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NMIU, Lthesda, Maryland 20814 
On 10 SEP-80, after signfrq informed conseut, t h i s  ind iv idua l  was a test 

. 

sub jec t  in a j o i n t  Naval Medical Research I n s t i t u t e  and Lawrence Livennore 
Laboratory experiment. Be breathed from a r ec i r cu la t ion  system containing 
the radioisotope N-13 (pos i t ron  emmiter, T,,, - 10 min, e f f e c t i v e  energy 
depos i t ion  in  lung tissue - 0331 MeV), in'8'aormoldc mixture of N, and 0,. 

lThe isotope was acce le ra to r  produced to  a specific a c t i v i t y  of 1.75 mCi/lt 
land allowed t o  decay f o r  19 min while t h e  ac t iva t ed  gas was analyzed 

G s  

(0,  <0.3 ppm, NO, <5 ppm). 
th'en 20 1 t o m  azr a t  t h e  start of t he  inha la t ion  period. The e x p e r h e a t  
cons is ted  of 30 min q u i e t  breathing of the  N-13 gas mixture, and a 60 min 
roan air breathlng follawup; al l  whi le  being s tudied posi t ron camera. 

The only r f sk  expected from t h e  experiment w a s  the exposure t o  ionizing 

SO 1 of t h e  N-13 was mixed with 13.3-1 of 0, and 

t \  

3 
- '49 

radiat ion.  Externa l ly  worn dosimeters recorded 0 dose; a whole body count 
showed only normal amounts of K-40 a f t e r  the  experiment. Calculated 

0 SPONSOR 

. exposures t o  non-lung t i s s u e s ,  inc luding  gonads; from lung gamma emission 
and from l o c a l  dissolved N-13 pos i t ron  annhi la t ion  were under 10 mad. 
Tracheal exposure w a s  es t imated as 140 mrad, and l a r g e  a i w a y s  were expected 
t o  receive a lower exposure. The pulmonary dose due t o  positron energy .  

COMPONENT OR S T A N S  DEPARTMENT OR SERVICE 

and s l i g h t  gamma depos i t ion  was 300 mrad from the following calculat ion:  
S p e c i f i c  a c t i v i t y  - (1.75 mCi/l N-l3)x@O 1 N-13 J 83.3 1 gas) 
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13.6 g for trachea; and assumed density of 1.0 for gonad and marrow with tissue/gas 
partition coefficients of 0.02 in gonad and 0.05 in marrow. 

SIGNATURE OF PHYSICIAN 

Tissue ' SA(mCi/L) 

Lung N-13 Oil77 

. AK-41 0.0183 

Trachea N-13 0.177 

Ar-41 0.0183 

DATE IDENTIFICATION NO ORGANIZATION 

NMRI, Bethesda, MD 

Gonad N-13 0.177 

Ar-41 0.0183 

Marrow N-13 0.177 

Ar-41 0.0183 

E (MeV) 

0.574 

0.550 

0.500 

0.462 

0.530 

0.498 

0.530 

0.498 

Pi K. WEATHERSB 
LCDR, MSC, USN 

V/M(l/g) 

2.3/1000 

11 

.03/13.6 

I1 

0.00002 

11 

0.00005 

0.00005 

Te ( m i n )  Dose (mrad) 

14.4 113 

83.9 \ i 69 

14.4 . 100 

83.9 55 
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70 0.5 

10 1.6 
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and slight gamma deposition was 28G mrad from the following calculation: 
Specific activity = (1.75 mCi/l N-13)*0 1 N-13 f 83.3 1 gas) 

ONSOR 

I 
I Assuming a lung mass of lOOOg and mid-tidal volume of 4.5 1; 7 
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CLINICAL RECORD .. 

. . DATE OF ADMISSON 

-NA- . .  

(Sign M d  d a h  at end of nanative) 
. -  . .  - .  

