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OBJZCT: 

HETBoq MD APPAmnE ?OR - -ON IRJlJRT (31) 
To provide a mthcd and apparatus for d e t 4 r m l ~  the biological in -  

j u r y  a t  a g i n n  tlm due t o  expxwre t o  rrbiatiorm a t  prerriow t i u r .  

Fig. 1 is a echematic diagram of an instrument designed to bacom- 

p l b h  the above-etated object. 

It is general ly  accepted by persons skilled in the  art tha t  a 

given t o t a l  rad ia t ion  dose can have vas t ly  d i f fe ren t  biological rf-  

fwts depending upon the time schedule on vhich it 18 ah in i8 t a red .  

I n  genersi, the injury a t t r ibu tab le  t o  a dcse is p r c p r t i o m l  t o  

the  mgnitude of the  QDse a d  t o  s- function of th. elapsed tize 

sirce the dose. 

in jury  previously sustained, m y  a b 0  a f f e c t  the injury. 

C e r t a l r !  other coqditione, such a8 tbe amount of ' 
A t  present there  a re  m proven rel8tionshipo betveen injury and 

the  time in te rva l ,  although e a m  such relationship. hare been m- 
posed. 'phs choice of the function c l ea r ly  a s t  be predicated vpon 

6orm "model" for biological  damage and recovery, and cannot be r i ~ ~ l y  

the r e r u l t  of "cumen f i t t i n g .  

damnge i s  tht described by 8 .  A. B l a i r  (Reports UR-206 and UR-207). 

In  t b b  modal, it is assumd tbat  an injury l a  =de up of tvo parts, 

one irreparable and the other rsparable, "he l a t h ?  decmares ex- 

ponent ia l ly  with time a f t e r  administration of the  dore. 

cramsntal lnjuryb I f'rm an hCramSnt Of dose 

40: 

One Of the m e  rixrple "models" of 

Tbe b- 

D m y  be O x p n 8 8 s d  

61 8 &D + Bk&.8*, where k 8 a corut.af relating inlur ; r  t o  dose 

T elapsed tiam since administration of tbe bore 

A 8 f rbot ion  of in ju ry  which is i r r e p r a b l e  

B a f r ac t ion  of injury which fs r e p r a b l a  

Q f recovery coeff ic ient  of the r a p n b l e  injmrry 
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The t o t a l  ln jury  is j u s t  the sum of the i n c r w n t a l  injuriesr 
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Propulsion Hedical Ad~bory Group (AKp-M) and of * t u l l e s  by 

?d&biOlogirt8 ind ica te  Ut ths COnebdS Of tbc a b o n  0 p -  

t i o n  aro of the aagnitudri  

A 1/10 

B 8 9/10 

Q 0.7 ( m e  jmplier tht tba ~V-L I IO  
of the reprablr Lnjury ir about 

- 

o m  9W.l 

Thir p o l r i t r  titto h r i c  oqurrtion t o  trha a rLpln form 

bX k [ O . l & D  4 0.9 &D(2)'T] 

It ihould be pointed out that this injury determlnetioo in m 

Si- it io way competes v i t h  the more e p c l f i c  biological k a t s .  

des i rab le  t o  eetirmte biological darmge when it i r  smll emugh that 

mw can be detected by medical means, the subject resthod nry be w e -  

ful t o  give a; icdlcation of i n ju ry  ;':ic> be seriously aggravate! 

by eubseqwnt exposure to r a d i a t i o r .  In  par t icu lar ,  t he  subjec t  

method vould indicate the proper weight t o  be attached to *eguLar 

doac schedules such as inc identa l  Large doses, or a l t e rna te ly ,  long  

periods of absence from r ad ia t ion  doses. 

