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Dosimeters are used to monitor external exposure. ~ /

Workers who are exposed to contamination may require dosimeters and
monitoring for internal exposure.
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L RADIATION 153

Table 10, Particulates in respiratory tract of the standard man

Nelention of particulate matier i the lungs depends on many Dactors, sucd

as the size, ahape and density of the particles, the chemical form and whethes

w ot the person B 4 mouth breather; however, when specific data
lncking i1 s asemned the dintribstion & as shown below Anterior nasal passage ._
Readily soluble Onher Posterior nasal passage
Distribution curpounds corpounds 'N _ .
7 A Pharynx{ e e Extrathoracic
— ) Oral part
Fxhaled p-. 25
Depenited ity upper respiratory passages
and subsequently swallowed 50 50 Larynx
Diepronited in the lungs (ower respiraiony 88 Thoracic
Pasage 25 25+
this W taken up Trachea

o the body
[t 34 brs, smaking & total of 824 per oot N
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Ingestion

Respiratory
Tract

Stomach
contents

N

N

Smallintestine

contents

\

Blood

intestine contents

Upper large

W

intestine contents

Lower large

Vi

Faeces

BT

—

TIL

ICRP Publication 30 (1979)
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Ingestion—>| Oralcavity & Teeth |
contents | - !
T T T 2 ‘ General
: : ] <-| Oralmucosa —yl Ciﬁon | :
: | ' Respiratory : :
! ' ' tract !
[ : Oesophagus | | _ ' _ _ I l
! : Fast | Slow L -~ -
|
A e
I Blood
| ey : Stomach Zl Stomach : Liver
: secrelory : > contents wall 1 <-
- ~ IJ{ - SlSmalli I
: . mall intesting—>1Smallintestine
:(lnt_:ludng > contents |& wall Portal
liver) ;
' ; \L vein
| -
I Rightcolon |- Right colon
'L_ 7| contents led gwau
. I
Leftcolon = Leftcolon
conlenis & wall
Rectosigmoid |->1 Sigmoid colon
contents e wall
Faeces
ENEHIEEETIL

ICRP Publication 100 (2006)
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Table 1.1. Summary of reports on dose coeflicients for workers and members of the public from intakes of radionuclides

ICRP Application Contents

Publication

No. (year)

56 (1989) Public” Inhalation Age-dependent biokinetic models with effective dose coeflicients and tissue equivalent dose coeflicients for

and ingestion selected radioisotopes of H, C, Sr, Zr, Nb, Ru. I, Cs, Ce, Pu, Am, and Np. Predates Publication 60 (ICRP,
1991) hence used tissue weighting factors from Publication 26 (ICRP, 1977). Predates Publication 66 (ICRP,
1994b), hence used lung model from Publication 30 (ICRP. 1979). The dose coeflicients given in Publication
56 were superseded by those in Publications 67 and 71.

67 (1993) Public” Ingestion Age-dependent biokinetic models with effective dose coeflicients and tissue equivalent dose coeflicients for
ingestion of selected radioisotopes of S, Co, Ni. Zn, Mo, Tc, Ag, Te. Ba, Pb. Po, and Ra. Updated biokinetic
models are given for Sr, Pu, Am, and Np. Updated dose coeflicients are given for H, C. Sr, Zr, Nb, Ru, 1.
Cs, Ce, Pu, Am. and Np using tissue weighting factors from Publication 60 (ICRP, 1991)

68 (1994) Workers Inhalation Effective dose coeflicients for workers for about 800 radionuclides: selected radioisotopes of the 91 elements

and ingestion covered in Publication 30, Parts 1-4 (ICRP, 1979, 1980, 1981, 1988b). Intakes by both ingestion and inhalation.
The inhalation dose coefficients for workers exposed to “°Ra given in Publication 68 were revised in Annex
B of Publication 72. Human respiratory tract model (HRTM) applied for inhalation intakes [Publication 66
(ICRP, 1994a)].

69 (1995) Public” Ingestion Age-dependent biokinetic models with effective dose coeflicients and tissue equivalent dose coeflicients for
ingestion of selected radioisotopes for Fe, Sb, Se, Th, and U.

71 (1995) Public” Inhalation Effective dose coeflicients and tissue equivalent dose coeflicients for inhalation of the radioisotopes of
elements covered in Publications 56, 67, and 69, plus isotopes of Ca and Cm for which age-dependent
biokinetic models are also given. HRTM applied.