On 28 A p r i l  1982, a f t e r  s ign ing  informed consent, t h i s  i nd iv idua l  was 

Livermore Laboratory experiment. H e  breathed from a r e c i r c u l a t i o n  system 
containing the  radioisotope N-13 (pos i t ron  emitter, T+lO min, e f f e c t i v e  
energy depos i t ion  i n  lung t i s s u e  = 0.574 MeV), i n  a normoldc mixture of N2 
and 02. . 
1.75 mCi/L, and allowed t o  decay f o r  15 min. while the ac t iva t ed  gas w a s  
analyzed (OpO.3 ppm, N02<5 ppm). 
0 2  and then 2O/L of  room a i r  a t  the  s t a r t  of t he  inhalat ion period. The 
experiment cons is ted  of 30 min q u i e t  breathing of the  N - 1 3  gas mixture, and 
a 90 min room a i r  brea th ing  followup; a l l  while being s tudied  wi th  a posi t ron 

rad ia t ion .  
showed only normal amounts of K-40 a f t e r  the experiment. Calculated exposures 
to  non-lung t i s s u e s ,  inc luding  gonads, from lung gamma emission and from l o c a l  
dissolved N-13 pos i t ron  a n n i h i l a t i o n  were under 10 mrad. Tracheal exposure w a s  

, ' a  t es t  sub jec t  i n  a j o i n t  Naval Medical Research I n s t i t u t e  and Lawrence 

The isotope w a s  a c c e l e r a t o r  produced t o  a specific a c t i v i q t  Of 

50/L of the N - 1 3  was mixed with 12.5/L of 

camera. '1- 

The only r i s k  expected from t h e  experiment w a s  the exposure t o  ion iz ing  
External ly  worn dosimeters recorded <lo  mrad; a whole body count 

. .. .. NARRATIVE SUMMARY 
MTEOFDISCHARGE . NUMBER OF DAYS H O S P l T W M  

. .  -NA- -NA- . I .  . 

estimated as 195 mrad, and l a r g e  airways were expected t o  rece ive  a lower exposure. 
The pulmonary dose due t o  pos i t ron  energy and s l i g h t  gamma deposi t ion was 
220 mrad from t h e  following ca lcu la t ion :  

Spec i f i c  a c t i v i t y  = (1.75 mCi/L N-l3)x(50C N-l3/83L gas) 
x exp[(-l5)(.693)/(10)1 

' = 0.37 mCi /L  
. r . l  . 1. . :  .* - - .  _ I _  ~ 

. *  L 

Assuming a lung mass of  lOOOg and a measured supine mid-tidal volume *.- . 
of 2.3/L, 

I n i t i a l  dose rate * (0.37 mCi/L)x(Z. 3L/lung)x(.574 MeV/d)x(3. 7xI3l7 d/s-mCi) , 

. . ~(1.6xlO-~erg/MeV) / (100 erg/g-rad) (1000g/lung) 
(p) = 2 .9~ lO '~ rad / s  _ .  

,. 

Tota l  exposure - D(0)  x( 10min/. 693)x(l-exp [ (-30) (. 693) /10 I )  - 220 mrad 
x 60 sec/min x 1000 mrad/rad 

@&/%a LCDR, MSC, USN dY$Y CAPT., USN 
(Use adddional sheets of this fm (Standard Form 502) if more space is required) 
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CLINICAL RECORD 
DATE OF ADMISSION 

-NA- I -NA- I -NA- 
(Sign M d  date ar end of narafive) 

NARRATIVE SUMMARY 
DATE OF DISCHARGE I NUMBER OF DAYS HOSPITALIZE0 

On 5 May 1982, a f t e r  s igning informed consent, t h i s  ind iv idua l  was a test 
subject i n  a j o i n t  Naval Pledical Research I n s t i t u t e  and Lawrence Livermore Laboratory 

system containing the  radioisotopes N-13 (posi t ron emitter, T)5=10min.) and Ar-41 
(be ta  and gamma emitter, T%llOmin.). The i so topes  were simultaneously produced 
i n  a n  a c c e l e r a t o r  t o  a s p e c i f i c  a c t i v i t y  of  0.88 m C i / L  of N - 1 3  and 0.030 m C i / L  of 
Ar-41. L e s s  than 0.00001 mCi/L of Ar-39 w a s  a l s o  produced b u t  wouldacontribute a 
neg l igb le  dose. During a 20 min. per iod (N-13 decay t o  0.22 m C i / L ) ,  the  act ivated 
gas w a s  analyzed (03<0.3ppm, N02<5ppm) and 50/L of i t  w a s  mixed wi th  12.5/L of 02 
and then 20/L of room a i r  (d i lu t ion  f a c t o r  of 50/82.5=0.61). 

s u b j e c t  w a s  s tud ied  with gamma de tec tors .  

