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1- Chemistry 

The name Prussian Blue (PB) without' further specifications does 
n o t  indicate which substance is beinq discussed. Martindale (m 
mentions t w o  substances with the name PB: 

FerrictIII) hexacyanoferrate(I1) 
"insoluble PB" 

Molecular weiaht: 359.3 
Colour Index No. 77.510 
CAS Rearscry No. 14038-43-8 

Fe4 [Fe (CN)b i J 

Potassium ferric(III1 hexacyanoferrate(I1) 
"colloidal s o l u b l e  PB" 

Molecular weiaht: 306.9 
Colour Index No. 77.520 
CAS-Reqistry No. 25869-98-1 

KFe[Fe(CN)b] 

The above l i s c e d  chemical formula of b o t h  named subscances are 
idealized. Additionally all precipitates of insoluble PB contain 
nonstoichiometric amounts of potassium, protons and water (Buseret 
al., 1977; Bur&, 1971; trdi,1983; Nielsen et al., 1987; Nie- et al, 1988b3 . Partially 
the water is adsorbed at the large surface of this piument, parci- 
ally it is distributed in cavities of the crystal lattice (zeoli- 
thical water), partially it is bound coordinatively (U. 1988). Col- 
loidal soluble PB also may contain additionally nonstoichiometric 
amounts of cations (H+ , alkalimetalions) and anions (Cl-, OH-) and 
water (Bozum&&, 1972 ma&, 1970; Dvarak, 197.l). 

In the literature there are a lot of misunderstoods and mistakes 
in the denomination of the used PB. For example, some authors who 
used the commercial available PB Antidoturn Thallii-Heyl'RJ with 
insoluble ferric-hexacyanoferrate as active compound falsely de- 
scribed the chemical formula with KFe[Fe(CN)s I (Ikaake et al . .  1979: Spoer ke 
2 t  d., 1986). One author is using both formulas, KFe[Fe(CN)a 1 as well 
3s Fe4 [Fe(CN)r 1 , for Antidotum Thallii-Heyl( in different chap- 
ters of the paper (-der e t  al., 1984). Other authors term the drug 
Xncidotum Thallii-Heyl' R "colloidal soluble PB" (Forth e t  al.. 2986: -. 1982: Jax et  al., 1973; -, 19791. On the other hand porassium fer- 
ric(II1) hexacyanoferrate(I1) was termed as insoluble (rehmannetd.. 
1984). Therefore it is often very difficulty or even impossibly to 
decide which kind of PB was used in the experiment in reality. 
More attention has to paid with respecc to the stating, which PB 
has been used in future publications. This may be done by citing 
the correct colour index No. and/or the correct chemical name 
and/or chemical formula and/or the physical nature (insoluble o r  
colloidal soluble). 

Ferric(III1 hexacyanoferrate(II1 which a t  present is solely avai- 
lable in pharmaceutical preparations (see pt. 2 )  is insoluble in 
water and diluted acids [Solubility Lp=lO-40 (Ludi, 1988) I .  Fe-la- 
belled measurements resulted in a solubility of 0 . 7  umol/l (hrak,  
- 19703 . 



2 ,  M o n o c r r a o h  of the  B u n d e s c r e s u n d d h i i s a m  
28.05.1990 (BAnz. 29.06.1990) 

E f f e c t i v e  components 
Iron (111) -hexacyanof errat2 (11) Fe4 IFe (CH) 6 1 3  

(insoluble Prussian blue); ASK-No. 5690 

Pharmacolouv, Pharmacokinetics, Toxicoloqv 
Prussian blue has an axtramly low solubility and will not be absorbed in a si- 
qniiicant amount orally administered. It is binding univalent metal ions. che 
binding power increases with incrsasina of the ionic radius of the ions Na' ( 

( N H 4 +  ( R b +  ( TI.' ( Cs' .  It rill be used in treatment of thallium intoxicatic- 
m d  in aecorooration resoectrv2ly in pravention 3f uptaks of radiocesium. The 
faecal excration of this ians will be increased by interruption of their snter 
cycle. Prussian blue will n o t  be metabolised in the gut. 

For acute application in the rat the LD5o is )lo glkg body weiuht, for chronic 
application ) Ig/ko body weight. Chronic application of 1 % of Prussian blue t c  
the food of rats didn't result in pathological changes. 

Clinical data 
1. Indicationsi - Thallium intoxication 

- Decorporation rsspectively prevention of uptake 
of radiocesium ( 1 3 4 C s .  L 3 7 C s )  

2 .  ContraindicationsL None 

3 .  Side effscts: Prussian blue may causs a harmless dark-staininq 
of the faeces 

4. Sgecial oreventive remarks for usinq: None 

5 .  Use in Dreqnancy and lactation: There are no hesitation in 
usinq during pregnancy and lactation 

6 .  Drucr and other interactions: Prussian blue may retard the re- 
sorption of tetracycline. 

7 .  Dosaqe and administration: Depending on the severity of intoxi- 
cation the orally administered daily dose may vary from 3 g to 20 
g for adults and children. It should be qiven continually over t h e  
24-hours-interval. In cases of acute intoxication, in which thal- 
lium or radiocesium is still present in the stomach or upper parts 
of the small intestines. an initial dose of at lsast 3 q should be 
given at once. 

Prussian blue may be administered either by swallowing the cap- 
sules or dispersed in water or mannitol solution using a stomach 
or a duodenal tube. 

The duration of treatment depends on thallium excration in the 
faeces or in the detection of radiocesium. 

8. Overdosaae: None 

9. Special caution: None 

10.Effects in motorists and in mechanical workers: None 

Remarks 
In acute thallium intoxication additional clinical procedures such as forced  
emesis, gastric lavage or hemodialysis may be necessary. 



3, Pharmacodvnamics 

PB has a very high affinity for cesium and thallium. The binding 
power of univalent metal ions increases with increasing of the io- 
nic radius of the ions Na* < Kt < N H 4 +  < Rb* < T1* < Cs* (m. 1983: 
Xi&en et al.. 1987). Thallium (Forth et al.. 1979) and cesium (Nicnrrmc, 19651 has 
an entero-enteric cycle. They will be excreted into the intestine 
and reabsorbed from the aut into the oruanism. Orally administered 
PB traps thallium or cesium in che aut, reduces or interrupts i t s  
reabsorption from the aastrointestinal-tract and increases so its 
faecal excretion. The bioloaical half-life of the toxic aaents 
will be reduced. PB icself is not absorbed across the aut wall in 
a sianificanc amount (see pharxtacokinetics). 

The mechanism of cesium and thallium-adsorption by hexacyanofer- 
rates is not yet known in full detail (Nielsen et ai.. 19m. All authors 
are discussina a chemical ion-exchange as mode of action, non- 
stoichiometric and stoichiometric cations of the drua are exchan- 
aed by thallium- or cesium-ions. After bindinq of thallium to c o l -  
loidal soluble and insoluble PB. the content of potassium and 
nydrouenions xas reduced (3mm.k. 1970). 4 0 K  labelled PB showed no 
more radioactivity after mixinq with T1. The pH value was de- 
creased (releasing of Ht -ions) (Dmra&, 19nl . However in in-vitro ex- 
periments insoluble PB bound more cesium than potassium-. hydro- 
cren- and iron-ions were released. (Mrielsen et al.. 19871. Therefore an 
additional, physical adsorption on the large surface, possibly in- 
teractinq with the water. may be involved (LAdi et al.. 1983: kcbmd, - 1983). This also would explain the influence of the drying procedure 
on the efficacy ( N i m c e t  al., 1966). 

Contrary to the chelating agents the mode of action of PB indica- 
tes no risk of inversion of gradients of the concentration of the 
toxic metals between central compartment and the taraet organs 
(Qlezn et al.. 1979) . 
The effect of PB in experimental thallium and cesium poisoning has 
been investigated in various animal studies which are in detail 
outlined below. 

Thallium 

In vitro thallium was stronuly bound to P B  ( M .  1970: Dvorak e t  al., 1971: 
Kamerbeek et  ala. 197U: ~&MDII et al., 1984) . The adsorption was rather f asc I 
after 10 minutes all thallium was bound (Dmrak et aL. 1971). The ad- 
sorption of thallium on PB deuended on the pH-value of the Solu- 
tion. At a neutral or sliahtly alkaline pH a maximal adsorption 
could be detected (&m.k. 1970). 

Concomitantly oral administration of thallium and of PB in rats 
resulted in a lower uptake of the metal and in a lower content of 
organs (Lburak. 1969: HeKLZauf, 1969: Ram, 19741 . 
In a study by Heydlauf (1969), aqueous solutions of Zo4Tlt as sul- 
phate were administered to male rats (n = 5-17) by gastric tube. 
Aqueous suspensions of ferric ferrocyanide in doses of 0.5-50 a 
were administered by qastric tube at different times (1-60 min). 
The maximal protective effect, i.e. approximately ten times lower 
absorption of ZO'T1, was observed when ferric ferrocyanide was ui- 
ven immediately, although an effect was still seen when ferric 



ferrocyanide was administered at 60 ninutes. .As expeccea, there 
was narked dependence of antidotal efficacy on the dose of ferric 
fexrocyanode administered. 

It was also shown that ferric ferrocyanide was able to remove T1 
already adsorbed across the gastrointestinal wall. Immediate beain 
of  PB treatment showed the best results. but a delayed start of 
cherapy was still zffectively (Ciinther. 1970: .Yewilauf. 1969) . 
Carrisr-free LorT1 vas injectad intravenously and che animals f i d  
with ferric ferrocyanide Dellets ad libitum ( W a u f .  1969). The 
ZO'Tl content of ferric ferrocyanide treated animals vas drasti- 
:ally reduced sven whsn treatment was inirriacad 3n  che drrh day. 
This was due eo inarkedly enhanced faecal excretion whereas urinary 
slimination did nor: rsach the control level. 

PB (Dmrak. 1969,. Glinther, 1971: Hedauf. 1969) reduced the retention of thal- 
lium in the body. The excretion in the faeces was increased and 
decreased in che urine when compared to the control aniinals 
( M d l a u f .  1969: LehmaM et al., 1985: Lliuuzna et al.. 1976: Rauks. 1974: Van-der-Stock et al., - 1978). The cumulative excretion in faeces and urine was increased 
(Hewi2au.f. 1969: L&mm et al., 1985: R a m .  1974 . The bioloqical half -1if e of 
thallium in the body was reduced. In dogs the biloqical half-life 
was decreased from 6 . 5  days (measured in control animals) to 2.5 
days (animals treated with PB) ( V a n - d e r S t o c k e t  al.. 1978), in rats it vas  
decreased from 4 days 2 days (Raum. 1974). 

The reduced retention and the increased excretion respectively of 
thallium by PB resulted in a decrease of the thallium content in 

' et al., 1976: liver (Dvwak, 1969; mther, 1970; c;Untber, 1971: lfeW auf, 1969: Hammen 
Wiau et d., 1982l , kidney ( Dmrak, 1969; Gunther, 1970: G W k ,  1971: HeWauf, 1969: 
Ram. 1974: &mum et al., 1976: Sabhiau et al.. 19821 , skeleton (W aut. 1969) and 
muscles (Dvurak, 1969; ainther, 1970: GWher, 19nt hbdl auf. 1969: Kamerbeek et al., 1971: 
!&muen et  al., 1976; Ram, 1974; Rauws et al., 19821 . 
Kamerbeek et colleaaues (RAmrbd, 1971: .Wkk et d., 197U) showed the 
influence of PB on the concentration of thallium in the most im- 
portant target organ, namely the brain. Thirty-five r a t s .  divided 
into seven groups of five animals, were given 0 .075  mM/kg thallous 
nitrate in 5 % glucose solution by intraperitoneal injection. A f -  
ter 2 4  hours, one group was sacrified. Three of the remaining 
aroups were subsequencly treated with 5 0  mq PB suspended in sa- 
line. twice daily by aavaae. The other groups served as controls. 
At 4 8 ,  7 2  and 120 hours after administration of thallium, one con- 
trol and one treated group were killed. The thallium concentration 
was determined in the brain and in a muscle specimen (quadriceps). 
After four days of PB therapy the concentration of thallium in the 
brain of the treated qroups was less than half that of the control 
group. The muscle thallium concentration in the treated group was 
almost one-fourth of that of the control group. A dose dependent 
relationship was observed. Also in other experiments reduced 
thallium levels in the brain were measured (plannraen e t  al.. 1976: R a m .  
1974: sabhicni et al.. 1982 . 
Because of the non-resorbability of PB the substance persisted in 
the gastrointestinal-tract and was binding the thallium. Therefore 
the content of thallium in stomach and colon was increased ( G t e r s t  
al.. 1982: Ram, 1974: Sahbicni et al., 1982) . 



In pregnant rats creatment with PB also reduced the T1-content 02 
placenta as well as of. brain and of liver of the fetuses (sabtuau et 
d.,  1982) . 
Animal experiments were also undertaken to establish an optimal 
dosaue schems of P B  when used for human thallotoxicosis ( m - ,  - 1972). Five groups of five rats received 0.1 mM/kg thallous nitrate 
intraperitoneally. After 2 4  hours four groups were treated by ga- 
vage once daily with 10, 50, 2 5 0  and 1000 mg/kg P B ,  suspended in 
15 % mannitol. After four days of treatment. the animals were 
sacrified and the thallium concentrations were determined in the 
brain and in a muscle specimen. A daily dose of 250 mg/kg PB ap- 
perared to be as effective as 1000 mq/ka/day with rzspect to T1- 
concentration in muscle specimen but with respect to T1 in the 
brain the hiahest dosacre was more efficacious. In adult human sub- 
jects an amount of 20 a daily is a manageable quantity. Theoreti- 
cally larger doses would be even more effective. but the quanti- 
ties of P B  involved would then be impracticable. 

It was further shown that enhanced 204T1-excretion as a result of 
ferric ferrocyanide therapy was accompanied by reduced thallium 
toxicity. T12S01 (20 mq/kq) was injected intravenously, the L D ~ o  
being 12 mg/kg (Barriavet al.. 1953). Twenty rats served as controls. 
Ferric ferrocyanide was uiven to 20 animals over a period of 9 
days twice daily. each time as a suspension of S O  mg. The morta- 
licy in the control series after 36 days was 80 % ,  the mean lethal 
cime being 6-7  days. All of the ferric ferrocyanide treated rats 
survived the period and showed no loss of body weiuht. Treatment 
with P B  increased the LDgo by a factor 2.3 (Ghtber ,  1971). After 
application of 30 mg Tl/kg the survival in the control group was 0 
% ,  in the PB group 50 % (&Wauf ,  1969). Kamerbeek (1971) further 
investigated the protection afforded by PB against thallium toxi- 
city. Two groups of rats were given 0 . 2 5  mg/kg thallous nitrate 
intraperitoneally. Four hours later one group received PB 100 
mg/kg in a 15 % mannitol solution by gavage. The other group re- 
ceived mannitol only. This regimen was repeated for 10 days. In 
the control group, 10 of 20 animals died, while in the treated 
group only two deaths occured. In preqnant rats intoxicated with 
T1 PB also increased the survival rate (satdbiau e t  al.. 1982). The the- 
rapy, however, had to start within 2 4  hours. Later the thallium 
induced pathological changes were irreversibly ( fither. 1970: c;Unt)ler, 
- 1972) 

Cesium 

In in vitro studies has been shown to bind to PB (Emomzadeb, 19n). 
The Cs-sorption capacity of various hexacyanoferrates (mmol Cs*/g 
HCF) did not differ significantly (Nielsen et  al.. 1987). 

