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From: Commanding Officer, U. S. Naval Radiological Defense Laboratory 
To: Assistant Secretary of Defense (Research and Development) 

Department of Defense, Washington 25, D. C. 
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(1) USMLDL FY 1955 AFSW Project Proposal: W f e c t s  of Beta 

*-*Via: 
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Ref: 

Euol: 
Radiation on Skin" (DD Form 613) 

1. 
made i n  paragraph 3a of reference (b): "Your of f ice  submit DD Form 613 
covering the  contemplated work t o  the  Assistant Secretbry o f  Defense 
(Research and Development) ShOlAing the AFW as the  supporting agency, 
with a copy of the form t o  this Eeadquarters f o r  processing", enclosure 
(1) i s  herewith enclosed. 

2. Enclosure (1) represents the  approved USNRDL proposal for  BioMedical 
Beta Burn Studies i n  the  f i e l d  of Radiological Defense, and resubmits on 
DD Form 613 work or iginal ly  described and transmitted under a d i f fe ren t  
format as enclosure (1) t o  reference (0). 

In compliance with paragraph 5 of reference (a),  and with request 
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Chief, Bureau of Medicine 
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a. Objeotive(s)r 

It i s  proposed t o  inves t iga te  t h e  re la t ionship  betreen t h e  dose of beta 
rad ia t ion  t o  t h e  skin and the s w e r i t g  of the resu l t ing  les ion,  t h e  time of 
onset of t i s sue  breakdown, the  time of healing and the nature and completeness 
of the healing process. These studies  w i l l  a lso  inolude an effort t o  evaluate 
the  r o l e  of p a r t i c l e  energy i n  burn produotion. 

The other aspect of the problemwill  be t h e  study of general systemio ef feo ts  
of l a r g e  area beta rad ia t ion  alone and i n  oombination dth gama o r  X-irradiation 
as w e l l  as i n  copbination w i t h  thermal rodiation. 

b. Approach: 

Dogs end r a t s  dll be exposed t o  be ta  rad ia t ion  from high dose r a t e  large 
a rea  radioisotope plaques. 
posure time. Serial biopsy of the i r r ad ia t ed  a rea  dll be undertaken t o  
e s t ab l i sh  the  nature of  changes ooourring before the subsequent breadown of 
t h e  surface. The dose required f o r  speoif io  damage i n t e r n s  of  h i s to logio  and 
grosa les ions observed rill be ascertained d t h  a t ten t ion  t o  t h e  time span 
b e k e n  i r r a d i a t i o n  and eventual evidence of a grors lesion. 

The dose t o  the surface dll be adjusted by t h e  ex- 
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Effects of Beta Radiation on Skin 
( Cont d.) 

In addition t o  s tud ies  with homogeneous plaque i r rad ia tors .  t h e  e f feo t  of 
i r r ad ia to r  p a r t i c l e  s i z e  and d is t r ibu t ion  mill be made with plaques prepared 
in this Laboratory. 
end t h e  e f fec t  of t h i s  change on the t o t a l  surface beta rep required for 
production of burns w i l l  be evaluated. 

The pa r t io l e  s i z e  and specif ic  a c t i v i t y  Prill be varied 

By use of the  monoenergetic e lectron beam from the  Van de Graaff generator 

The e f fec t  of p a r t i c l e  energy on burn production w i l l  
it is possible t o  i r r a d i a t e  animals d t h  electron beams d t h  energies i n  the  

.range 0.5 KW t o  2 HE". 
be measured with t h i s  soume. 

Large area exposures of aniaals  t o  be ta  i r r ad ia t ion  a f t e r  exposure t o  
varying doses of gamma or X-irradiation w i l l  be u t i l i zed  t o  evaluate the  effect 
of be ta  rad ia t ion  on morta l i ty  due t o  penetrating ionizing i r rad ia t ion .  
usual dose-response analysis  w i l l  be u t i l i z e d  t o  es tab l i sh  the  LD5 
gamma rad ia t ion  when b e t a  r ad ia t ion  i s  superimposed. 
be applied t o  evaluation of combinations of standardized thermal burns and 
beta  rad ia t ion  t o  evaluate the  e f f ec t s  of beta radiat ion on morta l i ty  and 
recovery f o l l w i n g  severe burns. 

