrug regula- 
tiona concernins supplemental applications. 

/. 

I App Iicant) 

Per 
(Responsible o flicid or agent) 

(Indica; e authority) 

(Warning: * willfully false statement is a crimiml offcnse. U.S.C. Title 18, sec. 1001.) 
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SUMER PROTECTION AND ENV!RONMEEITAL HEALTH TiERVlCE 

/kooo avo DRUG ADMINISTRATION 

YAfn4FIGTOri. C.C 232G4 

S.J. Adelstein, M.D., Ph.D. Dear 3k: 

submits this statement as required by section 505(i) of the FedcraI Food, Drug, and Cosmetic Act and <,130.3 of Title 21 of the Code 

of Federal Requlations as a condition for receiving and conducting clinical pharmacology with R nc:v drug limited by Federal (or 

United States) law to investigational use. 

The ozdersigned. 

- 
STATEMENT OF INVESTIGAJOI: 

(Cfinic-;il I‘lii~rnl It olofy) I ,,rrii ;, - ,. -.I 
I/#,.f .* , . m,.: .,., “5.pq,<, 

1. A SffiTEMENT OF THE EDUCATION AWD TRAINING THAT QUALIFIES ME FOR CLINICAL PHARMACOLOGY 

B.S., M.S. Mass. Institute of Technology 1949 
M. D. Harvard University 1953 
Ph. D. Mass. Institute of Technology 1957 
( 3 i o phys i cs ) 
House officer, senior resident physician and chief resident physician, 

Mosely Travel ing Fellow of Harvard Universi ty to the Department of Radiotherapeutics , 

Fellow in the Division of Nuclear Medicine, Johns Hopkins Hospital, 7968. 

Director, Division of Nuclear Medicine, Peter Bent Brigham Hospital, 1968- , Chief 

Peter Bent Brigham Hospital, Boston, Mass. 

Cambri dge Uni versi ty , 1 958-1 959 

radiochemistry and radiopharmaceutical chemistry with Dr. H. Stern 

Division of Nuclear Medicine, Children’s Hospital Medical Center, Boston, Mass., 
1970- Associate Professor of Radiology, Harvard Medical School, 1968- . 

l-953-1954,1957-1958,1959-1960 

Course in 

z. THE NAME AND ADORESS OF THE MEDICAL scnooi, HOSPITAL, OR OTHER RESEARCH FACILITY WHERE THE CLINICAL 

PH A QM ACO LOGY WILL BE CON DUCTED 

TO SUFirLlER OF THE OPUG (N.rme tmd Adrlross) 

?<Age Associated Universities 
. .J. SOX 117 
Cat Ridge, Tennessee 37830 - 
C.L. cdwards , Principal Investigator 

r Bent Bri gham Hospital , 721 Huntington Avenue, Boston, Massachusetts 02115 

IiAlA! fJI INVL J 1 IbATQI~ ,‘J’r,r,i or 7 jjv-) 

S.J. Adelstein, M.D., Ph.0. 

April 13, 1971 
@ATE 

tlAIAF 3F DPLlG 

Gall ium-67 ci trate (IFID No. 5489) 

3. THE EXPERT CDWUITTEES OR PANELS RESPONSIELE FOR APPROVING THE EXPERIMENTAL PROJECT 

Isotopes Comi ttee, Peter Bent Bri gham Hospital 
Fharmcy Committee, Peter Bent Brigham Hospital 
Cornittee on Human Studies, Peter Bent Brigham Hospital 

4. THE ESTlMATED DURATION OF THE PROJECT, AHD THE MAXIMUM NUMBER OF SUBJECTS THAT WILL BE INVOLVE3 

1 year 
Maxinium number of subjects - 25 I 

i 

5. A GENERAL OUTLINE OF THE PROJECT TO BE UNDERTAKEN 
advance aubmfsslpr of amendmenla to the @norel outlfns.) 

Nodlflcetlon 1s psmrftfed on fhe basls ol exparfence gained wllhout 

Gallium-67 will be purchased from the Isotopes Development Center of the Oak Ridge 
Yat5om.l Laboratory and compounded into Gall iurn citrate according to the method specified 
indzr paragraph IIII: of Dr. Ralph M. Kniseley’s memorandum, dated Dec. 15, 1970 seeking 
joint support from the USAEC and NCI to study Gallium-67 in lymphoma and lung cancer. 
\sent will be prepared by Dr. M.A. Davis, Chief Radiopharmaceutical Chemist to the Joint 
)rograrn in Huclear Medicine, Children’s Hospital Medical Center/?eter Bent Brigham HosFital. 
-he agent will be administered only to patients with microscopic evidence of lymphoma and 