Administration of a single dose of radiocesium and concomitantly 
oral application of PB resulted in reducing of the cesium-uptake 
from the gastrointestinal tract et  al.. 1967: Giese et  d.. 197Ub; Nielsen 
et  al.. 1988b: Ni4IDlric. 1%3: Niorwic, 19653. In piglets PB reduced the lj4Cs- 
uptake by more than 97 %. The diminution of the 134Cs-body-burden 
depended, on the dose of administered hexacyanoferrate(I1) (Nielsen e* 
d.. 1988b1. If PB was given as late as 60 min after 137Cs-adminsitra 
tion the enteral 137Cs-absorption was also suppressed (M&C,  - 1%.3. Autoradiography of rats showed, that the radioactivity was 
limited to the gastrointestinal-tract (Bmmt et  al.. 1967) . 



Also in a mixcure wich other subscances (for examle Ca-alginate. 
potassium iodide) PB decreased absorption of cesium into the orga- 
nism and reduced the whole-body-recention ( L i m e W a  et al, 1977: Kmn CIP e t  
al.. 1985: h t l a l  e t  al.. 1980: k b t ~ a l  e t  al.. 1981; kbtlal et  al., 1983: Ramtaev et al.. i971) . 

Chronical feedina of rats (Stather.  1972) or piglets (Giese e t  d.. 197Ua) 
with L3~Cs-contaminated food ana concomitantly administration of 
PB resulted in a reduced whole body retention. Most of the appii- 
catad daily '3'Cs-doses was excreted in the faeces. 

Xf t2r ingestion of radiocesium PB (5rmmnadd. 1971: Bowmzad& e t  al.. 1972: 
S~..~e~g~&~.~~197Oa: .'AI.LZU z t  d.. 2974: l i i m c .  1_93;Niorovlc. 1965: Niqmvlc s t  al.. !?66: 
t Q m  e t  d., 1966: ;tather. 1972:Wolfs l~~~.?td, .1969)  decreased che whole- 
body-retsncion s f  che cesiuinisocopes. Also  in a mixcure with ochsr 
substances PB increased the excretion of the l J i C s  ( K a s t i a l  e t  al.. 
LJa). In rats che sffect on the whole-body retencion was aue-depen- 
dant. In younaer animals che whole body retention was lower than 
in older animals. Probaply because of the hiaher basal metabolic 
rate more cesium was excreted into che uut in youna animals 
(hmmzahbib1971: Statber. 1972) . 
PB increased the cumulative excretion of incorporated radiocesium 
in faeces and urine (mt et al.. 1967: Havlxek et al.. 1967: N4-c. 1965; 
N i m c  et  al.. 2966). Whereas in untreated animals most of cesium 1s 
axcreted in che urine. in animals treated with PB the faecal ex- 
cretion predominates (Brat  et d.. 1967: Clese et al. 197Oa: G i e s e  et  al., 1970b: 
Miller. 1969: Nimomc et al.. 1966: hchrd et al.. 1966: R z M .  1983) . The bioloqical 
half -1if e t, was reduced (Ihvlicek et ai.. 1967: &dshus et al.. 1966: Mlller et al.. 
1974: Nnrmc et al.. 1966: hchmd, 1983: Stnmae. 19831 . In rats t, was diminshed 
by 5 0  % ( =  11 days vs. z 6 days) ( W e r  et al.. 1974: N i m c  e t  ai., 1966) 
in doas from 11 to 6 . 5  days (Wshus et al.. 1966). 

Oral administration of insoluble PB shortened the stay period of 
lJ7Cs in inmated, preqnant and lactating rats. The deposit of 
177Cs in the embryos or nursed younq animals was reduced (HavficeL, 
- l%n .  
The efficacy of therapy with PB was time dependent. Start of 
treatment immediately after intoxication was most successfully 
(&mruza&. 197k hzomzd& e t  al.. 1982l , but is was still effectively after 
a delayed start of 3% days (Stather. 1972) respectively 6 days (!&nunc. 
1965) . 
Colloidal soluble PB was more efficiently in increasina the excre- 
tion of radiocesium than insoluble C@iUer et al.. 1969: Sele@a~ et  al.. 
-- 1,073). In long-term use (after = 40 days), however, colloidal solu- 
ble PB decreased the excretion comparinq the control animals. In- 
soluble PB did not show this effect (- e t  al.. 1972) . After ex- 
haustively dialyzation aaainst water to remove possible low mole- 
cular impurities this effect of the colloidal PB disappeared. Pre- 
sumably non-stoichiometric bound hexacyanoferrate(I1) salts were 
resorbed occurinq systemicall and reacted with endoqenous metals 
in the body to insoluble PB, to which the cesium was absorbed. Be- 
cause of its insolubility this complex could not be excreted (Mitler 
e t a l . .  1974). The efficacy of the dialysed colloidal soluble PB. how- 
ever, was only marginal better than that of insoluble PB (Bilogi- 
cal half-life: Control 10.51 days, insoluble PB 5 . 6  days, COl- 
loidal PB 4 . 8 8  days (,WUer e t  al.. 1974 



The reduced whole-body retention after treatment with PB reduced 
also the cesium-content in different organs like muscles (&wruzad eh. 
4971: et al.. 1972: Bmmt et al.. 1467: Xart la l  et  al.. 1983: MUIer e t  al.. 1974: 
Stather. 1972; Wfsieffer et &.. 1969) . bone ( mt??zad& et al.. 1972: ,Wer et al., 1974: 
--- kblfsieffer ---- et al. 19691 , carcass et al... 1983: Mlfs ie f fer  et al. 1969) , liver 
(kuarmadeh, 19Z: huller et a l l 9 7 4 :  Stather. 1942) or kidney (-, 1971: 
Boayaadeh st al.. 1972: &emt et-4.. 1967: kslstlal et al,. 1983: .Wer et al., 1974: Stather. 
1972). Due to a different curnover rate of the oraans the rate of 
diminution of Cs in the different oraans varied. In the aastroin- 
tsstinal-tract the cesium content was increased due bindina on the 
non-resorbable PB (B-t, et al.. 1967) . 

4 -  Pharmacokinetics 

PB is an unresorbable compound acting only in the gastrointestinal 
tract. To study the deqree of resorption of PB from the qastro- 
intestinal tract, 39Fe-labelled PB was administered to piglets. 
Low amounts of iron are absorbed from PB. The whole body retention 
was measured after 14 days ( %  of applicated doses) 

K39Fe[Fe(:CN)~] 1.47 % f9Fe4 [F~(CN)SIJ 1.34 % 
KFe[59Fe(CN1~ 1 0.2 % Fe4 [s9Fe(CN)6 1 3  0.15 % 

Nearly all of the applicated dose wab found in the faeces. (Melsenet 
-- ale .  1988a). Application of KFe[sgFe(CN)s 1 to rats resulted in 0.03 % 
whole-body-retention (only in the qastrointestinal-tract) and in 
traces of radiaccivity in the urine (0.14 % ) .  The amount in blood 
and skeleton was below the detection limit. 99 % of applicated 
dose was excreted in the faeces (Dvurak et al.. 197l: MIIler. 1969) . After 
administration KJ9Fe[FeiCN)6) to rat traces of radioactivity were 
found in the skeletton (0.11 % I  and in blood (0.046 3 ) .  The diffe- 
rences in distribution of KFe[s9Fe(CN)6] and Ka9Fe[Fe(CN)s1 
showed, that no PB will be absorbed. but on the contrary the dif- 
ferent ions K + ,  FeJ* and [Fe(CN)s]'- will be metabolised. No evi- 
dence was obtained for decomposition of [Fe(CN)s l'- (Wraket d.. 
- 1 9 7 l ) .  Furter studies on the decomposition of PB esp. with respect 
to the release of cynaide are outlined in section toxicoloqy. His- 
topathological examination different oruans showed no deposits of 
PB after oral administration of insoluble and colloidal PB (Gieseet 
al. .  1970b) . 
After i . p .  administration of KFe['gFe(CN)s] the substance will by 
destructed by the reticuloendothelial system. The first day 4 0 . 5  % 
of the radioactivity was excreted by urine, the content of the 
faeces was very small. On the second day 42 % were found in the 
faeces, only traces in the urine. After 4 days the body retention 
was 4 . 5  % ,  most of it in the liver ( W e r l % 9 ) .  1.v.-application of 
KFe[59Fe(CN)s] and K'9Fe[Fe(CN)s] resulted in in an entirely dif- 
ferent metabolic behaviour in rats. From KFe[39Fe(CN)6] more than 
50 3 of the radioactivity were excreted in the urine. f rom 
Ks9FetFe(CN)6] only 0.06 %. The faecal excretion was low for both. 
The distribution of the radioactivity into the organs after aPPli- 
cation KFe ( 3  9 Fe (CN) 6 ] was similar to that after application of 
K4 [J9FeICN)~ 1 and differed to that of K39Fe(Fe(CN)s 1 .  Whereas the 
radioaccivity of KFe[SgFe(CN)s] persisted in the liver for 8 days. 
the activity of KZ9Fe[Fe(CN)6] varied from the liver to the blood 
(Dvarak et al.. 1971) . 
I I 4 1 1 1 4  I 



5 -  Toxicolocrv 

Aftir 1.p.-administration 3 f  ferric(II1) hexacyanoferrate(II1 eo 
rats che L D J O  ilas 1.13 mq/a (Zrenoc e t  a l . .  Y67l . No tissue rasponse 
c = r u l c  be aececczd (Nzmvzcet11 . .  366). For 3erOrai 3 p p l i c a t l o n  che 
5330 is >10 g/ka (1w. 19791. 

The c ~ s t  of skin tolerance as xsil as the eye test in rabbits were 
xitbout flndinas (.*N, 1979) .  

?B contains cyanide-ions bound ~3 iron. A t  sxtrcmly l g w  pH values 
in tne presence of oxiditina aaents PB decomposes ana. under these 
circumstances. cyanide can be released. Since oral administration 
of PB is indicated in the treatnent of thallium poisaninu and ce- 
siun incorgoration. the oossibiliy of cynaide release must be 
exciuded. To study whether nfter administration of PB cyanide w i l l  
be reieasea from t h e  substance 14C-labelled cyanide was used 

In vitro the release of cyanide is negliuible (@rak. 1970). “C-la- 
belied ferric(III1 hexacyanoferrate(I1) was administered to 
piglets. No labelled L ~ C O Z  was detected in the expired air. This 
demonstrated. chat RO significant amounts of cyanide were released 
from P 9  in the body. The amount 3f incorporated ions can be ex- 
cremly small or even nil (Rielsen et d., l988a). 

c a r a n ~ c , T , n a 4 c ~ t r , L , n n t n a e E 8 c i t n _ L _ c s r r i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
When ?9 was applied orally to rats for 12 xeeks. no sianificant 
chancres in the increasing of body-weight were. determined. Histopa- 
tholoaical cnanaes were not decectable in the organs including the 
CIUt (Lkurzk e t  a l . . a )  . For chronic administration of ? B  t o  rats che 
L D ~ o  is > 1 q / k a  (NN. 1979). 

Oral application af food cgntainina 1 % of PB durina 120 days 
(Ehgl~~lcetal . .  or durina 6 0  days (hblfszefferet d.. 1969) resulted i n  
no chanae of body weiaht increase. Food consumption and increasincr 
of body veicrht uas unchanaed durina 10 days ( k s t ~ a l  e t  al.. 1m Or 4 
weeks (XCzEtraL e t  d.. 1981) . No sianificant difference of averaqe fluid 
intake of rats was detected in rats durinq a 6 0  day period (Xxhcmd 
e t d . .  I = .  The well-beina and body weiqht of doas in no way was 
affected by ?9 durinq 11 days (,%&us e t  al.. 1966). At auropsy no 
patholouical changes were observed ( N i m c  eC al.. 19661 . 
In humans no sianificant variations in the potassium level were 
detecced (MV. 1988: &c&md . 1983.  As durinq synthesis ?B is sacurated 
with potassium and the binding p o w e r  increases with lncreasinff of 
the ionic radius of the ions Na* < R’ < N H 4 ‘  < Rb* < Tl’ < CS’ 
(Torch. 1983: Yielseo e t  al., 1987) , an influence of P B  on potassium and so- 
dium level is not to be expected ( M m c  et d.. 1966). 

1 4 11 1 11 2 
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ReEra4scEian-lnx~cnlnsn 
PB was used in preqnant rats only within experimental thallium 
poisoning. The T1-content of the placenta as well as of brain and 
liver of the fetuses was reduced by P 9  iS&bxzu e t  al.. 1982) . Also ihe 
survival rate of the preanant rats was rncreassd. 

6 ,  Indications 

Thallium 

The efficacy of P B  for treatment of thallium poisoninas has been 
described in various publications. X survey of the literature 
about treacnenc with PB in humans aftsr T1-intoxication is aiven 
in table 1. As with antidotes uenerally clinical experience mainly 
is based on case reports. 

In Datients even with severe thallium poisoning published in :he 
Literature have all been favourable. Only three deaths were repar- 
ied (,~e&enL-.1974~'/aniCesteren e t  al.. 1980 .  Two of them have inaested 2 4 0 0  
ina respeccively 4000 na T1. The lethal dose is about 1000 rnq 
T l z 5 0 , .  One of them died after a second inaestion of thallium ('/an- 
@teren e t  al., 198a .The patients with thallotoxicosis exhibited a qood 
clinical resaonse. 

Most of the patients, who were treated immediately after T1-in- 
crestion with PB and other therapeutic reaimen. developed no or 
only traces of thallium induced neutoloaical symptoms. althouah 

Sevler e t  al., 1975: the thallium levels were hiah (G2zbeu e t  al.. 1980: kme- 
Stevens et  a i . .  1974: !Q.miemYene et al., 1972) . 
Some of the patients. in whom start of treatment was delayed. also 
recovered uneventfully. However the amelioration progressed some- 
times slowly (Decn+c7t et al.. 1985: G k z a  e t  al.. 1979: &aka e t  al.. 1980: iieath et  al . .  
1983: ,?xcMmz et  al., 1980: schrartz e t  al.. 1988: Stevens e t  al.. 1974, Stevens. 19781 . In 
some patients with severe clinical signs of  thallium intoxication 
the clinical symptoms were not fully reversible at the time of 
discharge. Neuroloqical disturbances, namely in the leqs ( B d f i t r m e c  
al.. 1976: h t h  e t  al.. 1983: BzceSey let e t  d.. 1975: .&nzrhxk et  al.. 197lb: XuUer. 1977: 
R ~ & - a t h  e t  al.. 1987: S t e m  et al.. 1974: Van+ees e t  al . ,  1975) and alopecia (Lkrc . ; row 
e t  d.. 1974: , W e  e t  d.. 1982: .S?utk?&t?rzm. 1978: Van-&ts e t  al.. 1975) were the 
most of the remained clinical symptoms. 

In the more severe cases of thallium intoxication additional 
treatment for enhanced elimination was used. If ingestion had 
occured within the precedina 48  hours in most cases aastric lavage 
was carried out. Hemodialysis and forced diuresis are also used in 
many cases. In very severe cases additionally hemaperfusion was 
carried out. To increase the faecal excretion laxatives. above a l l  
nannitol. was applied. In some cases forced diarrhoea was induced. 