72 (1996) Public” Inhalation Effective dose coeflicients for radioisotopes of the 31 elements

and ingestion covered in Publications 56, 67, 69. and 71. plus radioisotopes of the further 60 elements covered in
Publications 30 and 68. Intakes by both ingestion and inhalation. HRTM applied.
CDI1(1999) Public” and Inhalation A database of elfective and tissue equivalent dose coeflicients for 10 aerosol particle sizes and 10 times after
workers and ingestion intake. All radionuclides covered in Publications 68 and 72. Consistent with the dose coelflicients in Publications
68 and 72. Extensive help files also provided.

88 (2001) Public and  Inhalation Fetal dose coeflicients for intakes before and during pregnancy of the 31 elements covered in Publications 56,

workers and ingestion 67, 69, and 71, including doses to the embryo and fetus and to the child from activity retained at birth.

CD2(2002) Publicand Inhalation A database of effective and tissue equivalent fetal dose coeflicients for 10 aerosol particle sizes and five times

workers and ingestion after birth. All radionuclides covered in Publication 88. Consistent with the dose coefficients in Publication 88.

Extensive help files also provided.

" Age-dependent dose coefficients (3 months, 1. 5, 10, and 15 years, and adult).

ICRP Publ.95h" & #i5 S
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» ICRP Publication 88 (2002):

Doses to Embryo and Fetus from Intakes of Radionuclides
by the Mother.

» ICRP Publication 95 (2004):

Doses to Infants from Ingestion of Radionuclides in
Mothers’ Milk.
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L ICRP Doses from breast milk CD-ROM

File General information ICRP 95 Hslp

| Nuclides -~ Matermal exposure
| List Salected | | |V Public
P33  254d A [Sr-90 ™ Occupational
| |s35  87.4d e e e
K42  124h : i Intake routes
K43  226h | Allroutes
i Ea':g 1@331 W Ingestion |
i b ‘ I Inhalation - particulates
| |FeS5 270y I Inhalation - vapours
Fe-59 445d
| -Aerosol AMAD (um)
||cos8 7084 S
CoB0 527y ™ Al AMADS
INiB9  7.50E+04y ST
N3 960y il 0003
| |Se75  120d I ]||'-
' [Se73  650E+04y =01
. |S5r-83  505d =03
| m i
‘ 30
& v i
| z1%5  64.0d =
lnput | =100
r lntagratlon tocage ans or T'ssues ==
| Allages l 1— All organs
1yeat ’ r’ verenals ~
I 5 years [ T Gladder wall =i
I~ 10 years I Eone Suilace
I~ 20 years I |\ Brai
I — | e
; | I= el - Nesophanus ad]

Gl Tra

-Matemal intake scenarios

Acute intakes

|V EacifE scenanas

[~ 25 vears priotto conception

l" months pricrto.concepliorn

I~ 5 wesks affer
= 10wesks
~ |‘1m-' ks
r- ' als atte i conception
[ ﬁ5 ,\l_&l :
| T
[ | weelk afier il
r- Rawaeks aftar irh
= 1n \\L..r{ aftar birth
™ 15 weeks atter birh
[T 20we r,l.,. after binth

Chronic intakes

concepton
I

Al cone ._',_nn_'vn
aftay copoe !'ﬂh 1y

atter ¢ oneepncn

ll— All chronic scenarios

I~ 5 years before until conception
I~ 1 year before until conception
I from conception to birth

I from birth for 6 months
Options _
Load options Run
Save optlions Exit

Dose coefficients (Sv/Bq)

14

51-90, hal-liteis 291 y

Acute intake (1Bq) at conceplion
Ingestion: {1 = 0.6

Public

Tissue/Organ Dose coefficients (Sv/Bg)
70y

ET Airways 1.4E-11
Lungs 1.4E-11

Skin 1.4E-11
Spleen 1.4E-11

Testes 1.4E-11
Thymus 1.4E-11
Thyroid 1.4E-11
Uterus 1.4E-11
Remainder 1.5E-11
Effective dose  3.1E-10

Pleviousl Next l Table 3 of 14

ICRP CD3: Database of Infant Doses from Breast Milk
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ICRP Publ.67 Table C-8.1

Distribution(%) Biological

half-time (d)

Age f1 Total Total Total Total

BodyA BodyB BodyA BodyB

3mo 1 --- 100 --- 16
1-y 1 --- 100 --- 13
5-y 1 45 55 9.1 30
10-y 1 30 70 5.8 50
15-y 1 13 87 2.2 93