1 cancer in accordance to the protocol out1 ined in Dr. Krti seley’s nernorandurn- 
I ,tained from patients in accordance wi,th the guidelines of the Committee on Human 
tzdi es , Peter Bent Bri gham Hospi ta 1. 

The 

Consent will 

1omoq 

(Continued on rsmrse) FD FORM 1572 (10/69) PREWOUJ EO!T?ONS MAY BE USED UNTIL SUPPLY IS EXHAUSTED. 

.- -.- -_I- . . -. . . - .. . -. - .._ .- 
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- __ 

6. THE UNDERSIGNED UNDERSTANDS THAT THE FOLLOWING CONDITIONS GENERALLY APPLICABLE TO NEW DRUGS =OR 

INVESTIGATIONAL USE GOVERN HIS RECEIPT AND USE OF THIS INVESTIGATIONAL DRUG 

.. a. The sponsor is required to supply the investigator wirh full in- 
formation concerning the preclinical investigation that justi. 
fies clinirnl pharmacology. . 

b- The investigator is required to maintain adequate records of the 
disposirion of all receipts of the drug, including dates, quantity. 
and use by subjects, and if the clinical pharmacology is sus- 
pended or terminated to return ro the sponsor any unused supply 

' of the hi. 

c. The investigator is required to prepare and maintain adcquaie 
case histories designed to record all observations and other 
data pertinent to the clinical pharmacology. 

d. The investigator is required to furnish his reports to the sponsor 
who is responsible for collecting and evaluating the results. and 
presenting progress reports to the Food and DruC r\dministration 
at appropriate intervals, not exceedins 1 year. Any adverse ef- 
fect which may reasonably be reerded as caused by, or is prob- 
ably caused by, the nerdrug shall be reported to the sponsor 
promptly; and if the adverse effect is alarmin8 it shall be re- 

cology should be furnisbd eu the sponsor shortly after com- 
pletion. 

e. The investigntor shall rnninmin the records of disposition of the 
drug and tbe cnse repocts described above for e paiod of 2 years 
followins the date the nerdrug application is approved for the 
drug; or if DO application is to be filed or is approved until 2 
years nfrer the investigation is discontinued and the Food and 

- .. 

, ported immediately. An adeqaate report of the clinical pharma- 

Driip: A&ninisrration so notificd. Upon the rPrjllCSK of a scien- 
ficnlly trained and spccifically nu:hori7rd en~pI.,)-re of the 
Dcparrment, nr rensannhle rime.;. the invcr:ip;iti r wili n~.& 

such rccords available for inspection and ropvinr. The names 
of the subjccts need not be divulged unless the records of the 
particular xuhiects rcquirc ii more detailed ~t~di. of the cases. 
or unless there is reason KO believe Khat the records do not 
rcprescnt actual studies or do nor represent acrud results 
obta i n ed. 

1. Thc investipator ccrtifies that the druE will be administered 
only to sub~ects under his pcrsond supcrvisinn or under the 
soprrvision of the following investigators responsible to him. 

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

and that the drus will not be supplicd to any other investigator 
or to any clinic for ndministration to subjects. 

B. The inwstinaror certifies that he will iniorrn any patients or any 
persons used as controls, oitheir representatives. that drugs are 
being used for investigational purposes, and will obtain cbc con- 
sent of the subjects, or their representarives. cxccpt where this 
is not feasible or, in thc investigntnr's profcssibnal judgment. is 
contrary to the best interests of the subjects. 

Very truly yours, 

IO80 t 1-0 

Petpr mt Bri-tal 
(Addmas) 

Boqton. Maswsetts 027 15 