Cesium 

The effect of PE on Cs decorporation initially has been studied rn 
volunteer studies ( s e l f  experiments of the authors) ( r i u s e t a l . ,  
1966: .%%idn.s e t  ai., 1968: Ri-. 1983: str i im.  1981) . 3x1 g PE daily also re- 
duced +-he lonu-cerm biological half-life to one-third. 3 ~ 0 . 5  Q 

I I 11 13 -I 11 3 
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daiiv, before and concomitantly given with lJiCs. cad no prophy- 
1acci.c effect on body-burden. ?B was colerated mchout any ill ef- 
fects except for a sliunt obstipation. When PB was administered in 
a daily dose of 2 a divided in 10 sinule doses for 10 days the 
jioloaical half-life of 137Cs was reduced from 115 cc) abouc 40 
iays (&-&grad. 1983) . 
In 3 of 6 voluncsers. PB almost completly blocked Cs-uptake from 
zontaininated f30d. Xowever che preexistlna Cs body burden was not 
substantially decreased. The effect of PB varied indivldually. The 
tffect was not dose dependend. No adverse effects were observed 
( YoJf-et al.. 1987) . 
The PB treatment of 46 patients with incorporated L37Cs after the 
radiological accident in Goyana 1987. when 2 4 9  persons had been 
contaminated externally or internally with 13?Cs, I s  described in 
the IAEA-Report ( M I L  1988).  The patients ageing 4 to 3 8  years were 
treated with Radiogardasel*’-Cs up to 150 days. The doses ranged 
from 1 to 10 g daily. PB expetited the decorporation of cesium. 
Increasinq the dose of PB resulted in hiqher radioactivity in the 
faecal samples. The in-body-radioactivity was reduced. In a very 
small number of patients constipation was observed. which could be 
treated usinu laxacives. 

Five persons had intaked af 135Cs accidentially. The effective 
half-life of the cesium deDended on the individual. 
124 to 36 days. The half-life was shorter when the weiuht of the 
subjecc was liahter or the Derson was younaer. PB accelerated the 
decorporation of cesium. The half-life was reduced to 39 to 16 
days (h et &.-.- 1289 . 

It ranaed from 

For an overview about the clinical use of PB in cesium intoxica- 
tion see table 2 .  



7 -  Contraindications/Precautions 

It is only effective if the motility of the intestines is intact. 

8 -  Adverse effects 

Highly doses during treacmenc over a prolonaed period of time may 
lead to sliuht obstipacion. 

9- P h a r m a c e u t i c a l  i n c o m r , a t i b i l i t i e s  and 
druct in terac t ions  

PB qiven toqether with tetracycline may retard the resorption of 
tetracycline. 

10- D o s a c t e  and route 

PB is be applied orally. Dependina on the severity of thallium 
poisoninq or cesium-incorporation the daily dose may vary from 3 g 
to 20 g. The hiuher dose usually is preferred in acute poisonina 
with thallium. The dose should be continually aiven over the 24- 
hours-interval t o  interrupt t h e  enteral cycle of thallium or 
cesium in an optimal way. 

In cases of acute thallium poisoning, in which thallium is still 
present in the stomach or upper parts of the small intestines, an 
initial dose of at least 3 g should be given at once. 

The capsules of Antidotum Thalli-Heyl(R) and Radiogardase(*)-Cs 
are to be swallowed whole with some liquid or dispersed in warm 
water and drunk as a solution: this solution may also be admini- 
stered by way of the stomach tube following gastric lavage. If ac- 
cording to clinical findings an oral ingestion is impossible, ap- 
plication of ferric(II1) hexacyanoferrate(I1) is recommended by 
way of the duodenal tube. The duration of treatment depends on 
thallium identification in the stool by laboratory analysis. 



11- R e m a r k s  

Therapy of thallium poisoning and of ingestion of radioisotopes of 
cesium is primarily directed to the prevention of absorption from 
the intestinal tract and to the eliminaclon of the metals from the 
body. PB became the standard treatment. In severe cases of thal- 
liuin intoxication additional types of elisination treatnent may be 
necessary. 

W Induce emesis. followed by aastric aspiration and lavaue. 

m Forccd diurzsis 18-12 1/24h) until urinary thallium excretion F s  
less than 1 ma/24h i-c et al.. 1988) .  

m Charcoal hemoperfusion has been proven to be successful if used 
within 4 8  hours of  inaestion of thallium and therefore durinq the 
distribution phase (Ds-&wt. 1985). Averaae blood clearance at a 
starting blood  concentration above 2 ma/l was 72 C 11 (SD) ml/min. 
and 120 2 23 (SD) below this concentration. A saturation of the 
hemoperfusion column occurs, exchange of the columns is necessary. 
A charcoal hemoperfusion column has to be used because the clea- 
rance achieved with a resin column is zero. 

W Hemodialysis has to been reported to be effecive in thallium in- 
toxication. Clearance obtained by this technique were 8 3  ml/min 
(pederxn e t  al., 1978) and 111 ml/min (Barcicow et al.. 1976) . 

A survey of literature demonstrated, that forced diuresis and he- 
aoperfusion with activated charcoal additionaly increases the to- 
tal clearance of thallium and decreases i t s  biological half-life 
t, ( m t  e t  al., 1988) 
without treatment : t, 9.5 to 15 days 

rn PB only : t, 3 . 0  f 0.7 days 
rn PB+forced diuresis : t, 2.0 t 0.3 days 
rn PB+forced diuresis+hemoperfusion: t, 1.4 2 0 . 3  days. 

12, U s e  in R reanacy and lactation 

As PB is not resorbable no teratoqenic effects or no appearance in 
milk are to be expected. Pregnant and lactating women are there- 
fore not considered to be excluded from treatment with PB 

13- Overdosacre 

Overdosage by PB has not been described. 
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Date: 2 2  December 1 

To Whom It may Concern 

In respect of the firm B. Braun Arzneimittel CmbH, Mistelweg 
2 - 6, 1000 Berlin 47, it is herewith certified that 
a) it is authorized to manufacture drugs under the law on th: 

reform of the law governing the manufacture and prescript: 
of drugs dated 24 Augiist 1987, valid in the Federal 
Republic of Germany and Berlin (West), 

b) its operations pertaining to the manufacture of drugs are 
subject to regular official inspection, 

c) it satisfies the GMP-guidelines recommended by the World 
Health Organization in respect of 

injection solutions 

which are made available and sold in the Federal Republic 
Germany including Berlin (West) or exported. 

The right to revoke this certificate is reserved. 

By order 
(signed 1 (illegible 1 
Jahn, Senate Administrative Officer 

(seal) Coat of Arms of Berlin 
The Senator for Health and Social Services 
Berlin 
12 

Administrative fee: DM 345.00 
Cost Ref.: 13525 GesUGebo 

(certification overleaf) 
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HEYL Chemisch-pharmazeutische Fabrik GmbH & Co. KG && 
HEYL . Goenattee 253 . 0-1000 Berlin 37 

R a d i o g a r d a s e ' - C s  

Capsule 

Each capsule contains 
0,s g iron(II1)-hexacyanoferrate(I1) 
(68 1 Fe,[Fe(CNl 3 )  

Diminuition of the biological half -1if e of radioactive isotopes of 
caesium (i.e. 1 3 7 ~ s ,  1 3 4 ~ s ) .  
Application in cases when persons come into contact with these isotopes. 

Not known so far. 

!&D&?K&: Dark colouring of the stool is harmless; it is due to the colour 
of the substance . 

Dteractio nz 

Radiogardase-Cs given together with tetracycline may retard the 
resorption of tetracycline. 

Adults and children 
in already present caesium resorption 
daily 3 g ( 6  capsules) Radiogardase-Cs in 6 single doses in a 2 hours 
interval. 

Due to clinical experience an increase of dosage to daily 20 g (40 
capsules) Radiogardase-Cs is possible as the non-toxic substance will not 
be resorbed. 

To interrupt the enteral cycle of 13Taesium in an optimal way the daily 
dose should be given continually over a 24-hours-interval. 

Mode of ad ministration 

The capsules are to be swallowed with liquid. 

1 I L I h l b  I 



The uns t ab le  caesium-isotope 137Cs is  considered one of  t h e  most 
dangerous a r t i f i c i a l  r ad ionuc l ides .  I t  r e s u l t s  h i g h l y  i n  a t o m s p l i t t i n g ,  
is unhindered r e so rbed  by human beings and an imals  through the i n t e s t i n e s  
and has a r e l a t ive ly  long b io log ica l  h a l f - l i f e  of about  150 days i n  human 
beings.  

13’  Caesium reaches t h e  i n t e s t i n e s  mostly by way of l i v e r  and gall 
bladder, there it i s  par t ia l ly  resorbed back through the  i n t e s t i n a l  
mucosa i n t o  t he  c i r c u l a t i n g  blood. 

Radiogardase-Cs i n t e r r u p t s  t h i s  e n t e r a l  cycle by binding t h e  13Taesium 
presen t  i n  t h e  i n t e s t i n e s  complexly and it f u r t h e r  prevents  its 
reso rp t ion  r e s p .  re -absorp t ion ,  so that  
stool. 

13’-Caesium is excre ted  wi th  t h e  

The efficacy of Radiqqardase-Cs is independent of the  time period between 
the  poisoning wi th  
a l s o  f o r  a l l  o t h e r  r a d i o  i s o t o p e s  of caesium, e . g . l 3 C s .  

Cs and t h e  beginning of the  therapy. That is v a l i d  

ration form and uackaoe s i z e  

30 capsules  



1. Composition 
One Radioqardase-Cs capsule contains: 
0.5g iron(II1)-hexacyanoferrate(I1) 
( 6 8 %  Fe(III)4[Fe(II) iCN1613) (insoluble Berlin Blua). 

2. Indications 
DeCOrbOratiOn r9sDectively prevention of uptake of radioc2siuin 
('34Cs. '37CS) 

3 .  Contraindications 
None are known 

4. Side Effects 
None are known 
(Remark: Dark coloration of the stools is harmless: it is cau- 
sed by the color of the substance.) 

5. Interactions with other Substances 
When administered toqether with tetracycline, Radioqardase-Cs 
can block tetracycline absorption. 

6 .  Individual and Daily D o s e s  
When Cs-resorption has already occurred, the patient (child or 
adult) should receive 3g of Radiogardase-Cs per day in 6 indi- 
vidual doses of 0 . 5  q each in two-hour intervals, unless other- 
wise specified. 

Due to the non-resorbability and non-toxicity of the substance, 
the dose of Radioaardase-Cs can, accordino to clinical experi- 
ence, be increased to 20 q/dag. In order to optimallV interrupt 
the entersystemic circulation of radiocesium, the daily dose 
should be evenly distributed trhouqhout the 24-hour time 
period. 

7 .  Type and Duration of Treatment 
The lonq biological half-life of radiocesium must be taken into 
consideration when determining the lenqth of Radioqardase-Cs 
therapy. 
Capsules should be taken with liquids. 

8 .  Emergency Measures, Symptoms and Antidotes 
There are no known cases of overdosage or intoxication due to 
iron(fI1)-hexacyanoferrate(I1). 

9. Pharmacoloqical and toxicoloqical properties, 
pharmacokinetic and bioavailability data relevant 
to therapeutic use. 

Pharmacologic Properties 
Radiocesium is subject to marked enterosystemic circulation, 
i.e., resorbed cesium returns to the intestines by back-diffu- 
sion and via the qallbladder. where it is again (backlresorbed. 
The detoxification effects of iron(II1)-hexacyanoferrate(I1) 
are based on interruption of the enterosystemic circulation 
and, therefore, a significant reduction in the biological half- 
life of radiocesium. 



Iron (IIII -hsxacvanoferrac2 ( I1 1 has an extremely low solublllcy' 
product. Splitting and resorption or persorption therefore can- 
not occur, 'but rather, the orally administered subscance 
remains in the intestines and is excreted with the feces. 
Xadiocesium present in the intestines, which either has not 
been resorbed y e t  or which returned to the intestines via ente- 
rosystemic circulation (see above), is bonded to ironcII1)-ne- 
xacyanoferrat2iII) via an ion exchanqe mechanisx. The ion 
axchanae occurs with pocassium ions and protcns which ar2 avai- 
lable in extra-stoichiometric amouncs in iron(III1-nexacyano- 
forrate(I1). Further bondinq is possibls at vacant sites of the 
crystal l a t t i c o  cf i r o n ( I I I ) - h e x a c y a n o f e r r a t e ( r r )  which can be 
occupied by cesium ions. Aftsr radiocesium has bondsd to 
iron(III)-hexacvanoferrate(II), it can no lonaer be rgsorbed 53: 
back-resorbed. 

Althouah cesium is normally excreted in urine. fecal excration 
of cesium is qreatly increased by administration of Prussian 
Blue. The cumulacive cotal Cs excretion is enhanced. 

In self-experiments with humans, the bioloaical nalf-life of 
radiocesium was reduced by oral administration of 3 q of 
iron(II1)-hexacyanoferrate(I1) per day from 110-115 days to ap- 
proximately 40 days. 

Any (undesirable) bondinq with other essential ninerals (only 
the alkali metals N a  and K apply here) is improbable. The affi- 
nity of iron(II1)-hexacyanoferrate(II1 to cesium is hishest. It 
has a very much lower affinity for potassium, and the lowest 
affinity for sodium (Cs s K > Na). Because of i ts  low affinity 
for sodium and because of the fact that iron(II1)-hexacyanofer- 
rate(I1) is already saturated with potassium molecules, it is 
practically impossible for these metals to bond with the sub- 
stance, even when cesium is not present. 

Toxicologic P r o p e r t i e s :  Pharmacokinetics and E i o a v a i l  abili t y  
Iron(III1-hexacyanoferrate(I1) is not really subject to any 
pharmacokinetic factors, since it is not resorbed and d o e s  not 
occur systemically. Due to its non-resorbability, ironlIIII-he- 
xacyanoferrate(I1) is non-toxic (acute LD-50 > 10 g/ka; chronic 
L D - 5 0  > 1 g/kg in rats). 

Possible decomposition of iron(SI1)-hexacyanoferrate(I1) to 
form hydrocyanic acid or its salts can be excluded in physiolo- 
gic conditions, because one would need an extremely low pH and 
simultaneous absence of oxidants for such a reaction to occur. 

10. Additional R e m a r k s  
Not applicable 

11. F o r m  of Administration and Packaue Size 
30 capsules 
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1 .  Amearan ce / D escriution 

Dark blue, translucent hard-gelatine capsules (size 0 )  
with black violet granular content. 

Size.: 

Diameter: 7 , 6  mm 
Length: 2 1 , 8  mm 2 0,3 mm 

2 .  Averaa e weiuht of fJ 'lled car, sule 

Requirement: 5 7 5  mg - 6 5 0  mg 

2 . 1  Averaae weiuht of c aDsule f illinq 

Requirement: 475 rng - 550 mg 

9 2 . 2  TJniformitv of weiuht acc. to DAB 

Requirement: A maximum of 2 capsule fillings may exceed 
7 , 5  k ;  however, none should vary f rom the average fill 
weight by more than 1 5  b .  

B 9  3 .  Disinteqration time acc. to DA 

Requirement: max. 30 minutes in water 

4 .  Identificatioq 

a, of the active inu redient: Ferric ferrocyanide 
A ,  Heat 0,5 g of capsule filling mass with 5 ml 3 M potas- 

sium hydroxide. Brown flocculent ferric hydroxide is 
formed. After its sedimentation the supernatant appears 
yellow. 