Adult 1* 10* 90* 2* 110*

EOER
ctomach CsDIANENTEET IL
(=) (ICRP Publ.67)
Transfer Compartment
Small / GRBEIAIN—FAVR)
Intestine f1
(/Nfa) 10% 90%
20%| Total Body A
Upper Large (£ BA)
Intestine
(K& LER) ' Total Body B
20% (£58)
\ 80% l
Lower Large ;IZSZZ 80%
Intestine Content
(K TER) (EERR)
& K

(R DNFGA—2EIXBRANIZHTHED)

* |CRP Publ.30M MBI, BHEIZLTIEEY THEH, &I
W HIEERMEAETBICIXRETHGEKR) EHD,

BEFTFEETIL EORY KL
DEIHLITETORE, £25I1Th->TH—IC
NI HERE, LEEHIIRILF—(SEE) T2 5
HRBEELTEHE

| Q@B /AR A NS D BB FEL,
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1Cs AR RS B RS (B0 ER)

BICsDROIERICH 1T AR EZR I (SVBqL: 70k IZEET AETICZITHRE)

Age at Intake 3 months 1 year 5 years 10 years 15 years Adult

Adrenals 1.9E-08 1.1E-08 9.0E-09 1.0E-08 1.4E-08 1.4E-08
Bladder Wall 2.0E-08 1.2E-08 1.1E-08 1.1E-08 1.4E-08 1.4E-08
Bone Surface 1.9E-08 1.1E-08 8.7E-09 9.7E-09 1.3E-08 1.4E-08
Brain 1.8E-08 1.0E-08 8.2E-09 8.8E-09 1.2E-08 1.2E-08
Breast 1.6E-08 9.1E-09 7.3E-09 8.0E-09 1.1E-08 1.1E-08
Oesophagus 1.8E-08 1.0E-08 8.5E-09 9.4E-09 1.3E-08 1.3E-08
St Wall 2.2E-08 1.2E-08 9.5E-09 9.6E-09 1.3E-08 1.3E-08
SI Wall 2.0E-08 1.1E-08 9.3E-09 1.0E-08 14E-08 14E-08
ULI Wall 2.9E-08 1.8E-08 1.2E-08 1.2E-08 1.4E-08 1.4E-08
LLI Wall 49E-08 3.1E-08 1.9E-08 1.6E-08 1.6E-08 1.7E-08
Colon 3.8E-08 2.3E-08 1.5E-08 1.3E-08 1.5E-08 1.5E-08
Kidneys 1.9E-08 1.1E-08 8.8E-09 9.7E-09 1.3E-08 1.3E-08
Liver 1.9E-08 1.1E-08 8.8E-09 9.7E-09 1.3E-08 1.3E-08
Muscle 1.8E-08 1.0E-08 8.2E-09 9.0E-09 1.2E-08 1.2E-08
Ovaries 2.0E-08 1.1E-08 9.4E-09 1.0E-08 1.4E-08 1.4E-08
Pancreas 1.9E-08 1.1E-08 9.2E-09 1.0E-08 14E-08 14E-08
Red Marrow 1.7E-08 9.9E-09 8.3E-09 9.3E-09 1.3E-08 1.3E-08
ET Airways 1.9E-08 1.1E-08 9.0E-09 9.7E-09 1.3E-08 1.3E-08
Lungs 1.8E-08 1.0E-08 8.3E-09 9.2E-09 1.3E-08 1.3E-08
Skin 1.6E-08 9.0E-09 7.2E-09 7.8E-09 1.0E-08 1.1E-08
Spleen 1.9E-08 1.1E-08 8.8E-09 9.7E-09 1.3E-08 1.3E-08
Testes 1.8E-08 1.0E-08 8.2E-09 8.9E-09 1.2E-08 1.2E-08
Thymus 1.8E-08 1.0E-08 8.5E-09 9.4E-09 1.3E-08 1.3E-08
Thyroid 1.9E-08 1.1E-08 9.0E-09 9.7E-09 1.3E-08 1.3E-08
Uterus 1.9E-08 1.1E-08 9.3E-09 1.0E-08 14E-08 14E-08
Remainder 1.8E-08 1.0E-08 8.2E-09 9.1E-09 1.2E-08 1.2E-08
Effective dose 2.1E-08 1.2E-08 9.6E-09 1.0E-08 1.3E-08 1.3E-08