Externa l ly  worn dosimeters recorded *lo mrad; a whole body count showed only normal.  
amounts of K40 a f t e r  the experiment. 
5 mrad t o  non-lung t i s sues  including gonads; 136 mrad t o  t rachea wi th  la rge  airways 
expected t o  be lower; and 160 mrad t o  the  lungs. 
below : 

Dose = SA(mCi/L) Te(min) [V(L)/M(g)] E(MeV/dis) K(35500 mrad-g/mCi-min) 

,experiment. H e  breathed a normoxic mixture of N2, A r ,  and 02 from a rec i rcu la t ion  

The experiment consisted 
.of 120 min. q u i e t  breathing of t he  gas mixture, maintained normoxic, while the 

The only r i s k  expected from t h e  experiment w a s  t he  exposure t o  ionizing radiation. 

Calculated i n t e r n a l  exposures were under 

Exposure ca lcu la t ions  a r e  given 

SA i s  maximum inspi red  s p e c i f i c  a c t i v i t y  as given above, T e  is e f f ec t ive  exposure 
t i m e ,  E is energy per d i s in t eg ra t ion ,  V is organ volume of d i s t r i b u t i o n ,  M is organ 
mass, and K is a rad io logic  constant:  

SIGNATURE OF PHYSlClAN OATE IOENnFCATlON N 3  

K = (3. 7x107 dis/sec-mCi) (60 sec/min) ( 1 . 6 ~ 1 0 ’ ~  erg/MeV)/ (0.1 erg/g-mrad) 

ORGANIZATION 

NMRI, Bethesda, MD 
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CLINICAL RECORD 
DATE OF ADMISSION 

-NA- I -NA- I -NA- - 
(Sign wd data at end of nanetNe) 

NARRATIVE SUMMARY 
DATE OF DISCHARGE INUMBER OF DAYS tIoSPITAIlZED 

of 13.6 g for trachea; and assumed density of 1.0 for gonad and marrow with 
,'tissue/gas partition coefficients of 0.02 in gonad and 0.05 in marrow. 

( 

I 
Tissue SA(mCi/L) E(MeV) V/M(L/g) Tb (min) Te(min) Dose(mrad) 

SIGNATURE OF PHYSICIAN DATE IOENTIFICATION NO. 

Lung N-13 0.134 0.574 2.3/1000 <1 14.4 \ %  91 
.I 

83.9 69 Ar-41 0.0183 0.550 I 
. 1) I1 

OffiANlZATlON 
NMRI, Bethesda, ND 

Trachea . N-13 0.134 0.'500 .03/13.6 14.4 81 (1 

83.9 55 . #I 11 Ar-41 0.0183 0.462 

Gonad N-13 0.134 0.530 17 6.6 0.3 i 0.00002 

70 0.5 tt  I t  Ar-41 0.0183 0.498 

Marrow N-13 0.134 a. 530 0.00005 6.6 10 1.3 

Ar-41 0.0183 0.498 0.00005 78 1.3 (1 

LCDR, MSC, USN I 
Jr. 

I 

I' 2/AD/usrI-- 
l15134y 

NARRATIVE SUMMARY 
Standud Fom 502 
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DATE OF ADMISSION 

-NA- 

S p e c i f i c  a c t i v i t y  = (1.75 m C i / L  N-l3)X(SOL N-l3/83L gas) 
X exp [(-15)(.693)/(10)] 

= 0.37 m C i / L  

NARRATIVE SUMMARY 
OATE OF DISCHARGE NUMBER OF DAYS HOSPITALIZED 

-NA- -NA- 

Assuming a lung m a s s  of lOOOg and a measured supine mid-tidal volume of 2.4L; 
I n i t i a l  dose rate = (0.37 mCi/L)X(2.4L/lung)X(. 574 MeV/d)X(3. 7x107 d/s-mci) 

X(1.6 X erg/MeV) / (100 erg/g-rad) (1000g/lung) 
= 3.0 X r ad / s  - 

SIGNATURE OF PHYSlCtAN DATE IOENTIFICA1K)N NO. 