2 ml of the yellow filtrate with conc. hydrochloric 
acid, then add 0 , 5  ml of ferric chloride solution 
1 0 , 5  b (w/v). A blue color or a blue precipitate is 
produced. 

B, Filter the reaction solution (see point A )  and acidify 

b, of the dye in the hard causule shell: Indiaocarmine 

Dissolve by heating 1 capsule shell in 50 ml 0 , l  N hydro- 
chloric acid. The UV-spectrum of this solution registered 
f rom 7 0 0  to 2 4 0  nm exhibits maxima at around 2 8 6  nm and 
6 1 0  nm. 

(identical with indigotine C.I. 7 3 0 1 5 )  



5. uredient 

Work is to be performed under a fume hood because of evolution 
of hydrocyanic acid. 
Weigh accurately 1 5 0  to 200 mg of capsule filling mass and boil 
with 10 ml conc. sulfuric acid in a Kjeldahl f l a s k  f o r  60 minu- 
tes. 

After cooling, cautiously and completely transfer the contents 
of the Kjeldahl flask into a 500 ml Erlenmeyer flask containing 
1 5 0  ml of dist. water and heat until the solution is clear. 
Subsequently adjust the pH to 2 , 5  by dropwise adding sodium 
hydroxide solution 1 5  % (w/v). 

Add 1 ml hydrogen peroxide solution 30 S (w/w) and stirr f o r  5 
minutes. After addition of 1 ml of 5-sulfosalicylic acid 
solution 5 S (w/v) (indicator) titrate at 4 0 "  to 5 0  OC with 0 , l  
M disodium edetate to a color change from violet to yellow. Then 
add another 1 r a l  of indicator solution, and if the color turns 
violet again the titration is continued until a permanent change 
to yellow is obtained. 

Each ml of 0 , l  M disodium edetate is equivalent to 5,585 mg of 
iron. 

Requirement: 1 5 4 , 7  mg ( 1 4 7 , O  - 170,2  mg) of iron per capsule 
is found 

Note: This corresponds to 9 5  - 110 9 of the declaration (500 mg 
ferric ferrocyanide ( 6 8  S )  per capsule). 

March 6, 1 9 9 1  HEYL A: g. A. / < r F & c r  
Chem.-pharm. Fabrik 
Quality Control 
1 . A .  A .  Kramer 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. Fun H. Fong/ Dr. Robert C. Ricks 

From : Marta Rivera, Secretary Committee on Human Studies 

RE : 

Date : April 2 8 ,  1993 

\ 

Status Report on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposal present a progress report to the 
Committee on the status of the proposals each year. 
reviewed by the Committee yearly for research projects to continue. 
answer the questions and add other information you feel pertinent and return 
by May 14. (If additional space is needed, please use the back of this form 
or attach extra sheets). 

Title of Project: "Use of Prussian Blue for Internal Decontamination of 
Radioces ium" 

Each proposal must be 
Please 

Proposal No. 81 

&ql 
Signa ure o Co-Principa Investigator 

incipal Investigator 

1. Report progress made in the past year. 

Please see pages attacked. 

I -  Date Signed 

LT& 4 z 
'Date Signed 

2 .  Report any complications. 

Please see pages attached. 



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

To: 

From: Dr. William Calhoun, Chairman 

Dr. Fun H. Fong/Robert C. Ricks 
i' \pJ& .[@% 

Committee on Hliman Studies 

Date: June 29, 1993 

Re: Committee Action on Active Proposals 

Your project number 81 "Use of Prussian Blue for Internal Decontamination of Radiocesium" was 
reviewed and approved for continuation at our last meeting on June 25, 1993. 

Progress reports of all active proposals will again be reviewed at our next meeting to be held in the 
fall of 1993. 

Imvr 



Ident No. $ \ 
. ,PPLICATION FOR THE USE OF HUMANS AS EXPERIMENTAL SUBJECTS (Draft 12 JuZ 91) 

TO: COMMITTEE ON HUMAN STUDIES 
Oak Ridge Associated Universities (ORAU) 
and Oak Ridge National Laboratory (ORNL) 

Date: June 6, 1991 Dox No. 

Principal Investigators: Fun Fong. Jr. MD. FACEP/ Robert C Ricks. P h t P l o u  o ~ ~ - * o / ~  0) 
Co-Investigators : 

Title of Project: USE OF PRUSSIAN BLUE FOR INTERNAL DECONTAMINATION OF RADIOCESIUM 

I. Obiective of ExDeriment: 

The objective of the study is to determine the benefits from the administration of Insoluble Prussian Blue, Fe,[Fe(CN) J,, 
to humans who have been internally contaminated with radiocesium. Prussian Blue has been used as a drug cleared for 

npassionate use in patients contaminated in the 1987 Goiania radiological accident, and an IND for this drug also exists 
in the U.S. today. The study will quantitate efficacy and a profile of side effects in a larger scale trid. 

11. Methods of Procedure: 

An investigational new drug application (IND) will be filed by ORAU with the Food and Drug Administration (FDA). 
Medical-grade Prussian Blue will be obtained from the Hey1 Co, a manufacturer based in the Federal Republic of 
Germany. (See literature information in Appendix 1) Quality control information will be supplied to both the Committee 
and the FDA, as well as current information available. (See quality control information in Appendix 2) Applications for 
co-investigators will be solicited from ORAU’s existing physician collaborators for DTPA and from other physicians who 
have a perceived need to treat patients for possible internal contamination with radiocesium. These collaborators, 
following standard FDA IND protocol, will be required to submit all available treatment and excretion data, along with 
listed side-effect and other observations to ORAU, who will compile the data and submit the information in an annual 
report to FDA. The research stimulated will lead to optimation of clinical use and dosage of Prussian Blue. A registry 
of persons treated with Prussian Blue will be maintained by ORAU as a basis for long term follow-up to determine any 
delayed effects of this treatment. 

111. Possible Hazards and Their Evaluation: 
(See Prussian Blue information in Appendix 1) 



IV. Radioisotopes a nd New Drugs; 

rrussian Blue [ferric @I) hexacyanoferrate (II)] already is listed as an IND drug in the United States. It was temporarily 
cleared by FDA in 1987 as a drug for compassionate use in treating persons internally contaminated with '"Cs in the 
Goiania accident. Its use in that situation was effective without adverse effects. 

Prussian Blue is not absorbed systemically in significant amounts. Decorporation of radiocesium depends on the contact 
of Prussian Blue with the enteric circulation. 

V. ResDonsibilitv of PrinciDal Investigator; 

The principal investigator will enforce the procedures of the Committee on Human Studies in obtaining informed consent 
from the subjects under study. A copy of the Consent form is attached. The investigator recognizes that he retains the 
primary responsibility for safe-guarding the interests of the participants under study. Any significant changes in methods 
of procedure or the development of unexpected risks will be immediately brought to the attention of the Committee on 
Human Studies. 

Starting Date: 1 Sep 1991 (pending FDA approval) 

Signatures Principal Investigator 
- 

Co-Investigator 

Co-Investigator 

DIVISION REVIEW: 

The application described above has been reviewed and approved. 

n 

Institution: 
I # 



Oak Ridge Associated Universities 
Medical Sciences Division (Revision 19 Aug 91) 

CONSENT for DECORPORATION THERAPY using Insoluble Prussian Blue, 
An FDA Investigational Drug 

INSTITUTION: DATEfTlME: 

I may have been exposed to radiocesium and may have been internally contaminated. My participation in Insoluble 
Prussian Blue therapy is voluntary and I may stop at any time. 

I, , (Patient) authorize Dr. (Physician) and his staff to 
administer decorporation therapy utilizing the drug Insoluble Prussian Blue, ferric (III) hexacyanoferrate 0, in an 
attempt to (1) determine if a medically significant amount of radiocesium is in my body and (2) to enhance its removal 
if a medically significant amount is found. 

I have been told that the use of Prussian Blue for removal of radiocesium is recommended as the drug of choice by 
national and international radiation protection councils. The drug is approved for use in Germany and is available 
throughout Europe. I am aware that there is no other approved treatment for removing radiocesium from my body. 
My alternatives are, therefore, (1) treatment with Insoluble Prussian Blue or (2) no treatment. 

I have been informed that Prussian Blue is not absorbed systemically and works by contact with the Cesium that has 
been secreted from the gastrointestinal tract preventing the cesium from being reabsorbed by the gut. In past 
experience the drug reducts the effective bioIogical half-life of cesium in the body by approximately 32%. 

Dr . 
decorporation therapy with Prussian Blue and have described what the drug does which is, in my own words, to: 

(Physician) and his staff have described the potential risks and benefits of 

I am aware that the human experience with Prussian Blue is limited. I understand that the only known side effects 
of Prussian Blue is darkening of the stool and possible constipation. I am aware that Prussian Blue is on FDA 
investigational drug status to help ensure accurate reporting of possible contamination accidents and to record any side 
effects. 

I give permission for information relating to my case to be used in professional medical literature in the interest of 
increasing medical knowledge. I understand that confidentiality of my identity will be maintained, and I will not be 
identified in any way. I know that FDA has the right to review my medical records pertaining to Prussian Blue 
treatment. 

I have been told that treatment could require repeated doses of this drug €or several months and in some cases years. 
I am aware that further follow-up visits with my physician will be necessary. Questions regarding current insoluble 
Prussian Blue research or complications regarding its use may be directed to the Radiation Emergency Assistance 
CenterITraining Site (REAUTS) through the operator at Methodist Medical Center, Oak Ridge, TN (615)-481-1O00. 

Patient: Witness: 

Relative acting 
€or patient: DateITime: 

delationship: Physician: 
mr form hr bctll approved for use by physicians by I& ORAUlORNL. Commitlee on Human Studies, Oak Ridge, T e ~ c u c s )  



ORAU-ORNL COMMITTEE ON HUMAN STUDIES VOTING RECORD 

Proposal Number and Title f l  

Principal Investigator 

VOTE OF COMMITTEE 

Signature Approve Disapprove Comment Date 

1. 

2. 

3 .  

4 .  

5 .  

6 .  

7. 

8. 

3 .  

10. 

11. 

1 2 .  

1 3 .  

1 4 .  

//- 2 / -  9 / 
I 

W 

Chairman's statement of Committee consensus: 
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7. 1s TIl lS  WORK l’RO1’OSAI. INCLUDEI) 

YES 
IN INS‘I‘I?‘U’I’IONAL I’IAN? 

Occupational hkdicinc 

6. WOI1K I’ROl’OSAL ‘CI:Rhi (mm/dd/yy) 
Bcgin: 7/90 
End: Continuing 

8. NAME: (First, Last, MI) (FE numbcr) 
II~DQUARTERS/OPERn?”S 0FI:ICE 
1’R OG IU M MA NAG ER: 

Pcttcngill, Harry J. (233-3333) 

9. OI’EltATIONS OFFICE PROI’OSAL 
REVIEWER: 

Cunningham, David C. (62.1-9276) 

’ 1 0 .  CON‘I’RACI’OI1 WOKK l’ROl’OSA1. ’ MANAGER: ’ Davis, Glcnn (626-3090) 
PI: Minncr, Dale (626-2124) 

17. WORK PROI’OSAL U E S C l ~ I l ” I l 0 N  (A pprouch, anticipated benelit in 200 words or less:) 

I This task provides the DOE Office of Occupational Medicine with technical assistance in  the review and 
assessment of DOE contractor occupational medical programs. I t  provides assistance in reviewing programs, 
addressing occupational medicine issues, coordinating activities, providing training, meeting medical and 
psychological assessment needs of the DOE human reliability programs (PSAP and PAP) and strengthening 
employee assistance programs. Thcre are SLY major components, each wi th  one or more projects. 

1s. CON‘fRAC‘l’OR \VORh: I’I<OI’OShL hlANAGEIt: 

J. Glcnn  Da\is 

( s is”:’ t u rc) (datc) 

70. l ) 1 3 * : i l I A  A‘lTACIlhl 1CSI.S: (SW r \ t I ; lc l \ tncr~t~)  

:I. [ ] Facility Rcquircnicnts c. [ 1 Approach i.  [ ] En\ironmcnt:iI Awxnicnt 
1). [ 1 Puhlications f. [ 1 Tcctinic;il P r o g r c s  j. IS] Esp1;inaiion of hlilcstoncs 
c. [ ] Purpose 2. [ 1 Futurc Acconiplislimc~i~s k .  [SI Othcr (Specify) 
d. [ 1 Background h.  [ ] Rcl;iiionship to Othcr Forciy Tr:r\cl 

P ro j cc t s Ca pi t:il Eq u i 17 men t 

FWP Page 1 of 12 

I 

1 1 .  IIfADQUAl1TISItS 
ORGAN I ZAT1 ON: 

Environmcnt Safety 9: 
Health 

Oak Ridge 

13. CONTI1ACI’OlI NAME: 
Oak Ridge Associatcd 
Universities - Oak Ridge 
lnstitutc for Scicnce and 
Ed uca tion 

14. DOE ORGANIZATION 
CODE: 

EH - 40 

15. DOE ORGANIZATION 
CODE: 

OR 

16. CODE: 

36 



CON’I‘HACI’O It N A M  13 
Oiik Ridgc AsscKirrlcd 
Uttircrsirics - ORlSE 

0 Conduct site rcvicw of 
Contractor Occupational 
Mcdicinc Programs 
(schcdulcd by DOE) 

WORK I J I ~ O I D O S A I ,  *l’l*l’l,V~ Occupational Mcdicinc 

WORK I’ROI’OSAI. NO: RLVISION: DATE l’lt ICl’AItl 

a 

I 
I 

0 Rcvicw Past Mcdical Activilies 
in thc Marshall Islands and 
propose fulurc medical 
survcillancc 

0 Provide continuing technical 
assistance for rcview of reports, 
proposed rules and orders and 
related matcrials. 

0 Establish and conduct working 
group mcetings on Occupational 
hjcdical ISSUCS. 

0 Cornpilc IND and coordinatc 
thcrapculic use of Prussirin 
Bluc throushout t h c  DOE 
Sgsi cm. 

0 Assist in  dcvcloping a draft 
Order - Mcdical Stand:irds for 
thc Pcrsonncl Assurancc P r o y a m  
(PAP) CO Pcrsonnel Sccurity 
kisurance Program (PSAP) 

1)OLLUS (in thousands) 

I’ROPOSEI) AUTHORIZED 

I 

74.0 I 

I 
SCIIEDULE (date) \ 

PROPOSED A u m a  

N 93 

FY 93 

a - 
h 

- 
C 

FWP Pa 



24. MILESTONES SCHEDULE 
(Tasks) (Cont’d) I’ROI’OSIII) 

SCIIEDULE (dote) 

I’ROI’OSED AUl’II ORIZEl) A U’rI IO I< IZED 

0 Assist in developing a draft 
Order - Contractor Psychologiul 
Asscssmcnt Program and 
evaluation protocols 

74.0 FY 93 

0 Providc tcchniwl input and 
support assistancc for 
clcvclopmcn~ of a draft manual 
that cstablishcs standards and 
guidancc for DOE EAPs and to 
validate methods for evaluating 
programs. I 

162.0 FY 93 

I t  I 

Conduct site rcvicw of 
Contractor Occupational 
hlcdicine Programs (schcdulcd 
by DOE) 

649.0 N 91 

0 Providc continuing technical 
assisrancc for rcvicw of 
reports. proposcd rulcs and 
ordcrs and rclatcd marcri:ils. 

43.0 FY 94 

76.0 0 Est3blish and conduct \\orking 
c r o u p  nicciings on Occup:iiion:11 
Mcdical Issucs. 