HKIRERBOEHRE D
3INAR E%MB12HAFET,
IR 1IEMNS2EET,
5EIR2BMDTmRET,

10 R 7T DI2EET,
15 IR 12 A 517 ET,
mA:17EmLUE

Data taken from ICRP Database of dose coefficients: Workers and Members of the Public (CD-ROM).
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Effective dose perunitintake (Sv/Bq)

Effective dose perunitintake (Sv/Bq)

— R ARITHT HCsDEMIRE R I (FEOEER)

2.5E-08
2.0E-08 -
1.5E-08 -
1.0E-08 -
- I I
0.0E+00 :...............J................'................................................'.............._ Subject
3 months 1lyear 5years 10years 15 years Adult : group
2.5E-08
2.0E-08 /
: =3 months :
1.5E-08 : :
/ P ——1lyear
1.0E-08 A{ E—Syears
: = 10years : Subject
5.0E-09 - : 15years : group
P ——Adult
0.0E+00 T T T T T T T T T 1

1d 7d 30d ly S5y 10y 20y 30y 45y End
I

Time afterintake

70m%I1ZEEY HFE TOHIMFE
(51 B A IX504E R/, 3m A IR 3695941 AR
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) LEREEETILORM(T)

> MP~ADEYAHA EFRUVEMERERD T—2H 5, Al 5MECDEIGE
MOMBHRANDRINIFIZEETHY, [RIFXFZRICRINENDS, —FH, BY
BDCIZTDNTIE, RIANT LERETHEWNWCEFTTI T —2EH 5,
LA, [FEMN+ 9 TIEGEL =6, ETILO BB ERINES (f1) &,
ETOEEZXL1(100%) &9 5,

> DHERR: OO LDOARRAEREIA) D LEFELLTEY, mMAIZERY
AFENT-R, EBIZHHT D, HAIIMDEBLLIZLEREL I LREMN
SLEAMENH I EDD, TDOEIT/NIL, LI=HHT, H=iFEDH
HIZBEWTIEEIOLIEEEY—0HERET 5.
> BEBRIIKLIEEBICONT, VO LDEKREERBBELTROELL
XDHD
R(t) = 0.1e0-693/T14+0,90-693/T2 (T1=2 days, T2=110 days)

> BWNYTSURAMS IEMANSHEERRIZERICHEMINSEERTH
Y, BT SUOARAIEEFHROCMDIPLIZER SN =LV LN E
[CIRAIZHHEINSERELTENS,

> BWNVITSURARSDEBEAIZS0BNS150B DEFETHY, EHEE
L TH#t12a100H TH 5,
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O LERNEIRBETILOIRAL(2)

> T BEWIITISUARDTDEIEGNBEICEERTLLGNHELH D,
LA=>T, ICRPO R T LR B/INTA—EIE, KHEDFIIREZEE
FHRIC, RFRGEXR) D EREENH D,

> Ft: FRERZRO FRIIHRAELESTEN D CsOHEM R AT

5. RNZHREBEOEERZEZILX, REDZEILLLERADOAH) D L=IZREE,
ICRPIZEx b A FERI7 S Leggett (1986) DET ILEHEF,

> BLIR - BMEBROERNS, EHEMLDEIVLDIEKXRIE, BYMFRDAH
VO LREICHEERTATENRESNTIND, BV LOERNS
Wt LOEMMAIEM, 2LIROBEHEIE, 1 DDV TIU R/
DTEHEIND W)V LDEXRMNEVDIE, BHREDHEENRATH

5=,
(ICRP Publ.56 DA XZE:R)



AORERNEIEBETIL

Uptake

-

Transfer Compartment ICRP Publ.56 Table 7.1
GEBIIS—FAVR)

ERIR R {5t Ifn % SN S D)

A f1
fAa ge RN (%) (%) Ta(d) Th(d) Te(d)
(1-f) Aa
. Aa=0.693/Ta(d?
Thyroid a=0.693/Ta(d") 3 mo 1 30 20 0.25 11.2 1.12
(BRRES) Ab=0.693/Tb (d})
Ac=0.693/Tc(d?)
(1-e)Ac " 1-y 1 30 20 0.25 15 1.5
Urinary Upper 5-y 1 30 20 0.25 23 2.3
Bladder || Restof Body Large
Content (FRY DEES) Intestine
(BB RED) ehe | xmeam 10-y 1 30 20 0.25 58 5.8
- 15-y 1 30 20 0.25 67 6.7

