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 Internal contamination of public by...

— Inhalation in radioactive clouds

— Inhalation of resuspended radioactivity from soil
— Ingestion of food or drinking water

e pathways and over a long period

31 and Cs-137 mainly became
a problem in the Chernobyl and Fukushima accidenta




Bi/@netics and internal dose evaluation
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Inhalation M 1. Activity in the specific organ

=) \ o — by In vivo measurement
- () e Thyroid for 1-131

Ingestion
* Whole body for Cs-137
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2. Total intake

O ﬂ » By the retention function

3. Internal dose
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P@)Iem and purpose

* Problem
— Acute inhalation (general worker’s intake situation)
has been mainly assumed in dose evaluations

= Retention function may change
due to the difference in intake situations

—

e Purpose

— Analyze the retention function of 1-131 and Cs-137
based on assuming some intake conditions

Iscuss about the application of biokinetics
to internal dose evaluation
D



(anetic models
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Model (ICRP Publ. 66)  Model (ICRP Publ. 100)
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(C@ditions of biokinetic analyses

 Intake conditions 1
: : : 3 O Continuous
— Inhalation or ingestion 08
_ : ) O Acute
— Acute or continuous intake € 0.6
1. Acute inhalation S04
. . - (]

2. Continuous inhalation %02
3. Acute ingestion =

4. Continuous ingestion 15 22

Lapsed days

e Basic conditions

— 1-131 — Cs-137
« TypeF f,=1.0 « TypeF f,=1.0
« AMAD =1um « AMAD =1um

» Metabolic parameters for 1 year old child + Metabolic parameters for ad$
§)



Thyroid retention functions (1-131)

—

Thyroid remains rate [%]

_ _ Inhalation Ingestion
< > Acute inhalation Acute Cont. Acute Cont.
%- 25 — — Continuous inhalation 85 17
E 20 Acutt.e ingest.ion | 1 day after 13 (065) 26 (067)
.E 15 = = Continuous mgestlon 10 21
© 5 days 9.2 19
"% ey ¥ e
o :

; 5 10 days 5.7 (1.5) 12 (1.5)
c 0
= 5.0 10
|_ 20 days 2.3 (2.2) 4.6 (2.2)
apsed days 27 5 6
30 days 0.89 (3.1) 1.8 (3.1)
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Whole body retention function (Cs-137)
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Acute inhalation

= = Continuous
inhalation

Acute ingestion

= = Continuous
ingestion

—

Whole body remains rate [%]

Inhalation Ingestion
Acute Cont. Acute Cont.
1 day after 34 (f IA(')) 100 (1198)
5 days 31 (f.?i) 92 (f.%)
10 days A (f_ll) 87 (fi)
20 days 28 (f.ol) 82 (fgl)
30 days 26 (fg) 77 (f%)

),



eNsration of
Inhalation and Ingestion

Percentage of remains rate of nasal pathway and thyroid after inhalation [%]

Acute Continuous
NEREL : NEREL :
pathway Tfpg(;ld R{/Ry pathway Trpg(;'d R:/Ry
(Ry) ! (Ry) !
5 hours after 27 55 0.20 50 2.8 0.055
10 hours 22 9.1 0.41 40 4.9 0.12
15 hours 18 11 0.63 35 6.5 0.19
20 hours 14 12 0.85 31 7.6 0.25
24 hours 11 12 1.1 27 8.5 0.31
Measure the activities of nasal Estimate thyroid activities caused by
pathway and thyroid (My, M-) Inhalation (A,) and ingestion (A\c)

R
Apng = _TMN Aing = My — Ajng

< Vo)

Evaluate internal dose separately



(C@clusion

® In internal dose evaluation,
It Is Important to consider the biokinetics of intake conditions

—

1. Thyroid retention functions of 1-131 vary 0.65 to 3.1 times
on the range from 1 day after to 30 days after,
although whole body retention functions of Cs-137 are
almost same (1.0-1.2 times)

2. Considering the 1-131 deposition to nasal pathway,
thyroid deposition activity can be separated by inhalation
and ingestion and evaluated internal dose separately
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Cf@—(uman Respiratory Tract Model
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Thg)Human Alimentary Tract Model

Ingestion—>| Oralcavity

contents

Oral mucosa

. ' Respiratory :
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Blood St h St h
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@@dnetic Model (lodine)




B@dnetic Model (Cesium)

Transfer Compartment

Total Body A
| 0% Upper
Urinary Large

Bladder | Intestine |
Content (uLry |

Total Body B

Lower Large
Intestine (LLI)




(1-131)

| 1zation of Bilokinetics