FY 94 

I N  
97.0 FY 94 Compilc IND a n d  coordin:iic 

Ihc 1hcr:tpcuiic usc or Prussi:ln 
Bluc throughout thc DOE sysicm. 

I I4~1115 FWP J or 12 



24. MILESTONES SCIIEDULE 

Assisl in dcveloping a draft 
Order - Mcdical Standards for 
the Pcrsonncl Assurance Program 
(PAP) s( Pcrsonncl Sccurity 
Assurance Program (PSAP) 

AUTIIORIZED 

, 

0 Assist in dcvcloping a draft 
Order - Contractor Psychological 
Asscssmcnt Program and 
evaluation protocols. 

I’ROPOSEI) 

0 Providc tcchnical input and 
support assistance for 
dcvclopmcni of 3 draft manual 
that cstablishcs standards and 
guidance for DOE EAPs and to 
validate methods for evaluating 
p r o p  ms. 

0 Conduct site rcvicw of 
Contractor Occupational Mcdicinc 
P royams  (schcdulcd by DOE) 

Providc coniinuing tcc1inic:rI 
assisiancc for rcvicw of rcporis, 
proposed rulcs and ordcrs and 
re 13 I cd ni ;I i c r i3 I s. 

0 Compile IND m d  coordinaic  ihc 
lhcrapeuiic usc of Prussian 
Bluc throughout ihc DOE sysicm. 

1)01,LMtS (in lhousands) I SCIIIiI)UI,E (dale) 

PROI’OSEI) 

54.0 

54.0 

los.o 

706.0 

47.0 

l(l6.0 

FY 93 

. ,  
AUTIIORIZEI) 

I 1 4 4 1 1 b  FWP Pagc 5 o f  12 



24. MILESTON= SCHEDULE 

0 Establish and conduct working 
group mectings on Occupational 
Mcdical ISSUCS. 

0 Assist i n  dcvcloping a draft 
Ordcr - Mcdical Standards for 
thc Pcrsonncl Assurancc Program 
(PAP) S: Pcrsonncl Sccuriiy 
Assurance Program (PSAP). 

0 Providc technic31 input and 
support assistance for 
dcvclopmcnt of a draft rnanunl 
’hat cstalbishes standards and 
guidancc for DOE E M S  and to 
validatc rncthods for cvaluating 
programs. 

1)OLLiRS (in thousands) 

I’ROI’OSED AU’PIIORIZBI) 

I 59.0 

1 ls.o 

SCIIEI)UI,E (date) 

1’1tO1’OS E11 AUT1 IORIZEI) 

N 95 

FY 95 

I144111 FWP Page G of 12 



20. 1)FrAIL ATTACIIMBN’I’S 

In 1291, DOE esmblishcd the Oak Ridge Institute lor Science nnd Education (ORISE) with Onk Ridge Associnfed 
Universities as  the nianagenient and opcraring conmncior. All activities dcscribed in this Field Work Proposnl will be 
conducfed fhrough ORISE. 

The projects making up the six major components in Occupational Mcdicinc a re  dcscribed in dctail bclow. 
Milestones a re  delincd for each activity in # 24. 

1. Occu pa t iona l M cd ic;i I ProSra m Rcvicws 

MSD/ORISE provides expcricnccd physicians and nurses io assist in rcvicwinx and evaluating DOE 
contractor occupational medicine (OM) programs. ORlSE will assist in preparation of reports and, 
upon request, will assist in monitoring rcsponses to rccommendations. 

In  late FY-90 and early FY-91 MSD/ORAU developed a guide which was adopted by D O E  and is being 
used as a part of t h e  review process. I t  serves as a valuable source of information . This guide will be 
revicwcd and rcvised in N - 9 4 .  

By Fy 1994, MSD/ORISE may dcvclop and implement a data management systcm that abstracts and 
storcs information from program revicws in a computerized system. This data would be used for analysis 
of the D O E  contractor wide OM programs and track recommendations and responses. This data system 
would be a uscful management tool for HQ D O E  Office of Occupational Medicine. 

MSD/ORISE provides other reviews and evaluations as requested such as a review of past medical 
c~a lua t ions  in  ihe Marshall Islands. 

MSDIORISE will provide a monthly status report showing financial and tcchnical progress to 
HcxIquartcrs hy the 10th working day each month. This rcport will includc the individuals used, hourly 
rite. hours workcd, and trawl cspcnditurcs. 

11. Coordirution of Occupaiional h4cdic;il Issues and Tcchnic;lI iusistancc. 

MSDiORlSE will provide tcchnic;il assistance in occup:itional mcdicinc issues ;IS nccdcd and for :issi$ncd 
o rga n iza t io n:r 1 ( EH -40) projects. P rorcssiona I ni cd i cal wo rki n g gro u p meet i ngs wi I I be :I rra ngcd a n d 
conductcd 3s dirccrcd. 

The 0ccupation:il Medical Progr:iin of MSD/ORISE \vi11 continue to provide nicdic:il cspcrtisc i n  
suppori  of nthcr D O E  Orrice of Hc;lIth progranis such ;IS the studies of current and pas1 hcrylliuni 
\vorkcrs. 

h4SD/ORISE \vi11 pro\.idc ;I n i o n i h l y  si;iIus report sho\ving rin:incial and tcchnicxl progress to 
Hcsdquartcrs by tlic 1 0 t h  \\orking day cscli month. This rcport \vi11 includc tlic indi\iJu:ils used, hourly 
n t c ,  hours \vorkcd, a n d  tr:i\*cI Cspcnditurcs. 

1 1 4 4 7 1 8  FWP PaSc 7 of 12 



20. DETAIL AlTACIIMEN1‘S (Conl’d) 

111. Education and Training in M c d i a l  Areas 

Assist in the dcvelopmcnt of education and training syllabuscs and modules for the  Medical Evaluation 
Program in Human Rcliability, Pcrsonncl Assurancc Program (PAP), covcring the  medical, psychological, 
and substance abusc aspccls by March 31, 1993. Arrange and coordinate a workshop with thc marcrials 
devclopcd, for the physicians, psychologists, and appropriatc rcsponsible staff from the  fivc primary PAP 
sitcs by Junc  30, 1993. On topics :igrccd upon or rcquesicd by thc Officc o l  Occupational 
h4cdicinc/EH/DOE, MSD/ORISE dcvclops. ni;inags and implements training activitics in  an  cffort to 
strcngthcn the D O E  O M  capcibilitics. 

Assist in t h e  dcvcloprncnt o f  education and training syllsbuscs and modules for the Medical Evaluation 
Program in Human Rcliahility, Pcrsonncl Sccurity Assurancc Program (PSAP). covering tlic mcdical. 
psychological, and substance abusc aspccis by June  30, 1993. Conduct a workshop, with the  matcrials 
dcvcloped, for designatcd physicians, designated psychologists, and othcr appropriate responsiblc staff in 
PSAP programs by September 30, 1993. 

Arrange and coordinare the Annual DOE Contractor Occupational hllcdicinc Scminar and Worksliop 
with preliminary plans and agenda complctcd by March 31, 1993. Under ORISE sponsorship, thc 
scientific sessions of education and training activitics will qualify for American Mcdical Association 
approved C M E  Category I credits for participants. 

MSD/ORISE will providc a monthly status report showing financial and technical progress to 
Hcadquartcrs by thc 10th workins day each month. This report will include the individuals used, hourly 
rate, hours workcd, and travcl espcnditurcs. 

IV. Mcdical Evaluation Program for Human Reliability 

AISD/ORISE \vi11 m i s t  in thc dcvclopmcnt of ;I draft D O E  Ordcr - hllcdical Standards for thc Personnel 
Assurancc Progrrrrn for Concurrcncc/nr)nconcurrcncc distribution to the apprnpriatc DOE clcrncnis by 
Dcccrnhcr -31, 1992. h*lSDiORISE will alm assist i n  responding io conimcnts and i n  providing s u g p t c d  
revisions of the dra f t .  

MSD/ORISE will ashis1 in ihc dcvcloprncnt of :I dmft D O E  Ordcr - h1cdic;il Standards for thc Pcrsonncl 
Sccurily Assurancc Progr:ini for coiicurrcncc!iionconcurrcncc distrihution to ttic Ltppropriatc DOE 
clcmcnrs by Scplcmhcr .30, 1993. 

MSD/ORISE \ \ i l l  provide ;1 ninnthly st;iius report shoiving financial :ind Icchnical progress to 
He:idqu:irlcrs by [lie I O i h  w o r k i n s  d:iy each m o n l h .  This report will include the individuals used, hourly 
r:itc, hours worked, a n d  irxvcl cspcnifiturcs. 

I 1 4 1 3 1 3 9  FWP Page S of 12 



20. I )  GrhIL ATl'hCI IMEN'I'S (Conl'd) 

V. DOE Contractor Psychological Asscssrncnt Program, Policy, and Standards 

Assist in the dcvcloprncnt of a draft DOE Ordcr - Contractor Psychological Asscssrncnt Program, Policy, 
and Standards for concurrcncc/nonconcurrcncc distribution to the appropriatc DOE elcrncnts by 
June  30, 1993. 

Assist in the dcvcloprncnt of an  evaluation protocol for psychological program rcviews for usc in the  
DOE contricior occupational rncdical program appraisals by Scptcrnhcr 30, 1993. 

MSD/ORISE will providc a monthly stiitus rcport showin2 financial and lcchnical progrcss to 
Hcrtdquartcrs by thc 10th working day cilch month. This rcport will include the individuals used, hourly 
ralc, hours worked, and travel cxpenditurcs. 

VI. Ernploycc Assistance Programs . 

MSD/ORISE providcs assistance in the dcveloprnent of a draft manual with standards and guidance for 
thc D O E  Contractor Employee Assistance Programs. Thc draft is projected to be avclilable lor 
concurrcnce/nonconcurrcnce distribution to appropriate D O E  clcmcnts by Dccembcr 31, 1992. 

Also, MSD/ORISE will assist in the dcvelopmcnt of EAP cviluaiion methods for use by rcvicwcrs, by 
Septcmbcr 30, 1993. 

In FY-91 rcvicwers of occupational medicine programs will usc the new cvaluation methods to assess the 
DOE contractor employee assistancc programs considering scope and content, staffing, how mrrnagcd, 
productivity, site quality measures, and costs. 

MSD/ORISE will provide a ;nonthly status rcport showing financial and tcchnical progress to 
Hcadquartcrs by thc 10th \%.orking day tach month. This rcport will includc t h e  individuals used, hourly 
ratc, hours worked. and ir:ivel cxpcndiiurcs. 

V I I .  h4:irsh311 Island h4cdic;ll Qu:iliiy Assurance Projccl 

SU hl MARY : 

O R l S E  will provide tcchnical iissisiancc t o  [he Dircctor, Occupa'ional hlcdicinc. DOE,EH/OH in:  

( I )  cri1ic;illy rc\kxving and ci.alu:tting rhc scope. nicthods and findings of thc nicdical follo\v-up 
conducicd for DOE hy Bruokhavcn Nai ion; i l  Lribor;itory, of rcsidcnts of tlic h4;irshnll Islands poicnri:illy 
cxposcd to radio:ictiw h l l o u t  in  1954 ;IS ihc result ol a n  ahcrrani atomic test a t  Bikini Arol1,(2) 
cnumcruting thc scopc and m:ignitudc of radiogcnic and other chronic disc:isc risks of ihc 1951 
csposurcs :IS c\,idcnccd by L!;II:I :iccuniulaicd to durc, (3) csiiriiating risks of such outconics tl1;lt m y  bc 
:inticip:ilcd io occur d u r i n s  the rcriiaindcr or illis ppu1:liion's lire sixin, 
(4) nuking  rcconinicnd:lrioiis for  tllc f u i u r c  clinic~ll xuncillancc or rhc p o ~ ~ u l a i i o n  i o  hcriclit its 
individual nicmhcrs, ;IS \vcll ;IS nicci a n y  addiiional nccds of DOE. 

i 1 4 4 - l t j O  
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20. 1)FI'AIL ATTACIIMEN'I'S (Cont'd) 

PROCEDURE: 

O R l S E  will providc thc  abovc assistance by drawing on staff tcchnical and scientific cxpertisc and overall 
knowledge of DOES programs in  thc Marshall Islands lo idcntify, cstablish and administrativcly assist an  
ORISE advisory pancl of indcpcndcnt cxpcrts in, but not limitcd to the arcas of radiation 
hiology/carcinogcncsis, radiation dosimctry, intcrnal mcdicine, gcriatric medicine, radiation epidcmiolog, 
information systcrns, cndocrinology/ihyroid discasc (and pcrhaps othcrs). ORlSE will charge ihc panel 
with accomplishins ihc tasks outlincd ;ihovc. 

ORlSE assistancc also will include rccording of  the panel's dclibcrations; rcirieval and- rnaintenancc of 
archival; othcr rcfcrcncc matcrials and data for thc pancl's use; drafting of communications for ihe  pancl, 
prcparation and publication of the p:incl's final draft rcport and its publ ia t ion  alter appropriate peer 
rcview. as an  ORlSE documcnt, and appropriaic audio-visual and hackground materials. 

Technical assistancc also will include support of periodic panel meetings, conlerenccs, presentations and 
any associated travel. 

PRODUCT: 

ORISE will provide DOE/EH/OH with a credible, independent assessment of the quality of its hllarshall 
Islands clinical sunreitlance program to date together with asscssnicnt of risks of future advcrsc health 
outcomes, and rccomrnendations for future program objectives and directions in the  form of a published 
ORlSE report. The a\pailability of such a report will cnhance thc credibility of the Deparimcni's clinical 
sunieillancc program for this populaiion and serve as a valid, rcfcrcnccable documcni for futurc 
act ivi t ics. 

LEVEL OF EFFORT:  

This project \vi11 he coniplcicd wiitiin sis months. I t  will rcquirc thc scwiccs (one dayiwcck) of a 
m:tsirnurn k)fsis intcrn:~~ion;~llyinaiion;llly rccognizcd scicntific/mcdiail cxpcris in ihc :irc;is of inicrcsi. 
Man;i$cnicnt a n d  coordination of thc psncl's sctivitics :tnd othcr rcchnical ussisiancc \vi11 be pro\.idcd by 
3 scnior ORISEfiISD physician w i t h  clcrical~sccrc~ari~il  and editorial support 3s necessary. 

I I I r k 1 8  I 

An ini1i : i l  onc-d;ty planning nicctins \vi11 hc rollowcd by 2 two-d:1y u n r k i n z  mcctings of t h c  pancl. Thcsc 
niccrings \vi11 hc hcld ;II a niuiually cnnvcnicnt location to minimize iravcl cosis. During this mcciing. 
other lcchnic;ll cspcris ( u p  i o  ;I iot:r l  or f o u r )  n u y  be invited to :iddress thc paricl on spccific topics of 
intcrcsi. 

This project \ \ , i l l  he fundcd undcr ihc LlSD Occupation:1l hlcdicinc Program. 

