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EQ
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A,

n

@,(T-  3

T

S
dD
d?
D

A(t)

Ao

M

T,i,

Tli2(Bio)

Tli2(eff)

f

MeV

Per decay

g . radipCi  .  h

radihr

rad

pCi

pCi

w

hr.

hr .

hr .
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Organ I5 30 50

Energy (keV)

100 200 500 1000

Bladder 0.885 0.464 0.201 0.117 0.116 0.116 0.107

Stomach 0.860 0.414 0.176 0.101 0.101 0.101 0.093

Kidneys 0.787 0.298 0.112 0.066 0.068 0.073 0.067

Liver 0.898 0.543 0.278 0.165 0.158 0.157 0.144

Lungs 0.665 0.231 0.089 0.049 0.050 0.051 0.045

Pancreas 0.666 0.195 0.068 0.038 0.042 0.044 0.040

Skeleton 0.893 0.681 0.400 0.173 0.123 0.118 0.110

Spleen 0.817 0.331 0.128 0.071 0.073 0.077 0.070

Thyroid 0.592 0.149 0.048 0.028 0.031 0.032 0.029

Total Body 0.933 0.774 0.548 0.370 0.338 0.340 0.321



w%l

213 ilniEi@i(T+S)

100xM
radihripCi

= ‘G i.,  niEiQi(T+  S) rad/‘hripCi

dD
dt “r.  niEiQi(T+  S) rad/hr (1)

i=l

A ( t )  =  A,exp  $y,;zFi  t,
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Bladder Wall
Bone (Total)
Stomach Wall
Kidneys
Liver
LUlIgs
MXrOWS
Ovaries
Spleen
T&S
Thyroid
Total Body

1.6 x 1U’
9.2 x 10’
2.7 x 1U’
2.6 x 10’
1 . 7 x lU’
2.4 x lcv
2.2 x 1U’
7 . 3 x 1w
6.6 x 10
4.7 x 1ue
2 . 1 x 1ue
1 . 9 x 1w

2.7 X 1U’ 2.8 x lcr’ 1.6 X 1U’ 3.6 x lUB
9.0 x 1U’ 1 . 4 x lU6 1px  1u8 1 . 5 x 106
J.3 x 1U’ 3.6 x 1w 1 . 9 x lo-’ 1.8 x lo-”
3.5 x 106 1.9 x lrr’ 3.9 x 1U’ 8.4 x 1U’
2.0 x 1U’ 3.9 x 1U” 4.6 X lo-” 2.5 x 1U’
1 . 7 x 1U’ 0.5 x 10’ 2.5 x 1cP 5 . 2 x 1UJ
1 . 6 Y 108 3.8 x 10~ 1.6 x 1Ua 1.9 x 1u*
5.0 x lcr’ 1 . 1 x 10” 4.5 x IU’ 9.4 x lU8
1 . 8 x 1w 8.6 X 10’ 9.2 x 1U’ 2.3 x 1U”
5 . 1 x 10’ 8.8 x 106 6.2 x 1U’ 7.9 x 1w
0.7 x 1w 4.8 x 1ua 1 . 5 x 1U’ 9.2 x 1U’
1.9 x 1U’ 2.2 x 1U’ 2.2 x 10 2.0 x lU@

9.9 Y 10 5 . 1 x 10’ 1 . 2 x 10 2 . 1 x lug 2.3 X lC-@
4.0 x 1U’ 1 . 1 x 10s 1 . 1 x 1U’ 1.0 x 1U’ 2.5 X lU6
9.5 x 10’ 5.5 x lcr’ 1 .o x 10’ ‘4.5 x 10’ 2.2 x 10’
2.2 x 1U’ 0.2 x 1U’ 9 . 1 x 10’ 3.4 x 1U’ 2.2 x 1U’
9.2 x 1U’ 6.6 x lo-’ 9.8 x 1U’ 9.3 x 1U’ 2.2 x 1U’
1 . 2 x lU@ 9.4 x 1U’ 2.3 x lc+ 9.4 x 1U’ 2.0 x lU@
3 . 1 x 103 6.6 x 1u* 1 . 7 x 1u* 1 . 1 x 1w 1 . 1 x lU8
3.2 X lUa 8.5 x 1U’ 4.0 x 1U’ 4.9 x 1U’ 2.4 x 1CP
9.2 x 1U’ 5.8 x 1U’ 3.3 x 1U’ 1 . 1 x 1U’ 2.2 x 1U’
4.5 x 10’ 6.4 x 1U’ 4.8 X 1U’ 5.0 x 1w 1 . 7 x 1U”
6.8 x 1U’ 7.9 x 1U’ 8.7 X 10’ 2.3 x 1U5 1 . 5 x lU*
2.2 Y lU@ 6.6 x 1U’ 2.2 x 1cP 1.8 x lUe 2.0 x 1w
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( 2 ) aIJ”,k%%I ( 8 ) U&l~~ldl~l~ 7 9lW11519 7 - 4 (pig:

S(liver +--  liver) =  4 . 6  x 1o-5

S(marrow  + liver) = 1.6 x 1O‘6

S(avaries  C liver) = 4.5 x IO“

S(testes  f-  liver) = 6.2 x lo-*

Radiation i n, 6 4* $4 464

G a m m a  1
Gzmversion  electrons only)