The 
for  X or 

The same t e c L q u e  n l l l  

To es tab l i sh  the nature of t h e  systemic e f fec ts  of beta r ad ia t ion  and t h e  
cause of death from beta  radiation, animals w i l l  be given l a r g e  a rea  skin 
burns with the  e lec t ron  beam from the V a n  de Graaff generator and the 
hernogramwill be evaluated a8 a funct ion of time following i r rad ia t ion .  
m i g h t  changes. c l i n i c a l  oourse and other per t inent  observations neceasary 
t o  es tab l i sh  t h e  nature  of pathology resu l t ing  i n  death nil1 be made. 

c. Subtasksr 

None 

Body 

I 

d. Baokppund History and Progresst 

T h i s  program has only very reoently been aotivated. However, high dose 
r a t e  $2 plaques have been obtained capable of delivering 10,000B r e p h  and 
these have been used t o  i r r a d i a t e  depilated ra t s .  Doses of 1000 rep to 3ooo 
rep have been given and t h e  h is to logic  sequelae are being studied. 

e. Future Plans: 

$2 plaque i r r ad ia t ions  w i l l  be oontinued t o  es tab l i sh  doses required f o r  
various e f f e c t s  on skin. 
cwlmenced shar t ly .  

Monoenergetic e lec t ron  beam i r r a d i a t i o n  w i l l  be 

f .  References: 

None 
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g. Other Information: Effects  aP Beta Radiation on Skin 
(Cont'd.) 

Est. Proj .  E s t .  E a t .  E s t .  
Invest  Rec'd Oblig. Req. Req. 
M/Yrs. Agencx W/Allot. FY 1955 FY 1955 FY 1955 FY 1956 

- - /54 0 0 - - 

1.0 (Civ) ) M S P  /55 - - 20.0 Y - Approx. ) 

0.5 (Mil) ) 

m BFm /56 - - - m* 

0 0 20.0 Y m 
*Not yet determined. 
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7 JUN 1955 

From; Commanding Officer, U. S. Naval Radiological Defense Laboratory 
To; Assistant Secretary of Defense (Research and Development) 

Department of Defense, Washington 25, D. C. 
V i a :  Chief, Bureau of Ships (Code 348) 

Subj: DD Form 613 fo r  USNRDL FY 1955 AFSWP Beta Burn Proposal; 
submission of 

(a )  Ch BuShips l tr  NP/lZ (346) S90/1-2 Ser 348-88 of 29 Apr 1955 t o  @Sm 
(b) Ch AFSNP ltr SWSG/936 of 2 1  Apr 1955 t o  Ch BuShips 
( 0 )  CO USNRDL 3-905-52 RLP/EECrmjr of 23 Jun 1954 t o  Ch Baed 

(1) USNRDL FY 1955 llFsFFp Project Proposal; "Effects of Beta 

Refs 

k c l a  
Radiation on Skin" (DD Form 613) 

1. 
made in paragraph 3a of reference (b): "Your of f ice  submit DD Form 613 
covering the  contemplated work t o  the Assistant Secretary of  Defense 
(Research and Development) ShCnnring the  @SIP as the supporting agency, 
with a copy of the form t o  this Headquarters for  processing", enclosure 
(1) is herewith enclosed. 

In compliance with paragraph 5 of reference (a ) ,  and with request 

'2. Enclosure (1) represents t he  approved USNFIDL proposal fo r  BicMedical 
Beta Burn Studies i n  the f i e l d  of Radiological Defense, and resubmits on 
DD Form 613 work or iginal ly  described and transmitted under a d i f fe ren t  
format as enclosure (1) t o  reference (0). 

Director 

copy to: 
Chief, Armed Forces Special Weapons Project 

Washington 25,-D. C. 

Department of t he  Navy 
Washington 25, D. C. 

Chief, Bureau of Medicine 



1. l R l C P  01 M C C T  U D  WJICSIVI 

a. Objeot ive(sb  

It i s  proposed t o  invest igate  t h e  relat ionship between t h e  dose of beta 
rad ia t ion  t o  t h e  sldn and the  s e v e r i w  of the resu l t ing  les ion,  the  time of 
onset of t i s s u e  breakdown. the t h e  of healing and the nature and ompleteness 
of the  healing process. These s tudies  dll a l s o  include an effort t o  evaluate 
the  r o l e  of p a r t i c l e  energy i n  burn production. 

