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Potential Errors in Committed Effective Dose Due to
the Assumption of a Single Intake Path in
Interpretation of Bioassay Results
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Abstract - Intakes of radionuclides through both inhalation and ingestion pathways may
occur particularly in an incident involving unsealed radionuclides. If one assume only one
intake path in this case, which is usual in routine monitoring, a significant error in the
evaluated committed effective dose(Ex) may result. In order to demonstrate the potential
errors, variations of the resulting committed effective doses were analyzed for different
fractions of the inhaled activities to the total intake of “‘Am. Simulated bioassay
measurements for the lungs, urine and feces were generated based on the biokinetic model
and data of the radionuclide, 5 ym AMAD and absorption type M for inhalation, for various
inhalation fractions. The potential errors in Es due to the assumption of one intake path
were in the range from -100% to as large as +34,000% when the bioassays were made 3
days after the intakes. Larger errors are expected when only the feces assay is applied
while inhalation intake exists. A strategy which employs two types of bioassay was
proposed to reduce the error caused by a misjudgement of the intake path.
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Table 1. Intake Retention Fraction for **'Am(Type M, AMAD 5 um)[1l.

Lungs Daily urinary excretion Daily faecal excretion
Time after intake
Inhalation Inhalation Ingestion Inhalation Ingestion
1 day 58x102 18107 3.0x10° 1.1x10" 2.8x10™
2 days 56x102 2.3x10™ 46x10°° 15x10°" 39x107
3 days 55%10°7 1.3x10™ 2.2x10°° 8.0x10° 2.0x10™
- Cumulation B 3 5 O 1
from 1 to 3 days 2.16x10 3.68x10 3.43x10 8.7x10
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Table 2. Adificially Generated Bioassay Measurements by Using an Intake Retention Fraction and Any Inhalation
and Ingestion of 'Am(Type M, AMAD 5 um).

Intake (Bqg) Activity in lungs Cumulative activity in Cumulative activity in
at 3 days after urine from 1 to 3 days | faeces from 1 to 3 days
Inhalation | Ingestion intake (Bq) after intake (Bq) after intake (Bq)

0 100 0 368x10™ 87.0
10 90 0.55 249x10° 817
20 80 1.10 461x10” 765
30 70 165 6.74x107 712
40 60 2.20 8.86x10° 65.9
50 50 2.75 1.10x10"" 60.7
60 40 3.30 1.31x10™ 55.4
70 30 385 152x10"! 50.1
80 20 440 1.74x10 448
90 10 49 1.95x10™ 396
100 0 550 216x10™" 343

Table 3. Evaluated Committed Effective Doses(CED) Due to an Assumed Intake Path on the basis of the Bioassay
Measurements of *'Am Given in Table 2.

Evaluated CED by actual intake

Evaluated CED by the bioassay measurements (Sv)

Intake (Bq) True CED | by the Lungs by the Urine by the Faeces
Inhalation | Ingestion (Sv) Inhalation Inhalation Ingestion Inhalation Ingestion
0 100 2.00x10°° 0 460x10° | 200107 | 685107 | 200x10”
10 90 2.83x10™ 2.70x10™ 311x107% | 1.35x10™ | 643x10° | 1.88x10°
20 80 556x10™ 5.40x10™ 577x10* | 251x10™ | 6.02¢107 | 176x107
30 70 8.24x10™* 8.10x10™ 842x107 | 366x10* | 560x107 | 164x107
40 60 1.09x10° 1.08x10° L1Ix10° | 482x107 | 519x107 | 152x10™
50 50 1.36x107 1.35x107 137x10% | 597x107 | 477x107 | 1.39x107
60 40 163x10™ 1.62x107 164x10° | 7.12x107* | 436x10° | 1.27x107
70 30 1.90x107 1.89x10° 190x10° | 828x107* | 394x107 | 1.15x10°
80 20 2.16x107 2.16x10° 217x10° | 943x10™ | 353107 | 1.03x10”
90 10 243x10° 243x10°° 243x10° | 1.06x10° | 311x10® | 9.10x10°
100 0 2.70x107 2.70x107 270x107° | 117x10° | 270x107 | 7.89x10°
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Table 4. Evaluated Errors of the CED Due to an Assumed Intake Path on the basis of the Evaluated CEDs of

24

Am Given in Table 3 according to the Fraction Inhaled (%).

Fraction(%) by the Lungs by the Urine by the Faeces
Inhalation Ingestion Inhalation Inhalation Ingestion Inhalation Ingestion
0 100 -100 130 0 34,142 0
10 90 -6.25 8.12 -53.0 2,134 -935
20 30 -2.88 374 -549 983 -96.8
30 70 -1.70 221 -56.6 580 -98.0
40 60 -1.10 143 -56.9 375 -98.6
50 50 -0.74 0.96 -56.1 251 -99.0
60 40 -0.49 0.64 -56.2 168 -99.2
70 30 -0.32 041 -56.3 108 -994
80 20 -0.18 0.24 -56.4 63.1 -995
90 10 -0.08 0.11 -56.5 28.1 -99.6
100 0 0 -56.5 0 -99.7
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