In  order t o  utilize the subject mthcd of injury determination, 

mCtiCal rathod Of P r f O -  tbt C l l C U h t i O M  18  mCaSS&ry. % 

this end, the inatnmt?nt i h m  in Fig. 1 has been desigr,ed and ow- 

ctssfully demonetrated. A source of Dc voltage is applied across a 

potentiometer R1. 

doro (in any appropriate sca le ) .  Th voltage (q) developed bc- 

tween the tap of potenticHPcter R1 anb a Common point l o  applied 

across a ser iee  c i r c u i t  acmprising a second potentiameter and 

a fired r e s i s to r  R3. The fixed resistor R3 l e  1/10 the nlw of 

the aombinad reeistances % and R3 because of the constant A of 

This potentiometer l e  calibrated 13 t e r m  of 

the abwo-drrimd epurtim. 

T h  recond potenticaretor R;! Fs calibrated vith a logarithala 

eca le  ( i n  gears). For the par t i cu la r  equation, as derived, tbe OD 

pu W k  is placed s t  tbo aid-point of the scale d t b  Fni in i ty  a t  

the junction with the fixed res i s tance  5 .  
nridnybatvwn 1 and-, th thtu year a r k  L a l d n y k t v n n  2 

The two p a r  mrk ir 
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d n i n g  c i r c u i t  i s  switched t o  cn’,cu’Lte the in jury  fraa a di f fe ren t  

dore. 9 . i c  is rewtated for a11 doses. The total mihge on the 

condersers is then e q u l  t o  the ~ r n  of all the %‘s and i s  propor- 

t iom1 t o  the  t o b l  injury. 

&&emiced vl th  3 vacuum tube voltmeter, or other suitable man8. 

In this n y ,  t h e  e i f e 2 t  of each WiVidUal tnjury upon the t a l  

in jury  cen be follovecl. 

The value of the i n j u r y  is cont inuouly  

It vi11 be n p p r e o t  t o  one versed bi the art that tha choice 

of c i r c u i t  coqoceo t  values is not exceedingly c r i t i c a l  except that 

the r a t io  af R3 t o  R2 * R3 be made t o  correspond to th. conatant# 

of the  *qustlon. Rl and ps! 8hmU ba rrhtimly h r p ,  of th. ordar 
6 of I$ t o  10 o b ,  respsctirriy, to mioimizs drain on th DC supply 

and R1 should be 8 1 ~ ~ 1 1  corplred t o  R2. The values of the cocdensers 
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-w ud. of moh BIZO t o  A I ~ V  rapid e k g i n g  btrt 

lov htage .  

P E K P m  
FACTS! b f o m t i a  Obtained E. P. Bllzard (orally) and b r a r a m  

CF:54-9-119. 

EBrlieot date kDoM: & m e r ,  1954. 
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Contract imolwi: w-74054~-26. 

Publlshsd: Homkncwn. 

Project1 Reports UR-206, UR-207, UR-312, a-3960 and m - 5 2 % *  

A8 pointad out ptdously, the rubject Betbod I8 nut too exact m m  VALUE: 

for +&re -e n n y  re~ndary factor8 atiectlr.6 radiation InJwr tbat 

barn Wt bean taken into aocount. 

rived for such famare and coarponents added to th aircult t o  in- 

clude their effect upan the total injury if these factors are found 

to be of slgniflcnct inportaxe. Tne subject Llethod and aypsratus, 

e i the r  as discussed and s h o n  or 19 m d i i i e d  'om, w i l l  E ~ V C  a 

quick e s t a t e  of iqlury but will not replace rigorout3 medical 

exmdmtiona. 

Hwarar, equt iono could be Q- 

At p-ez:?%, cxe nodel of tkz axdrstus haas been built x2. 

tested at the Cak Ridge Xatiowl Laboratm a d  another l e  being 

built i d  tected  bj-  Cornair. Tht .LV-Mru; has cmuented favorably 

upon the rubject lPathad but as yet the extent oi future Project 

use cmnot be determined. 

REC-0NS 
AaD c m :  The increment of invent ion  my not be sufficient to warrant 
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the filing of a patent application. 
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