Urine Feces Large
(BR) (&) e Adult 1* 30* 20 0.25* 80* 12%

* |CRP Publ.30/M 5D 5| A,

| DIARNEIEEET L
(ICRP Publ.56)




130D 4 B R BRI (42 DB HR)

BHOFEOERICE TSR EFRE(SvBqL: 70/ CEHET HF TICRITHIRE)

Age at Intake 3 months 1 year 5 years 10 years 15 years Adult

Adrenals 48E-10 3.4E-10 1.8E-10 1.1E-10 6.2E-11 51E-11
Bladder Wall 1.9E-09 1.5E-09 1.4E-09 1.2E-09 1.0E-09 7.6E-10
Bone Surface 6.1E-10 44E-10 2.8E-10 1.9E-10 14E-10 1.3E-10
Brain 5.3E-10 3.8E-10 25E-10 2.0E-10 1.5E-10 14E-10
Breast 5.7E-10 42E-10 2.3E-10 1.5E-10 T4E-11 6.0E-11
Oesophagus 2.3E-09 1.7E-09 85E-10 46E-10 22E-10 1.5E-10
St Wall 3.5E-09 2.0E-09 9.8E-10 56E-10 3.8E-10 3.0E-10
SI Wall 54E-10 3.6E-10 1.8E-10 1.1E-10 6.5E-11 54E-11
ULI Wall 1.7E-09 1.0E-09 45E-10 2.0E-10 1.1E-10 8.8E-11
LLI Wall 3.8E-09 2.2E-09 9.1E-10 3.8E-10 21E-10 1.6E-10
Colon 2.6E-09 1.5E-09 6.5E-10 2.8E-10 1.5E-10 1.2E-10
Kidneys 43E-10 29E-10 1.6E-10 8.9E-11 55E-11 46E-11
Liver 48E-10 3.3E-10 1.7E-10 1.0E-10 6.0E-11 49E-11
Muscle 8.7E-10 6.6E-10 3.8E-10 25E-10 1.6E-10 1.3E-10
Ovaries 49E-10 3.3E-10 1.8E-10 1.0E-10 6.3E-11 5.2E-11
Pancreas 53E-10 3.7E-10 2.0E-10 1.2E-10 7.2E-11 6.1E-11
Red Marrow 5.2E-10 3.7E-10 2.2E-10 1.6E-10 1.2E-10 1.0E-10
ET Airways 56E-10 40E-10 26E-10 2.0E-10 1.6E-10 15E-10
Lungs 7.2E-10 5.4E-10 3.3E-10 21E-10 1.3E-10 1.0E-10
Skin 48E-10 3.4E-10 1.8E-10 1.2E-10 8.2E-11 6.9E-11
Spleen 48E-10 3.3E-10 1.8E-10 1.1E-10 6.6E-11 5.4E-11
Testes 3.8E-10 25E-10 14E-10 8.1E-11 48E-11 40E-11
Thymus 2.3E-09 1.7E-09 85E-10 46E-10 22E-10 1.5E-10
Thyroid 3.7E-06 3.6E-06 2.1E-06 1.0E-06 6.8E-07 4.3E-07
Uterus 47E-10 3.2E-10 2.0E-10 1.1E-10 6.9E-11 59E-11
Remainder 79E-10 6.0E-10 3.6E-10 2.4E-10 1.5E-10 1.2E-10
Effective dose 1.8E-07 1.8E-07 1.0E-07 5.2E-08 3.4E-08 2.2E-08

Data taken from ICRP Database of dose coefficients: Workers and Members of the Public (CD-ROM).
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Table A-3 Age-specific transfer rates (d'll for strontium model
Age

3 mo ly 5y 10 y 15 y Adult
plasma to urinary bladder contents 0.577 1.27 1.38 1.02 0.600 1.73
plasma to ULI contents 0.175 0.385 0.42 0.308 0.182 0.525
plasma to trabecular bone surface 2.25 1.35 1.33 2,12 3.10 2.08
plasma to cortical bone surface 9.00 5.40 4.67 6.28 8.00 1.67
plasma to STO 2.50 5.50 6.00 4.40 2.60 7.50
plasma to 5T1 0.50 1.10 1.20 0.880 0.52 1.50
plasma to ST2 0.0010 0.0022 0.0024 0.0018 0.0010 0.0030
bone surface to plaspa 0.601 0.601 0.601 0.601 0.601 0.578
bone surface to exch® bone volume 0.0924 0.0924 0.0924 0.0924 0.0924 0.116
exch bone volume to bone susface 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043
exch bone volume to nonexch® volume 0.0043 0.0043 0.0043 0.0043 0.0043 0.0043
nonexch trabecular volume to plasma 0.00822 0.00288 0,00181 0.00132 0.000959 0.000493
nonexch cortical volume to plasma 0.00822 0.00288 0.00153 0.000304 0.000521 0.0000821
STO to plasma 0.833 1.83 2.00 1.47 0.867 2.50
5T1 to plasma 0.116 0.116 0.116 0.116 0.116 0.116
5T2 to plasma 0.00038 0.00038 0.00038 0.00038 0.00038 0.00038
fl 0.6 0.4 0.4 0.4 0.4 0.3