Gamma 2
K Conversion Electron
L Conversion Electron
M Conversion Electron

Gamma 3
Gxwersion  electrons only)

K (01)  X-Ray
K (P)  X-Ray
KLL Auger Electron
LMM Auger Electron
MXY Auger Electron

0.986
0.883
0.088
0.011
0.004

0.01
0.064
0.012
0.015
0.106
1.23

0.002 0.004
0.140 0.264
0.119 0.022
0.138 0.003
0.140 0.001

0.122 0.003
0.018 0.003
0.021 -
0.015 -
0.002 -
0.0004 -

1
0.16

1
1
1

1
0.88
0.87

1
1
1

0.004
0.042
0.022
0.003
0.001

0.003
0.0026
-
-
-
-

$ A, 4, = o.o78t

‘A,  calculated using eq. 4.
Sum of all A,&.

( 3 )  66~lu~llwl9  q 01flvuFl0upI  ( 2 )  KlJaunuIlId  \“,

D (liver +- liver) = 1.44 x 1800 x 6 x 4 . 6 x 1O-5

= 0.72 rad

D (marrow G-  liver) = 1.44 x 1800 x 6 x 1.6 x IO-’

= 0 . 0 2 5  r a d

D (ovaries c liver) = 1.44.x  1800 x 6 x 4.5 x lo-’

= 0.007 rad

9 4



Radiation i n, E‘ 4 4 44

Beta 1
Beta 2
Beta 3
B e t a 4
B e t a 5
G a m m a  1

K Conversion Electron
Gamma2

(Conversion Electron)
Gamma3

K Conversion Electron
G a m m a 4
Gamma5

K Conversion Electron
L Conversion Electron

G a m m a 6
Gamma7
Cammatl
K (01)  X-Rays

0 . 0 1 6
0.069
0.005
0 . 9 0 5
0.006
0 . 0 1 7
0 . 0 2 9

0.004 0 . 1 2 9 0.001
0 . 0 4 7 0 . 2 8 4 0 . 0 2 9
0.002 0 . 2 5 0 0.001
0.002 0 . 3 2 6 0.001
0.833 0 . 3 6 4 0 . 6 4 6
0 . 0 1 7 0 . 3 3 0 0.012
0.003 0 . 3 5 9 0 . 0 0 2
0.003 0.503 0.003
0 . 0 6 9 0 . 6 3 7 0.093
0 . 0 1 6 0.723 0 . 0 2 5
0 . 0 3 8 0 . 0 3 0 Q.002

0 . 0 7 0 0 . 0 0 2
0.095 0.014
0.143 0.001
0.192 0 . 3 6 9
0 . 2 8 6 0 . 0 0 4
0 . 0 8 0 0 . 0 0 3
0 . 0 4 6 0 . 0 0 3

1
1
1
1
1

0 . 0 3 5
1

1
0 . 0 3

1
0.03
0.03

1
1

0.03
0 . 0 3
0.03
0 . 1 5

0.002
0.014
0.001
0 . 3 6 9
0 . 0 0 4
-

0.003

0.001
0.001
0.001
-

0 . 0 1 9
0 . 0 1 2
0.002
-

0 . 0 0 3
0.001
-

% A,.$,=O.433*



Procedure

BRAIN SCAN

Amount of
Radiopharmaceutical

(mCi)

Radiation Dose
fRad)

Total Body

Radiat ion Dose
(Rad)

Critical Organ

“AmTc OS
99mTc  Glucoheptonate

BONE  SCAN
99mTc-Sn  (Phosphates)

LIVER SCAN
99mTc  Sulphur  Colloid

LUNG SCAN
99mTc  MAA
13’Xe

THYROID SCAN
131,
1 2 3 ,
99mTc  06

SPLEEN
Xr Damaged RBC’s

KIDNEY
99GT~  Iron ascorbate
WmTc  DMSA
9qmTc  DTPA
1311  iodohippurate

H E A R T
Thallous  (20’Tl)  Chloride
9gmTc  Red Cells

LIVER-GALLBLADDER
99mTc  HIDA  and related

c o m p o u n d s
CISTERNOGRAPHY

“‘In  DPTA

TUMOR OR ABSCESS
%a  citrate

1 0
2 0

1 0

3

3
1 0

0.05
0.1
1

0.25 0.05-O.  1

2 -0.008
6 0.09

2 0 0.12
0.2 -0.006

1.5
2 0

5

0 .5

5

0.1-0.2
0.1-0.2

-0.1

0.03-0.06

2-3 Stomach
3-6 Bladder

l - 2 Bladder

0.6- l  .2 Liver

0.03-0.06 - 1 Lungs
0.001 0.3 L u n g

-0.2 60-90 Thyroid
-0.004 1.5-3 Thyroid
0.01-0.02 0.2-0.5 Thyroid

0.36 2.2 Kidneys
0.4 0.4 Total body

0.05 1.6 (small
intest ines)

0.04

1.3

5-l 2 Qleen

- 1 Kidneys
3.8 Kidneys
2-5 Bladder
-0.2 Kidneys

1.9 Spinal
C o r d

4.5 L o w e r
Large

Intest ine
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