I__ 



20. I )  ETA1 L A’lTACl I hl EN’I’S (Coiit’d) 

VIII. Prussian Blue 

Background 

There has bccn a long-standing nced idcntificd for DOE to make thcrapy availablc in thc cvcnt of 
intcrnal contamination with radioccsium, a common fission by-product and scaled source component. 
Although thcrc havc bccn very fcw cascs of radiocesium contamination requiring dccorporation, thcrc is 
an  obvious porcntial f o r  such contamination to occur and a nccd lor specific therapy. Prussian Blue, an 
ion-binding agcnt. has hccn rccommcndcd as thc drug-of-choicc in national and international guidclincs 
for radioccsium dccontamination (NCRP 65,19,W). Prussian Blue was uscd cfficaciously in the medical 
responsc to thc 1937 Goiania radiological accidcnt alter thc MSD-REACTrS had obtaincd spccial 
pcrmission from FDA in the casc of “compassionate usc.” Thcre has been great interest from current 
DTPA co-invcstigators in obtaining pharmaceutical-gradc Prussian Blue. Prussian Blue is now under 
IND status in thc US, but the drug is not available to current DTPA co-invcstigators or DOE contractor 
sites from the current holder of this Prussian Blue IND. DOE had asked O R A U  in 1989 to develop an  
FDA IND for Prussian Blue, although this request had never becn funded. I t  has been funded in late 
F Y  92 through DOE/Occupational hkdic inc  (EH-43). 

P rogrcss 

An FDA IND application is undergoing compilation, indicating thc pharmacological properties, known 
lhcrapcutic and toxicity data from existing human and animal studies. A informcd consent form for 
administration of Prussian Blue has been prepared and has been approved by the ORAU/ORNL 
Committee o n  Human Studies. Securing an inital stockpile of the drug will await FDA approval. 

A scarch for a supplicr of  Prussian Bluc has becn conductcd. W c  havc detcrmined that i t  will have to be 
obtaincd from the Hey1 company in Germany as no  pharmaceutical company currently manufactures i t  in  
the US. Current DTPA investigators will b e  suncycd to dctcrmine thcir nccds for Prussian Blue and 
will bc invitcd to become co-invcstigators on the Prussian Bluc IND projcct, along with other pliysicians 
v i  t h dcrn o ns t r:i t cd n ccd. 

0 b j cc t ivcs 

h4anagcmcnt of thc Prussian Blue IND will be pcrrorrncd in ;i proccdurc idcntical to th:it of DTPA. 
Glcnn Davis. h1.D.. Vicc-Prcsidcnt and Chairman, hdcdical Scicnccs Division, will bc thc institutional 
sponsor of thc IND f o r  Prussian Bluc. Fun H. Fong. M.D., Dircctor. Radiation h4cdicinc. :ind Rubcrt C. 
Ricks. Ph.D., Dircctor, REACflS, \vi11 hc Co-managers nnd Co-Principal Invcsrigators of thc IND. Dr. 
Ricks is rcsponsiblc f o r  thc stockpile of Prussiiin Bluc tti:it ORISE niaintains :ind distributes for DOE. 
He is rcsponsiblc fo r  labcling and distribution rcqucsts for Prussi:in Bluc. Dr. Fong is rcsponsiblc Tor all 
clinical and pharrnuccurical niattcrs rclating to the rnantgcmcnl of the IND and is the R E A C n S  
physici:in :iuthorizcd u n d c r  thc 1h’D to :idministcr Pruhsian Bluc as necessary. Hc is :ilso the REACflS 
clinical conkict f o r  a l l  Prussi:in Blue-rclatcd inquirics and  rcqucsts fo r  assistance. Dr. Fong is 
rcsponsihlc Tor monitoring thc quality control nccds for ni:iintaining thc Prussi;in Bluc IND. 

J. 
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DETAIL A'ITACI I MEN'I'S (Con t'd) 

Annual usagc reports will be compilcd from physician Prussian Bluc co-invcstigator usngc reports and 
subrnittcd to FDA as a function of thc IND process. Reports of Prussian Bluc cfficacy and sidc-cfccts 
will bc compilcd to docunicnl an ovcrall drug profilc. Quality assurmcc tcsting will bc pcrformcd or 
documcntcd as nccesswy. 

IS. Ikmizcd Budgct 

T o t a l  
S a l  
MdS 
P r o f  Serv 
Travel 
Other  
Indirect 

FY 93 

1 4 7 5 . 0  
5 7 0 . 0  

7 0 . 0  
2 3 1 . 0  
1 1 9 . 0  
2 2 6 . 0  
2 5 9 . 0  

FY 9 4  

9 8 1 . 0  
3 7 8 . 0  

4 7 . 0  
1 5 4 . 0  

7 9 . 0  
151.0 
1 7 2 . 0  

FY 95 

1 0 6 8 . 0  
413 .0  
51.0 

1 6 7 . 0  
8 6 . 0  

1 6 4 . 0  
1 8 7 . 0  

FV'P P q e  12 of 12 



o OakRidge 
Associated post Office Box i 17 ai K-yJ 

4 \ Universities Oak Ridge, Tennessee 37831-01 17 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: Dr. Fun Fong 

FROM: Dr. Karl HubnerKhairman, Committee on Human Studies 

RE: COMMITTEE ACTION ON PROPOSAL 

DATE: November 30, 1991 

Your project number 81 "Use of Prussian Blue for Internal Decontamination of Radiocesium" was 
reviewed and approved at our meeting on November 21, 1991. The committee suggests some minor 
changes be made in the consent form for this project. It is suggested that the route of administration be 
added and the word "decorporation" be deleted, ,using instead the term "therapy." Instead of "relative 
acting for patient," it was suggested "guardian acting for the patient" be used. The paragraph in which 
the patient is to describe in his or her own words the risks and benefits of this procedure should be 
deleted and "his" should be changed to the more generic "his or her." Please also make sure the date 
of the last revision for this consent form be changed to November 21, 1991. Please send a copy of the 
revised consent form to Ms. Hawkins for the files of the committee. 

Progress reports on all active projects will be reviewed at our next meeting to be held in the spring of 
1992. 

bh 
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Associated 
Universities 

Post Office BOX 1 17  
Oak Ridge, Tennessee 37831 -01 17 

Medical 
Sciences 
Division 

ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO: Dr. Fun Fong 

FROM 

R E  

DATE May 12, 1992 

Marta V. RiveraBecretary, Committee on  Human Studi& 

Status Reports on Active Proposals 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all principal 
investigators of ongoing proposals present a progress report to the Committee on the status of 
their proposals each year. Each proposal must be reviewed by the Committee yearly for research 
projects to continu=. Please answer the questions below and add any other information you feel 
pertinent and return by Mav 26. (If additional space is needed, please use the back of this form 
or attach extra sheets.) 

Title of Project: Use of Prussian Blue for Internal Decontamination of Radiocesium 

Proposal No. 81 DATE APPROVED: 1991 

1. Rcport progress made in the past year.' 

&cG C L C G L  la! 

2. Report any complications. 



Proposal No. 81 

1. 

2. 

3. 

4. 

5 .  

Report progress made in the past year. 

DOEfinding has been received to develop the I N D  for Prussian Blue. A supplier of 
Prussian Blue has been tentatively identijied. An XND is being prepared. 

Report any complications. 

Development of the Prussian Blue I N D  has been more complex than anticipated. 

Are there any planned changes? 

No. Progess on the X M )  document will continue, and the study will be implemented as 
in the previous report. 

Do you wish the project to be continued? 

Yes. Interested DTPA Co-investigators will be polled regarding their interest in 
becoming a Co-investigator for Pmsian Blue. Distribution of Pmsian Blue will be to 
qualijied Co-investigators who also display a need for Prussian Blue at their institution. 

Comments. 



Oak Ridge 
Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

To: 

From: Dr. Karl Hubner, Chairman 

Dr. Fun H. Fong/Robert C. Ricks 
\ -. 
, , e  
,4J+, .!*'I/ 

Committee on Human Studies 

Date: August 5, 1992 

RE: Committee Action on Active Proposals 

Your project number 81 "Use of Prussian Blue for Internal Decontamination of Radiocesium" was 
reviewed and approved for continuation at  our last meeting on July 31, 1992. 

Progress reports of all active proposals will again be reviewed a t  our  next meeting to be held in the 
fall of 1992. 

/mvr 



ORAU/ORNL COMMITTEE ON HUMAN STUDIES 

TO : Dr. F'un H .  Fong/ Dr. Robert C. Ricks 

From : Marta Rivera, Secretary Committee on Human Studies 

RE : Status Report on Active Proposals 

Date : A p r i l  28,  1993 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all 
principal investigators of ongoing proposal present a progress report to the 
Committee on the status of the proposals each year. 
reviewed by the Committee yearly for research projects to continue. 
answer the questions and add other information you feel pertinent and return 
by May 1 4 .  (If additional space is needed, please use the back of this form 
or attach extra sheets). 

Each proposal must be 
Please 

Title of Project: "Use of Prussian Blue for Internal Decontamination of 
Radio ce s ium" 

Proposal No. 81 

@ig?k?2. 
Signa ure o Co-Principa Investigator 

incipal Investigator 

1. Report progress made in the past year 

Please see pages attacted. 

2. Report any complications. 

Please see pages attached. 

Date Signed 
6//3 

L T 4  4'2 
*ate Signed 



Proposal No. 81: Prussian Blue IND application 

1. Report progress made in the past year. 

DOEfirnding is still secure to develop insoluble Prussian Blue as an I M ) .  A supplier 
of Prussian Blue has been tentatively identfled. An Ih?D application is nearing internal 
review and completion. 

2. Report any complications. 

Development of the insoluble Prussian Blue Ih?D has been more complex than anticipated. 

3. Are there any planned changes? 

No. Progess on the I N D  document will continue, and the study will be implemented as 
in the previous report. 

4. Do you wish the project to be continued? 

Yes. Interested DTPA Co-investigators will be surveyed regarding their interest in 
becoming a Co-investigator for insoluble Prussian Blue. Insoluble Prussian Blue will be 
distributed to qualified Co-investigators who also display a need for insoluble Prussian 
Blue at their institution. 

5 .  Comments. 



Oak Ridge 
Associated Post Office Box 1 17 
Universities Oak Ridge, Tennessee 37831 -01 17 

To: 

From: Dr. William Calhoun, Chairman 

Dr. Fun H. Fong/Robert C. Ricks 
&& bJ 

Committee on Human Studies 

Date: June 29, 1993 

Re: Committee Action on Active Proposals 

Your project number 81 "Use of Prussian Blue for Internal Decontamination of Radiocesium" was 
reviewed and approved for continuation at our last meeting on June 25, 1993. 

Progress reports of all active proposals will again be reviewed at our next meeting to be held in the 
fall of 1993. 

lmvr 



Office of Health and Environmental Research U S .  Department of Energy 

~~. ~ ~ ~ ~ ~~~~ ~ 

1. Project Title 
:: Use .of Pruss ian Blue for  Infernal Decontamination of  Radioce.sium' 

2. Principal investigator Telephone Numbcr 

J .  Glenn Davis, M . D . ,  M.P .H.  (615)  576-3090 

Oak Ridge Inst i tute  f o r  Science and Educa t ion ,  Medical Sciences Division, 

Center f o r  Epidemiologic Research, P . O .  Box 117,  Oak Ridge, TN 37831-0117 

Mailing Address - include full name of performing insdtution. 

c 
3. Institutional Assurance Number (if issued)' 4. Project Number' 

ORAU 81 MPA 1394 

5. Pnnuat Funding: 
Give actual funding or check the amount closest fo the estimated rota1 for the currenr 
Federal fiscal year. whcthtr requested or obrained. Include both direct and indirect costs. 

a Ac:ual Funding 

5 25 000 

a s7 o,ooo ~ S l 0 0 , O O O  ~ S 5 0 0 , O O O  Q SI ,000,000 n ss,ooo,ooo 
-. 

6. Funding Sources 
A .  h'arnc DOE i ' rogrzni O:.ficc (sc:, lis\ in a!iachrncnr). ii 2ppliczblc. 
B .  Nzmt ~ o ~ - D O E  sa;::ics of runding (up IO two). i f  applicable. 

A. DOE Program m i c e  

O f f i c e  o f  Occupational Medicine (Ell-43) 

4ga tha  Francis ( 3 0 1  1 903-5591 
Telephone N u m b e r  C o n h c t  Person 

8 .  Non-DOE Source 

N / A  
Non-DOE Source 

I 

-..Policy: .Rcscarch activitits that involvc human subjects 
' (DOE), conductcd in'DOE facilities, or conductcd by DOE pCrSOMC1 must bc approved or cxcmptcd from rcvicw in 

that ;~n: fundcd by the U.S. Dcpartmcnt of EneG,y 

nciord with'10 CI;x Part 745.. Failure to comply with th&c regulations may prcvcnt DOE from authorizing or 
fundingan:activity, or  may lcad thc Dcpartmcnt LO suspend or m i n a t c  thc project 

"Directions: Institutions must complctc this form, providing the data listed below in the format indicated, 
for each k e k c h  activity each ycar. Forms must be sent to the appropriate DOE Field Office. which will 
forward them to DOE Headquarters w t c c t i o n  of Human Subjects, Mail Station EK-70, Offcc  of Health and 
Environmcntal Research. US. D c p m e n t  of Energy. Washington. DC 20585). 

< \  * . 

' projccr rnusi h l v c  2 un!ouc idmilfieailon n u n r t x r  =signed b y  ihc lnariiuiion-for cr;lnplc. hKL-9::lOl 

1 



7.  The Project has been reviewed and approved by the Institutional Review Board 
(IRB) as required under 10 CFR Part 745. 

A. Type of Review 
fa Full Board 

For a list of research not requiring IRE review, see Attachment, 

0 Expedited 
For an explanation of projects that qualify for expedited reviews, see Attachment. 

~~~~~ 

B. Type of Approval 
0 New R Annual Renewal 0 Other 

~~ 

C. IRB Approval Date 
November 11, 1991 ; reviewed and approved for continuation annually, most 
recently June 25, 1993. 

8. This Project involves the following collaborating institutions (list a maximum of 
two): 

None 

9. Vulnerable Populations 

m This project does not involve vulnerable populations. 

0 This project involves the following vulnerable populations: 

0 Minors 0 Mentally Disabled 0 Prisoners 
0 Fetuses, Pregnant Women, In Vitro Fertilization a Economically or Educationally Disadvantaged 

~~~ ~~ ~ ~ ~ 

IO. Type of Research 
Check all categories that apply. 

0 Epidemiology (using personally identifiable data)-- 
Using data collected directly from human subjects. 

0 Using existing data. 

0 Diagnostic studies using radiation or chemical agents in tracer amounts. 

Therapeutic studies using RflWW chemical agent#. 

0 Studies of exposure, effects, health, or monitoring using human urine, blood, other body 
fluids, cells, or tissues-- 

0 Specimens coll: cted directly from human subjects for this project. 
0 Specimens obtained from secondary sources (e.g., hospitals, laboratories). 

0 Instrument development and testing using human subjects. 

P Surveys that collect personally identifiable data. 

0 Environmental studies using human subjects to evaluate weatherization options, habitat 
alteration, or similar. 

0 Other. Please identify ___ 



11. Abstract 

Provide a brief abstract that includes the following information: 

A. Summarize the objectives and methodology of this research project. (Explain clearly why 
it belongs in the categories checked in Item IO). 