daxch = exchangeable, nonexch = nonexchangeable
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Age at Intake 3 months 1 year 5 years 10 years 15 years Adult

Adrenals 1.2E-08 5.5E-09 2.9E-09 1.8E-09 1.1E-09 6.6E-10
Bladder Wall 1.6E-08 7.6E-09 5.0E-09 3.6E-09 2.7E-09 1.5E-09
Bone Surface 2.3E-06 7.3E-07 6.3E-07 1.0E-06 1.8E-06 4.1E-07
Brain 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Breast 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Oesophagus 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
St Wall 1.5E-08 7.1E-09 3.6E-09 2.2E-09 14E-09 9.0E-10
SI Wall 1.5E-08 8.4E-09 44E-09 2.6E-09 1.6E-09 1.1E-09
ULI Wall 6.0E-08 4.3E-08 2.2E-08 1.3E-08 7.2E-09 5.8E-09
LLI Wall 1.9E-07 1.5E-07 7.6E-08 44E-08 2.5E-08 2.2E-08
Colon 1.2E-07 8.9E-08 45E-08 2.6E-08 1.5E-08 1.3E-08
Kidneys 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Liver 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Muscle 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Ovaries 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Pancreas 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Red Marrow 1.5E-06 42E-07 2.7E-07 3.7E-07 49E-07 1.8E-07
ET Airways 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Lungs 1.2E-08 5.5E-09 2.9E-09 1.8E-09 1.1E-09 6.6E-10
Skin 1.2E-08 5.5E-09 2.9E-09 1.8E-09 1.1E-09 6.6E-10
Spleen 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Testes 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Thymus 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Thyroid 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Uterus 1.2E-08 5.5E-09 29E-09 1.8E-09 1.1E-09 6.6E-10
Remainder 1.2E-08 5.5E-09 2.9E-09 1.8E-09 1.1E-09 6.7E-10
Effective dose 2.3E-07 7.3E-08 4.7E-08 6.0E-08 8.0E-08 2.8E-08

Data taken from ICRP Database of dose coefficients: Workers and Members of the Public (CD-ROM).
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Table 3.2. Concentration ratios for elements in the fetus and mother (CyzCyy) following intakes by the
mother before or during pregnancy and for the placenta relative to maternal tissues (Cp;:Cyy)

Element Cg:Cy Cp:Cy
Intakes prior to pregnancy Intakes during pregnancy
H in HTO 1.6° 1.6% |
H in OBT 1.6° 1.6 1
H in CH 1.6 1.6° |
C in CO and CO, | |
Cin CH4 1.5 1.5 1.5
Organic carbon 1.5 1.5 1.5
Sulphur 1 2 2
Calcium s |
Iron 1 |
Cobalt 0.2 1 2
Nickel 2 2 I
Zinc 2 2 |
Selenium 2 2 2
Strontium s s I
Zirconium 0.2 0.2 |
Niobium 0.2 :2 1.5
Molybdeum 1 1 1
Technetium | 1 |
Ruthenium 0.01 0.2 0.1;2b
Silver | 1 2
Antimony I 1 2
Tellurium I 1 |
lodine s s 1
Caesium J* s I
Barium s s 1
Cerium 0.01 0.05 0.1:1¢
Lead I I 0.1;1°
Polonium 0.1 0.1 5
Radium s s )
Thorium 0.03 0.1:0.3;1# 0.1;2b
Uranium 0.1 1 0.1:1°
Neptunium 0.03 0.1:0.3;1* 0.1:1°
Plutonium 0.03 0.1:0.3;1* 0.1:5°
Americium 0.01 0.1 0.1;2b
Curium 0.01 0.1 0.1:2°

* 0.1:0.3;1 intakes in Ist, 2nd and 3rd trimester (see Fig. 3.1).