: Total!)exposure = D(O)X(10 min/.693)X(l-exp [ (-30) (.693)/10]) 

= 230 mrad 
X 60 sec/min X 1000 mrad/rad 

ORGANIZATION 

NMRI, Bethesda, MD 

/ LCDR, MSC, USN 
P@f& E. T. FL 

CAPT., M W S N  

NARRATIVE SUMMARY 
Standud F m  502 

502-1 12 
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~~ 

than 20 l - r o = a s t h e  start of the Inhalation period. The experimgnt 
consisted of 30 min quiet breathinn of the N-13 Pas dxture. and a 60 adn 
room a ir  breathing f o l l m p ;  a l l  while being studied poshtron camera. 

I 
I 

ed 

Total Exposure = D(0) x (lOmW.693) x (1 - ern(( -30)(.693)/10) - 
x 60 sec/min x 1000 mrad/rad 
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# 

_.’.... . , . a: , .. 

sub jec t  i n  a loint Naval Medical Research I n s t i t u t e  and Lawrence Livennore 
Laboratory experiment. H e  breathed from a r e c i r c u l a t i o n  system containing 
t h e  radioisotopa N-13 (pos i t rou  e d t e r ,  T , ? *  = 10 min, e f f e c t i v e  energy 
depos i t ion- in  lung tissue = 0.531 MeV), in’h’normoxic mixture of N and 02. 

and allowed t o  decay f o r  18.5 min while the a c t i v a t e d  gas was analyzed 
The i so tope  was acce le ra to r  produced t o  a s p e c i f i c  a c t i v i t y  of 1.73 mCi/l, 

,- v .  ... . c 
t CHRONOLOGICAL RECORD OF MEDICA& CARL - ‘ - - -  . 

- .. HEALTH RECORD. 
OATC 1 SY-, WGNOSS, TREATMENT, TREATING O R G A N l U n O N  (Sam racb m e )  

SPECIAL 600 

NMRI, Bethesda,. Maryland 20814 

On 12 SEP 80, a f t e r  s igning informed consent, t h i s  ind iv idua l  was a test 

DO NOT REMOVE FROM RECORD 

6 AUG 81 

t (0,  <0.3 ppm, NO, (5  ppm). 
I th’en 20 1 room a h  a t  the start of the inha la t ion  period. 

50 1 of the N-13 was mixed w i t h  13.3 1 of 0, aud 
Th e exuerlment 

consis ted of 30 min q u i e t  breathing of the N-13 gas  mixture, and .i 60 min 
room air breathing followup; a l l  while being s tudied  p b d t r o n  camera. 

I 

I The only risk expected from the  experiment was the  exposure t o  ioulzing 
radiat ion.  
showed only uormal amounts of K-40 after the  experiment i n  addi t ion  t o  a 

Externa l ly  worn dosimeters recorded 0 dose; a whole body count 

small r e s idua l  N-13 s ignal .  Calculated exposures t o  non-lung t i s sues ,  
‘ i nc lud ing  gonads, from lung gamma emission and from l o c a l  d1ssolved.N-13 

I pos i t ron  annh i l a t lon  were under 10 mrad. 
I 145 mrad, and larne always were expected t o  receive a lower exposure. 

Tracheal exposure was estimated as 
Th e 

pulmonary dose due t o  pos i t ron  energy and s l i g h t  gamma deposi t ion was 270 m r  
from the  fo l l av ing  ca lcu la t ion :  
Spec i f i c  ac t iv i ty- -  (1.75 m C i / l  N-13)$0 1 N-13 / 83.3 1 gas) 

x exp ((-18.5)(.693)/(10)) - 0.29 m C i / l  
I 

Assuming a lung mass of lOOOg and mid-tidal volume of 4.0 1; 
I n i t i a l  dose rate = (0.29 mCi/l)bc(4.0 l/lung)x(.S3lMeV/d)~4 - 7 ~ 1 0  d/ s-mCi) 

7 

I 
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Specific act iv i ty  = (1.75 nCi/l N-13) x (30 1 N-13 / 58 1 gas) 
\ \  
I #  

r 0.23 di/l 

- 
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