Project supports IND Application to FDA for use of Prussian Blue (Ferric 
hexacyanoferrate; insoluble Prussian Blue) in treatment of persons internally 
contaminated with cesium-1 37. 

Physicians designated as authorized co-investigators on the FDA-INDA will 
administer Prussian Blue as approved to persons contaminated internally with 
cesium-137 and will monitor its excretion from the body in :!le feces. The data 
obtained will be entered into a computerized data base to be designated as a 
C3E System of Reccrds for evaluation. 

B. Specify the number of human subjects involved each year. 

Varies; 0 to 2 5 annually (estimated). 

C. Describe the involvement of human subjects and the risks, if any, to which they are 
exposed. 

The purpose, potential benefits and risks of this pharmaceutical will be discussed 
with the patient by the authorized physician and signed infcl-med consent will be 
obtained prior to administration. 

Pharmaceutical grade Prussian Blue is commercially available, fully approved in 
Europe for treatment of cesium-1 37-contaminated persons. 

Prussian Blue at approved dose levels may cause harmless staining. No major 
toxic or other side effects have been observed in humans based on limited use. 
Available data suggest continued administration or overdosage may cause 
constipation. Privacy and confidentiality of data collected are assured by the 
DOE System of Records to the extent possible under law. 

D. List the chemical or radioactive materials, if any, that are used in the study, and identify 
the route of exposure. 

Pharmaceutical grade Prussian Blue is administered orally in treatment for internal 
cesium-1 37 contamination. 

See reverse for approval signatures. 



J. Glenn Davis, M.D., M.P.H. 

For DOE USE Onlv 

Daic 

< u / h y  
Tclephonc Nuniber 

(61 5) 576-3090 

Date Received by ER-70 

DOE Reviewers 

- 

Date 

Accepted 

Returned to Originator 

.. . 

3 



ORAU/ORNL COMMITTEE O N  HUMAN STUDIES 

TO: Dr. Robert C. Ricks 

FROM. Marta V. RiveraBecretary, Committee on Human Studies 

RE: Status Reports on Active Projects 

DATE July 11, 1994 

The guidelines for the ORAU/ORNL Committee on Human Studies require that all principal 
investigators of ongoing proposals present a progress report to the Committee on the status of 
their proposals each year. Each proposal must be reviewed by the Committee yearly for research 
projects to continue. Please answer the questions below and add any other information you feel 
pertinent and return by July 20. (If additional space is needed, please use the back of this form 
or attach extra sheets. Please include your name, project number, and date on additional sheets). 

Title of Project: 

Project No.: ORAU-81 

Use of Prussian Blue for Internal Decontamination of 
Radiocesium 

First Approved: June 6,  1991 
Most recent re-approval for continuation: June 25, 1993 

1. Report progress made in t h e  past year. 

Draft proposal completcd. 

2. Report any complications. 

Loss of physician in Radiation Medicinc dclayed submission. 



Page -2- July 11, 1994 

3. Are there any planned changes? 

Final draft completed and submitted for review early FY 95. 

Do you wish the project to be continued? 

Yes. 

5. Comments. 

4. 

None. 



ORAU/ORNL COMMI'ITEE ON HUMAN STUDIES 

TO: Dr. Robert Ricks w 
FROM: Dr. William Calhoun/Chairman, Committee on Human Studies 

RE: 

DATE: August 31, 1994 

COMMITTEE ACTION ON ACTIVE PROJECTS 

Your project number ORAU-81 "Use of Prussian Blue for Decontamination of 
Radiocesium" was reviewed and approved for continuation at  our meeting on July 28, 1994. 

This review included an assessment of all existing consent forms used by the investigators. 
Changes, revisions or modifications to the consent form in use should be submitted to the 
Committee for review prior to the annual spring meeting. Such forms should be dated and 
printed on letterhead to show organization/affiliation. 

Progress reports of all active projects will again be reviewed at  our next meeting to be held 
in the spring of 1995. 

Imvr 



U.S. DEPARTMENT OF ENERGiY 
OHER/ER-72 

Washington, DC 20585  5 
tel 301-903-4731 
fax 301-903-8521 

qcw3 =Id43 
-k - +-J3 

* 51, Go, G 3 ,  

u”;l 

7’ 
fax ,t: ; a n s hb/ t b L L  1 , 

t o :  J. Glenn D a v i s  

fax #: 1615-576-3194 

from: !Susan L. Rose 1 

d a t e :  I November 23,  1994 

J ’J .Human Subjects 

pages:  119, i n c l u d i n g  t h i s  cover sheet 1 
NOTES: 
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TO: 

Department of Energy 
Washington, DC 20585 

3 .  Glenn D a v i s ,  Oak Ridge 
Bart Gledhill, Lawrence Livermore National Laboratory 
Debra .Maresca, Brookhaven National Laboratory 
Joe Furman, Rocky F1 ats 
Chris Q r n e ,  Lawrence Berkeley Laboratory 

FROM : Susan t .  Rose, DOE 

DATE : November 23, 1994 

RE: Intramural Proposal Request f rom the White House Advisory Committee 

I am forwarding to you a request for information on several projects at y o u r  

i n s t i t u t i o n s  as I r e c e i v e d  it from the White House Advisory Committee on Human 

on Human R a d i a t i o n  Experiments 

f .  

Radiation Experiments (see attachment), While I real ize  that this is an 

especially difficult time o f  year to fill yet another request, I must 

n o n e t h e l e s s  ask you to respond u s i n g  Federal Express no l a t e r  the Friday, 

December 9, 1994. Please send 3 copies of  the  requested information on each 

proposal directly to my attention. The committee will be examining 

contemporary research as part o f  their charge. I am a l s o  f a x i n g  to you a few 

pages from the committees interim report which may shed some light (not much) 

on this latest request. 

cc: David Cunningham, Oak Ridge 
Barbara F i  tzgeral d ,  BNL 
V i c k i  Aschenbrenner, Rocky Flats 
Joe Aaron, LBL 



' 0 2 / 1 0 / 1 4  03:Ol e 2 0 2  254 0827 
A d V l S O n  7 - 0 2  

ADVISORY COMMll-fEE ON HUMAN RADIATION EXPERIMENTS 
1726 M STREET, N.W., SUITE 800 

WASHINGTON, D.C. 20036 
BY PAY 

TO: Tara CVToolc, Assistnnt S~cretary for Environment, Safety, and Health 

Gilyn Weiss, Dlrector, Office of Human Radiation Experimcnts 

Susan Rose, Program Manager, Human Subjects Acttvi tks 

Lori Azim 

- .  .. Marks Caputo 

FROM: ~ o a a ~ ~  Wtlightmnn 

DATE: Novcmber 16,1394. 

lntramarul &man Kndiation Reseorch Proposal arid X B  Materials for the 
PCFJRE Rcsearch Proposal Rcvicw Projcct 

ACKRE REQUEST' 110994-A to 110994-ZD 

Attached pleasc find document requests to DOE from ACHRE stnff for materials relating 
to 35 intramwl studics involving rcsearch applications of ionizing radiation on human subjects 
for the ACI-IRE Rcscarch Proposal Review Projtct For mch study listed, pleasc supply thc 
following: 

Original rescarch protocoYgrant application submitted by the Livestigator LO WE 
Original research protocollapplicadon submitted to Insti tutiod Keview Boord ORB) 
Consent form as submitted to IRB 
Consent form as approved by IRB 

I IRB &position leker 
For ongoing studies, any documcntntion indicatiG changes to tho protocol or consent 
form over time 

Staff uks that you provide these materials no later than Novcmbcr 29,  1994. 

Page 1 o f 2  
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Documents related to DOD's ethics policies (particulariy the 1953 
Secretary of Defense Directive) to atomic bomb test activities, 

I In agreeing IO search for the information. the agencies and the Committee reserve for 
Cutwe discussion whether panicuIar activities constitute experiments. In conducting the search, 
the Committee Will work with the agencies to ensure that previously krrieved data (such as that 
assembled for DOD's Nuclear Test Personnel Review) arc used efficiently. 

Public presentations also spurred Committee consideration of the concept of "experiment 
of opportunity," that is, situations in which the initial cxposure to radiation may have been 
accidental (or, if premeditated, not for the primary purpose of human subject study), but the 
oppormnity presented by the exposure led to an organized research effort. In discussing the 
concept, the Committce is mindfid that, if only because of staff and resowe limits, its mission 
cannot incIude tho examination of human data gathering solely for safctjl monitoring purposes. 
However, the question of the boundary between such data gathering and experiments of 
opportunity is a focus of inquiry. 

E. THE CONTEMPORARY STORY . 

As part of its mission, the Committee must estabrish the cumnt status of the policies and 
practices related to human radiation research and make recommendations regarding future 
policies. In an effort to gain insight into this area, the Committee has undertaken three separate 
research projects aimed at describing contemporary practices related to the ethics of human 
subject research. The Subject herview Study aims to discover the beliefs and attitudes of 
research subjects regarding their understanding and voluntary participation in research; the 
Research Proposal Review Project aims to discover the adequacy of current policies and 
practices in the protection of the rights of the subjects of research; and the Agency Oversfght 
Review aims at assessing both the policies and practices of the agencies for oversight of the 
review and monitoring of human subject research supported or paformed by them. The bdk of 
the work for these projects willbe undertaken and completed during the remaining months of the 
Committee's twm. Up to this point, work on the contemporary projects has consisted of seeking 
administrative approval (through the Office of Management and Budget), designing the projects, 
requesting the necessary information &d materials from agencies, and prepiring sufficient staff 
resources to successfitlly carry out the projects. 

' 

\ 

. 

1. Subicct Interview Study - 
The purpose of this project is to colItkt dataconcerning (1) the extent to which patients of 

radiation oncology, medical oncology, and cardiology services at both major research institutions 
and community hospitals believe they are participants in research; (2) the perceived 
voluntariness of this participation; and (3) subjects' reasons for agreeing to participate. This 
project will enrich the deliberations of the Committee With direct information about the 
contemporary experiences of some reGarch subjects. 
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Phase 111: In-Depth Interviews. Semi-structured, in-depth personal interviews then will be 
* conducted with 10-15 patients who are participants in research at each of the 15 institutions. 

interview guide wilt be dcvtloped with the help of the focus groups, and the m e  issues covered 
in the survey will be included in the interviews, with questions posed in an open-ended fashion 
and f ~ l l ~ w u p  questions asked based on the subject's mponscs. Through this process, 
considerably more attention can be given to the relevant topics. such.as the meaning of research 
participation for subjects. 

2. 

The project will evaluate the extent to which the rights and interests of persons currently 
' involved as subjects of radiation research conducted or  supported by the U.S. Government appear 

to be adequately protected in the proposal review process, and to compare this level o f  protection 
with that affixded the subjects of nonradiation research. The objectives of this project are (1) to 
detenninc, based on research proposal and IRB matwids, whether harms and benefits, informed 
consent procedures, and selection. of subjects appear t o l x  appropriate; and (2) to determine 
whether research proposals and IRB materids provide sufficient i&mation to make judgements 
about $e protection of human subjects. 

, 

. .  
This project involves collecting the necessary documents from agencies and grantee 

institutions. To achieve these objectives, listings of pertinent research projects will be obtained 
from the Depamxnrs of Defense, Energy, Health and Human Senices, Veterans Miairs, and 
NASA," including: 

All human subject research proposals involving ionizing radiation that 
were newly approved and fimded or renewed by the agency in fiscal year 
1993, and a sample of such proposals from previous ye&. . 

Human subject research proposals not involving ionizing radiation that 
were mwly approved and fimded or renewed during the m e  period as the 
ionizing radiation proposak, for the purpose of creating a comparison 
group. I 

I 

Both intramural and extramural proposals in each category will be considered for review. 
Grantee institutions and the agencies will be asked to provide relevant documents for a sample of 
the radiation-research proposals as well as a parallel sample of non-radiation r t h c h .  A subset 
of Committee members hd staff will review and evaluate the proposal materials based on 
evaluation criteria developed by Committee and staff. This team of evaluators will include 

I 4  CIA maintains that it neither funded nor pe&rmtd any h&an subject research involving ionizing 
, 

radiation in fiscal year 1993. The Committee is currently determining whether CIA supported such 
research in I99OO1992. 

-_ 
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persons with technical radiation risk and medical cxpenisc, knowledge of the appropriate 
standards for informed consent and selectioi of human subjects, and any additionai expertise 
necessary to address the objectives listed above, 

3. cv Oversreht 

In an effost to assess both the starus and efficacy of current policies regulating human 
subject research, Committee staff has requested that each of the six agencies identified a b w t  
(CIA, DOD, DOE, HHS, NASA, and VA) provide information related to oversight of research 
involving human subjects that it either conducts or supports, includingany special procedures for 
oversight of research involving ionizing radiation, This includes infomation and materials 
related to the roles and responsibility of the appropriate ofice, personnel, process, and authority 
for oversight of h&an subject research review in each agency, 8s well as any applicable d e s ,  
regulations, or policies for the conduct, funding, or oversight of human subject research. 
Agencies also will be asked what procedures would be followed should it be determined that 
there is a need to bypass applicable research policies or regulations in the conduct of specific 
research projects. This infomation will be compiled, analyzed, and recommendations for fitwe 
poIicy *I1 be made during the next months of the Committee's work. 

I .  . 

PART Ir. THE AGENCY SEARCH PROCESS AND OTHER METHODS 
OF LNQUIRY: THE HUNT FOR PIECES OF THE PUZZLE 

A. THE AGENCY SEARCH PROCESS 

When the President established the Advisory Committee on Human Radiation 
Experiments, he also directed Federal agencies to provide it with the documentary information it 
needed to do its job. The Interagency Working Group created a subgroup to focus on document 
location and retrieval, Committee staffworks with this group, and its representatives from each 
agency. 9 

The Interagency Working Group has, coilectivel y, devoted considerable rime to these 
search efforts, which are ongoing, Numerous records collections, encompassing thousands of 
boxes of potentially felevan't files in Federal Records Centers throughout the country, have been 
identified. Even where relevant colIections are identified, however, the search process has been 
arduous; dozens of boxes may yieId only a handful of relevant documents, yet these documents 
may be of great value. Overall, the level of effort expended by thZ agencies, and the yield, has 
been significant. 

b 
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1. Inftlal Renortg 

At the Committee's initial meeting, tach agency reponed on the status of their searches 
and invited Committee direction for continued search. . 

# CIA told the Committee in April, I994 that its search had not found 
evidence that either showed CIA sponsorship or fknding of human 
radiation experiments or information on human radiation experiments 
conducted by others. 

a In January, DOD components had been charged to locate entities that 
conducted or sponsored experiments, and documents related to those 
experiments. DOD reported that many experiments had been identified. 

0 DOE explained that the first phase of its '&arch was an attehpt to 
inventory all potentially relevant recordsposstssed by the agency and 
current contractors, in order to identify specific experiments and 
collections that would merit further review. The second phase would be . 

an attempt to focus, based on what had been found, on the policy or 
contextual documents surrounding the experiments. (DOE had previously 
provided documents relating to human radiation expcrimcntation in 

' response to congressional inquiry and other investigations, 15) 

HHS reported that data on the many thousands of grants for earlier years 
were limited to skeletal grant records, which did not always make clear 
whether research involved human subjects. WHS was working on targeted 
approaches to locate docwnentsaof relevance to the Committee and to 
develop more complete data on intramural research..' 