 Intakes before; during pregnancy

¢ Assumed that 1% of CH, that is metabolised is converted to HTO (see 4.1)

4 Assumed that 1% of CHj that is metabolised ends up as CO- or organic forms (see 4.2)

5 Specific model, based mainly on human data. Models of alkaline earths are given in Annex A and for
iodine in Annex B.

ICRP Publ.88/H 5 Bis &



Table A 1. Kimctics of transfer of alkaline carth clemacnits 10 and within the fetus*

Day of pregnancy Trassfer rate 4°*
Maternal hlood = Fetal blood - Fetal Biood -= Fetal hlood -
Fetai SOft feral blood® maternal blood bone surface soft insues®
tlssue 0 0 0 o 0
% 002433 1766 0 33
a3 008732 3376 142 s
0 LR ] s e 166 0s
"- 033 325 163 as
- 04391 009 14 os
s 0.6232 ba, A 1 0s
s 08033 2618 i53 as
s 0.9981 b LY 147 as
Maternal ) Fetal blood 1n2 1230 R T 145 os
b|00d (__ ne L3517 2334 137 0s
i26 i.X3S 237 137 as
133 2168 i) 135 os
140 2506 2171 13 05
7 2154 294 122 0s
154 3 2007 14 05
{3 sy 1943 119 os
165 1573 1578 116 as
175 424 123 13 0s
Fetal bone s 1639 7% 1 0.5
19 5074 1747 n 05
surface It $487 1726 1" 0s
x5 6098 1715 s 0s
210 6,706 m2 & 0s
27 7 177 1y as
24 516 1729 124 0s
231 9.02¢6 1747 1> 0s
238 G 177 13 as
245 1.9 1.7 145 0s
Fetal s 123 1527 17 05
2% 1368 is61 170 as
exchangeable o o Ny s M
bone VOIUme * Transfer rates shown are those for Ca
¥ Maltiphed by placental disscrimnation factors of 0.6 for Sr, 8.3 for Ba and Ra
€ Values wsed from 63 days are 0.5 for Ca and Se, 233 for Ba and Rz (24 i the 3 month-old mifant)
Table A.3. Intakes of Sr either prior 1o conception or during preégnancy
Fetal Time of intake Retention at term % to maternal blood
non-exchangeable Fetus Mother Cr:Cn®
bone volume ~26 0.1 12 0.2
o 0.2 12 0.3
10 04 9 0.7
Fig. A 1. Biokinetic model for alkaline earth elements in the fetus. 18 1 1 2
25 K 17 4
35 12 23 8
0-38 (chronic) B I5 -

“ Fetus:Mother whole-body concentration ratio ut term.

ICRP Publ.88Hh\ S EL & b At conclpion.
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Acute intakes of Sr-90

Dose coefficients (Sv/Bq) for the offspring of female members of the public from acute intake of Sr-90

(T,,>=29.1 y) for different exposure scenarios

Time HigheSl organ dose hBrain €in utero €postnatal Coftspring
(weeks)* hy (in utero)

Inhalation: Absorption Type F. 1 um AMAD, f; - see section 4.10.2
—130° Red Marrow + 1.2E-09 4.1E-12 1.8E-10 88E-11 2.7E-10
-26 Red Marrow + 3.9E-09 2.1E-11 S.8E-10 2.0E-10 7.8E-10
ct Red Marrow + 1.1E-08 1.1E-10 1.9E-09 4.1E-10 2.3E-09
& Red Marrow + 1.6E-08 79E-10 3.1E-09 4.2E-10 3.5E-09
10 Red Marrow + 9.5E-08 2.1E-09 1.5E-08 7.2E-10 1.6E-08
15 Red Marrow + 1.5E-07 NA 2.3E-08 2.0E-09 2.5E-08
25 Red Marrow + 1.7E-07 NA 2.4E-08 74E-09 3.1E-08
35 Red Marrow + 8.5E-08 NA 1.1E-08 24E-08 3.5E-08