The other aspect of t h e  problem w i l l  be t h e  study of general  agstemio ef feo ts  
of l a rge  a rea  be t a  rad ia t ion  alone and i n  combination with gamua o r  X-irradiation 
as re11 as i n  combination d t h  thermal radiation. 

b. bp roachr  

area radioisotope plaques. 
posure time. S e r i a l  biopsy of t h e  i r r ad ia t ed  m e a  dll be undertaken t o  
es tab l i sh  the  nature of changes ocourring before the subsequent breakdown of 
t h e  surface. The dose required Por speoifio damage in  terms of his tologio and 
gross les ions observed w i l l  be ascertained with a t t en t ion  t o  the time span 
b e m e n  i r r a d i a t i o n  and eventual evidence or a gross leoion. 

Dogs and rats dll be exposed t o  be ta  rad ia t ion  from high hose r a t e  large -- 
The dose t o  the surfaoe rill be adjusted by the ex- 



Effects of Beta Radiation on Skin 
(Cont d.) 

In addi t ion t o  s tud ies  with homogeneous plaque i r r ad ia to r s ,  t h e  e f f ec t  of 
i r r a d i a t o r  p a r t i c l e  s i ze  and d is t r ibu t ion  w i l l  be made with plaques prepared 
in this Laboratory. The p a r t i c l e  s i z e  and spec i f ic  a c t i v i t y  w i l l  be varied 
and t h e  ef fec t  of t h i s  change on the  t o t a l  surface beta rep required for 
production of burns w i l l  be evaluated. 

By use of the  monoenergetic electron beam from t h e  V i  de Graaff generator 

The effect of pa r t i c l e  energy on burn production w i l l  
it i s  possible t o  i r r a d i a t e  animals with electron beams with energies i n  the  
range 0.5 BkT t o  2 MEV. 
be measured with this source. 

Large a rea  exposures of animals t o  beta  i r r ad ia t ion  a f t e r  exposure t o  
varying doses of gamma or X-irradiation n i l 1  be u t i l i z e d  t o  evaluate the  e f f ec t  
of beta  r ad ia t ion  on mortal i ty  due t o  penetrating ionizing i r rad ia t ion .  
usual dose-response analysis w i l l  be u t i l i z e d  t o  es tab l i sh  t h e  LD5 
gamma rad ia t ion  when b e t a  r ad ia t ion  is  superimposed. 
be applied to  evaluation of combinations o f  standardized thermal burns and 
beta rad ia t ion  t o  evaluate the e f f ec t s  of beta rad ia t ion  on morta l i ty  and 
recovery following severe burns. 

To es t ab l i sh  t h e  nature of t h e  systemic e f fec ts  of beta  r ad ia t ion  and t h e  

The 
f o r  X or 

The same t e c h q u e  w i l l  

cause of death from beta  radiation, animals w i l l  be given l a r g e  a rea  skin 
burns with t h e  electron beam from the  Van de Graaff generator and the 
hemogram w i l l  be evaluated as a function of time following i r rad ia t ion .  
weight changes, c l i n i c a l  course and other per t inent  observations necerrsary 
t o  es tab l i sh  t h e  nature  of pathology resu l t ing  i n  death w i l l  be w e .  

C. Subtasksa 

None 

Body 

d. Backgmund History and Propr.es8: 

This program has only very recently been activated.  However, high dose 
r a t e  g2 plaques have been obtained capable of del iver ing 10,000B r e p h  and 
these have been used t o  i r r a d i a t e  depilated rats. Doses of 1000 rep t o  3000 
rep have been given and t h e  his tologic  sequelae a r e  being studied. 

e. Future Plansa 

PS2 plaque i r r ad ia t ions  w i l l  be continued t o  es tab l i sh  doses required f o r  
various e f f e c t s  on skin. 
commenced shortly.  

f. References: 

Monoenergetic e lectron beam i r r a d i a t i o n  w i l l  be 

' None 
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g. Other Information: Effects of Beta aadia t ion  on Skin 
( Cont d.) 

E s t .  Proj. Est. Est. Est. 
Invest Rec'd Oblig. Req. Req. 
M/Yrs. Agency PO/Allot. FY 1955 FY 1955 FY 1955 FY 1956 

- - /54 0 0 - - 
1.0 (Civ) ) msw /55 - - 20.0 Y - Approx. ) 

0.5 ( M i l )  ) 

- - wl)r ND2 bFm /56 - 
0 0 20.0 ]I m 

*Not y e t  determined. 
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