* NASA'3 initial search resulted in the identification of about 200 reports 
and'publications describing six specific studies and three large categories 
of research. 

VA's'initial search focused on a survey of 172 medical centers throughout 
the country and a review of reports at the central office. There was no 
formal effort to identify and Iist experiments. VA told the Committee it 
would search for further information on its'onfidential Atomic Medicine 
Division, which was created in 1947. 

'' These documents, along with materials collected by DOD relating to the Cincinnati total M Y  
irradiation experiments, were the-bu1k.d documentation about specific experiments available at the onset 
of the Committee's work. 
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. In addition to document searches, a number of the agencies interviewed former officials 
who might have knowledge-of experiments (or related records) and sought to make use of 
Radiation Helplinc telephone information. 

2. 

In the first days and weeks of work, staff met with the search teams fiom each agency ta 
learn of progress in and obstacles to the search. Search plans and status, as reported in detailed 
staff memoranda to the Committee, varied from agency to agency. In most cases, however, their 
progress demonstrated the inevitable difficulty of retrieving complete; detailed records on 
specific activities after the passage of up to half a century: 

, 

0 To the extent experiments had been identified, only fiagmentq further 

The volume of potcntialIy relevant records is enormous, particdariy 

Agencies had not always searched for headquarters-related documents, 

information had becn provided (or was available). 

0 

because records often have been consigned to records centers or the 
National Archives with little useful indexing. 

including those showing the nature and development of research ethics 
policies. 

Agencies had not always searched for documents retired to the National 
Archives (which are technically not within agency possession) and only 
sporadically searched for documents located in Federal Records Centers. 

While the agency searches produced surprising new information on early 
ethics policies, there was much less information on the implementation of 
these policies in the case o f  particular experi*--':nts. 

AAer the passage of many years, agency components responsible for 
human experimentation have been renamed, reorganid, or abolished, 
making it difficult to determine which records collections to scarch. 

The initial agency searches provided a start in identifying experiments and an 
appreciation for the difficulty in retrieving substantial data about the experiments. ,With this data 
and experience in hand, the Committee sought to determine how to assist agencies in directhg 
the searches. The particulars of these activities are discussed in more detail in Appendix E and in 
staff memoranda and related Committee discussion concerning each agency. 



a .  

Id general, agencies were asked tu refocus their searches. From the "dragnet" searches to 
identify cyperimcnts, it was suggested that focus be placed on idcntifjring and &wing 
headquarters-level collections that could provide context for particular experiments. The 
Committee expected that once more was known about the planning, finding, and use of 
experiments, it would be able to better advise the agencies on the particular experiments (or 
-UPS of them) for which a more intense field-level search would be rquested. (It was also 
expected that the higher-level documents would help identify further experiments.) Agencies 
also were asked to look for documentation of the development and implementation of ethics 
policies governing human experimentation. 

The Conhittee's archivists and historians, in conjdction with agency historians and 
records specialists, identified headquarters-level records collections to be searched and the likely 
location of these collections in the National Archives or Federal Records Centers. Agencies were 
also asked to give hi& priority to locating readily available documentation, such as agency 
histan'es, that cwld serve as guides to furthcr searches. 

In summary, and with fkther detail pravidtd in Appendix E, considerations &at were . 

. raised with each agency are discussed beiow. - .  

a. CIA. 
, 

Documatation provided by DOD and DOE, and located by staff in the National 
Archives, conf ied  that CIA was a pitticipant in the mid-century DOD p u p s  at which 
biomedical human experimentation, among other matters, was discussed and planned. Other 
data obtained by the Committee fiom members of the public confrrmed tiiat CIA contracted for 
work With, at least, DOE radiation research facilities. As a consequence, the Committee has 
asked CIA to search for documentation related to fbrther evidence of CIA'S association with 
human radiation experimentation. 

. .  

The Committee proposed that DOD agenciesf6 look for headquarten-level p l h g ,  
programming, and budgeting documentation. The headquarters-he1 ethics and policy 
documentation located & a r2sult of this effort did reveal important documentary trails. For 
example, the records of thc Joint Panef on the Medical Aspccts of Atomic Warfare include 
debate on the need for human experimentation, plans for experimentation, and digests of 
experiments. Similarly, the Armed Forces Medical Policy Councit-initiated discussions 
that fed to both the Secretary of Defense's February 1953 issuance of the top secret version of the 
Nuernberg Code for human experimentation and to the Joint Panel's consideration of 

195 1 

' 6  Including the Officc of the Secretary of Defense and the Dcfensc Nuclear Agency, as well as each 
of  the military scwvicts. 
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ACHRE Hequcst Na, 1 103944 (Proposal# 4S95360) 

, "Phase 2 Study of l'riatdium Zinc (Zn-U*J'PA) for Chelation af Internally 
Dopositcd 'f'ranpurnnium Compounds; Cornpilaion of nub in Datnbrzsc" is 
missing the following documents: 

a. 

h, . Original research protocol/ applicotion suhmitlcd to Institutional 

C. 
d. 
e. 1RR disposi~ion(oppr~vtr1) hitor 
1: 

g. 

Urfginal rcscnroli prolocol/ymrit application aubmittcd by the 
investigator 10 DOE 

Conscnt I'orni as subrnittcd 10 IRU 
Consent form as approved bc IRb 

Any documcnluiion indicating changes to thc protocol or c;onsuit 
forin ovcr iimc. 
Any current documentatjoii (FY 1 990- prescnt) concalming this 
study, 

IlcviewBoard , . '. 

ACHRF Requcnt No. 130994-G (Proposal# 7.71.u)OO) 
"Comprehensive Epidcminlogy of DOT, Atomic Workers'' is missing the 
fol1owing documoilts: 

a. 

11. 

c. 
d. IKB disj~ositioli(approva1) letter 
e. 

Original resetuch protocol/ application submittad to lnstitutiond 
Rcview Board (1IW) 
Consenf fbriti us subiitilled to 1RR 
C'mscnt T i m i  RS approved by 7Ri3 

Any docuineiitation indicating cliailgos to thc protocol or coiisenl 
ibrrn over timc 

f, Any .current docuine~tation (FY 1990-prcscnt) conceming the study 

3. ,/ ACHHE Rcqucst No. 110994-D (l'roposnl# 5865860) 0- 
Ihc  of Prussinii Uluc for. Jnrcmal rkcontarnination 01' Rudioccsium" is J nii~siiig " the following docunients: 

a, 

b. 

c. 
d. 
e. IRR disposition (approval) lctlur 
f, 

Origiiid rcswcli protocai/grant upplication subinitled by ttic 
investigttor io I>OE 
Originnl rcscarch p l . o t ~ o l / ~ p p l i c n l i ~ ~ ~  subniitted to Inslitutioiinl 
Kcview Board (IRD) 
Coi~sent Ibim as submitted to IRH 
Consent form as approved by'IRB 

Any dac;wciibtion indicating c lmgcs  to the proiwol or consent 
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form over tinic . 
Ally cuncnt dmumcntation (FY 1990-present) coriccrning the study .g. 

4,. ACHRE It&ucst No, 1 16994-F (IDrapaswl# 722.1 061)) ' 
."US Radiation Accident Registry I~ollow-up Program iR inissing thc 
,following documents: 

a, TRU disposition (approval) lcttcr 
. .  b, 

c. 

Any documentation hdicution changes to the protocol or consent 
form over tinic 
Any current docunrcntation (I:$' 199O-prescnt) conccrniny ihc study 

* . .  . .  . 
I?, ' Finin Lawmiwe Bcrkclcy lluboratorics 

. .  

RMY 32- "Cognitive Ihficjts Associated with Depression: A PEI' 
S ~ c l y "  is missing thc following documents: 

( 1 )  Original rcsmrcli prutocoll g:rnrit Application subiiiiticd by 
the invcsligntor to DOE 

(2) Originrrl research pro[cx;ol/gmt applicatjoii siihniitied to 
Institutional Reiiew L\oard(IRR) 

(3) I W  disposition (approval) lcttcr 
(4) Any documenttition indicating changes to tlic proiocol 01' ' 

coimnt forin ovcr lime \ 
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U.S. DEPARTMENT OF ENERGY 
OHER/ER-72 

Washington, DC 20585 
tel 301-903-5037 
fax 301-903-8521 

f a x  #: 1615-576-3194 I 

Sharon Betson I 

NO. 076 DB1 

d a t e :  1 February 7 ,  1995 J 

ACHRE Request 

pages: , i n c l u d i n g  t h i s  cover s h e e t  

NOTES: T h i s  request i s  due to Dr. Susan Rose by the 10th o f  
February.  
made. I f  possible, could you please have i t  here by 
COB on February 9 t h .  We need t o  send t h i s  i n f o r m a t i o n  
t o  t h e  Advisory Committee by Spec ia l  Messenger on 
F r i d a y  morning. 
please g i v e  me a c a l l .  We w i l l  o n l y  need copy o f  
t h e  p r o j e c t  i n f o r m a t i o n .  

LF I 
I t  i s  v e r y  important that t h i s  deadl ine  is 

I f  this i s  go ing  t o  be a problem, 

Thank you 



Department of Energy 
Washington, DC 20585 

TO: Extramural : 
J'rry Wflliams, Los Alamos Nati'onal Laboratory 

Chrl s Byrne, Lawrence Berkeley Laboratory 
J .  Glenn D a v i s ,  Oak Ridge I n s t i t u t e  for Science and Education 
Bart G'ledhfll, Lawrence Livermore National Laboratory 
Debra Maresca, Brookhaven National Laboratory 

d e  Furman ,  Rocky F l a t s ,  Inc, ' 

In tramu ra 1 : 
Mike Phelps, Univers i ty  o f  California, Los Angeles 

FROM: Susan L. Rose, DOE 

RE: Research Proposal Review Project: Follow-up t o  ACHRE Requests 
110994-A t o  110994-ZD and 110994-ZE t o  110994-ZX 

Evidently o u r  submission was not  acceptab le  t o  ACHRE. 
provfde the i n f o r m a t i o n  requested O R  write us a l e t t e r  s t a t i n g  why t he  
requested information i s  NOT a v a i l a b l e .  
request b u t  I am forced t o  transmit t h i s  one t o  you, none the  l e s s .  
one copy o f  the requested mate r i a l  by February 10, 1995. 

CC: David Cunningham, Oak Ridge 

Could  you p lease  

We know you are working another 
We need 

B a r b a r a  Fitzgerald, BNL 
V i c k i  Aschenbrenner ,  Rocky F l a t s  
Joe Aaron, LBL 
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expcrimenlul dcsign &re missing, Wo would tikc I complorc copy 
of tlic grftnt proposal. , 

. -  ._ . .  

b, ACHRI; only received a grant application subnzltled by Ncw York 
IJniversity I'or this rcsuarcli, However, ACHRP, undcrstocid this to 
be an inlrainur'd study as this is how 11 Ix liatcd in the DOrJ 
Database of Research I'rojects Involving Human Subjects. If' there 
is an inlrunwal cotriponcnt to this study ut Brookhaven, ACHKR 
i.rccd.u ti full sct of [lie appropriate documents from Rruokhavcn 
(scc tho 6 itcny listed in tho memo accomputiying this ultachmcnf). 
IC not, ACHRE izqucsts u statctncnt clarifyhy thc s i t u n t h ~  

1). ,From Lawrencc Livermorc Natioiial Lrtborutoty 

1.  ACHRE KcqucTt No. 110994-A (Proposal# 3860780) 
"Riodosimctry fbr Lonptertii Exposures to Low Lcvcls of Icrniziiig 
Radiation" is mivsiiig the fd lowing clucumcnts: 

. ' 

ii. Originnl rcsciird1 protocol/ grant application submitted by an . 
investigatbr t o  I)(>B 

b. Original resenlacti prc)~ocol/ qqdicutian subniitrcd to tho 
1nstitiitioi)al Kcvicw 13oard (!R13) 

c, , Consent form as submitted iu IKB 
d. Consent form RS approvcd m y  IRL3 . 
C. IRB dispsition(approva1) letter . 

E. From Oak llidgc Associatcd IJniversities 

' 4  
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1 a ACHRE Kequcst No. I 10394-E (Proposal# 4595360) 
"Phase 2 Study of liiudium Zinc (Zn-D'1'PA) for Chelation of Intemnlly 
Dopsitcd 'hntturanium Compounds; Compilation of Duta hi Datnbrrut" is 
missing the following documents: 

a. 

b, 

C. 
d. 
e. IRR disposirion(npprovtr1) lcltot 
i: 

g, 

' Original mscnrdi protocol/ymrrt application submitted by the 
investigator to DOG 
Origind rexcarch protocol/ applicntion suhmittcd 10 Institutional 
llcview Board I 

Conscnl l'orni as subiaittcd to IRl3 
Conscnt form as approved bc IRD 

Any Jocumcnilttion indicating changes to the protocof or uinscnt 
forin ovcr time. 
Any current docuinentaticii (FY 1 990- prmxt)  concerning this 
study, 

2. ACHRF: Req'ued No. 110994-G (Proposalti 731,5000) 
"Comprchetisive Epidcininlogy of DOT? Atomic Workcrs" is niissitig the 
following docunmts: 

a. 

b. 

d. IKB disj~osition(.dpproval) letter e 

e. 

f. 

Original research protocol/ application submitlad to InstilutionuI 
Rcview Board (JlU3) 
Consent ibmi us submitted to IRR 

- c, C'mscnt f w n  RS npproved by lRL3 

Any documentation indicating chaogos lo thc protocol or coiisenl 
form over tiinc 
Any current docuinentatioir (FY 1990-prcscnt) concerning t hc study 

ACHRE Rcqucst No, 110994-D (I'ropoanl# 5865860) 0- BJ 
" l l ~ e  of Prussiun Uluc for Intcrnal kconttlmination ol' Rudioccsium" is 
iti i 4 11g I he followi iig docu rnentfi: 

a. 

b. 

6. 
d. 
E. IRR disposition (approval) lctlur 
f. 

Original rcsctairh protocoVgrant uppikation submitted by tlic 
investigator tu DOL 
Originnl rcscarch protcyA/applicalioli submitted to Insiiiutional 
Kcvjew Board (IRI1) 
C~nstnt  lbrm as submitted to IRR 
Consent form LLS approvod by 'IRB 

Any documeiittition indicating clwngcs lo t b t  protwol or connent 

5 I 



4, * 

. .  

NO.076 De5 

P a x 7  

form over t inic . 
Any cumnt dwumciital-ion (FY 1 YYO-present) coiiccrning the study g. 

ACHRE Ittiqucst No. 1 10994-F (IProposd# 7221 060) 
"US Radiation Accidcnt Itegistry I~ollow-up Program 111 inissing thc 
following documents: 

' 

a, TRD disposjhn (app'roval) ldtcr 
b, 

C. 

Any docurtientation hdkution changes to the protocol or coiisent 
form over tinic 
Any current docunicntotion (Fk 1990-p~sc11t) conccrniny the study 

31 RMY 32- "Cognitive Ihflcits Associated with Depmsion: A PEI' 
Study" is niisuiiig thc following docunients: 

( 1 )  Original rcsearcli prutocoll grant Application submitted by 
the invcsligntor to DOE 

(2) Original research pmtcxol/gml applicatjo~i subinitled to 
Institutional Review Uofird(1RR) 

(3) IICU disposition (approval) lcttcr 
(4) Any documenttition indicating changes to tlic protocol or ' 

consent form ovcr time 1 
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