Inhalation: Absorption Type M. 1 um AMAD, f; - see section 4.10.2
—1307 Red Marrow + 6.3E-10 2.5E-12 9.3E-11 43E-11 1.4E-10
-26 Red Marrow + 6.9E-09 4.5E-11 1L.OE-09 3.2E-10 1.3E-09
ct Red Marrow + 1.9E-08 1.6E-10 29E-09 8.1E-10 3.7E-09
5 Red Marrow + 2.5E-08 3.2E-10 3.8E-09 9.9E-10 4.8E-09
10 Red Marrow + 4.4E-08 4.8E-10 6.7E-09 1.3E-09 8.0E-09
15 Red Marrow + 5.6E-08 NA 8.3E-09 1.8E-09 1.0E-08
25 Red Marrow + SA4E-08 NA 7.5E-09 3.6E-09 1.1E-08
35 Red Marrow + 2.0E-08 NA 2.7E-09 6.5E-09 9.2E-09

Inhalation: Absorption Type S. 1 um AMAD, f; - sce section 4.10.2
—1307 Red Marrow + 3.6E-10 1.6E-12 S3E-11 23E-11 7.6E-11
-26 Red Marrow + T.1E-10 3.3E-12 1L.OE-10 44E-11 1.4E-10
ct Red Marrow + 1.0E-09 6.7E-12 1.5E-10 5.5E-11 2.1E-10
5 Red Marrow + 1.2E-09 1.5E-11 1.9E-10 6.0E-11 2.5E-10
10 Red Marrow + 2.3E-09 2.6E-11 34E-10 7.0E-11 4.1E-10
15 Red Marrow + 3.1E-09 NA 4.5E-10 9.6E-11 5.5E-10
25 Red Marrow + 34E-09 NA 4.7E-10 2.0E-10 6.7E-10
35 Red Marrow + 1.3E-09 NA 1.8E-10 4.2E-10 6.0E-10

1 Ingestion: fj - see section 4.10.2

: 1307 Red Marrow + 1.3E-09 4.5E-12 1.9E-10 9.6E-11
] 26 Red Marrow + 4.3E-09 2.3E-11 6.4E-10 22E-10
1ct Red Marrow + 1.2E-08 1.3E-10 2.1E-09 4.5E-10
15 Red Marrow + 2.0E-08 9.9E-10 3.8E-09 5.2E-10
: 10 Red Marrow + 1.3E-07 2.9E-09 2.0E-08 98E-10
1 15 Red Marrow + 24E-07 NA 3.6E-08 3.1E-09
125 Red Marrow + 34E-07 NA 4.8E-08 1.5E-08
135 Red Marrow + 1.7E-07 NA 23E-08 4.7E-08

2.9E-10
8.6E-10
2.5E-09
4.3E-09
2.1E-08
3.9E-08
6.3E-08
T.0E-08

* Intake at the indicated time (weeks); negative times are prior to pregnancy.
¥ —130 weeks = acute intake 2.5 years before conception.
¢ ¢=acute intake at time of conception.

Notes:

Dose coefficients less than 1E-15 Sv/Bg are shown as * <1E-15".

+ At least one other tissue receives the same dose as that listed. see § 135.
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R = PR 2 0D & A 5 B

ICRP Publ.71 par 81

v

In ICRP Publ. 30 and Publ. 68 it was pointed out that if the behaviour of any specific
material is expected to differ significantly from that of the biokinetic model employed,
the model parameters should be modified to take account of the data available. (F
B&) The advice to use material- and subject-specific parameter values for absorption
rates from both the respiratory tract model and the Gl tract is reinforced here, since
the default values chosen were selected to be representative, rather than

conservative. (LLF, HHEK)

ICRP Publ.78 par 92

v

(P B&) Use of a standard biokinetic model may lead to a certain error in
interpretation (on dose assessment from monitoring data), but use of a specific
model is not justified for small intakes and doses. An individual-specific analysis based
on the biokinetic parameter values for that individual can be justified for intakes
giving doses approaching the annual dose limit. One situation where the standard
models cannot be used is when therapeutic action has been taken to enhance
elimination of the radionuclides from the body.
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Figure 4. Best fit of simulations to biological data after
application of ICRP 67 model assuming the presence of

two DTPA compartments. Squares, wound retention;

closed circles, urine samples collected for the first 24 h after

DTPA treatments; open circles, urine samples collected

later on; bolt line, simulation for Pu retention in the

wound; normal line, simulation of daily urinary excretion
of Pu.

P. Fritsch et.al., Radiat. Prot. Dosim.(2007)
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Figure 4. The ICRP 67 Pu systemic model applied to DTPA

decorporation therapy. The additional compartments rep-

resenting the kinetics of DTPA and Pu bound to DTPA are
shown in bold.

B. R. Bailey et.al., Radiat. Prot. Dosim. (2003)



