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Many Substances Consumed Many Substances Consumed 

by the Mother Transfer to by the Mother Transfer to 

BreastBreast--MilkMilk

The infants sucked more frequently during the first The infants sucked more frequently during the first 

minute of feedings after their mothers had minute of feedings after their mothers had 

consumed alcohol , but they consumed significantly consumed alcohol , but they consumed significantly 

less milk during the testing sessions in which their less milk during the testing sessions in which their 

mothers drank the alcoholic beverage.mothers drank the alcoholic beverage.

MennellaMennella JA, Beauchamp GK. The transfer of alcohol to JA, Beauchamp GK. The transfer of alcohol to 

human milk. Effects on human milk. Effects on flavorflavor and the infant's and the infant's behaviorbehavior. . 

New England Journal of Medicine 1991; 325 :981New England Journal of Medicine 1991; 325 :981--55
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Typical Doses to InfantTypical Doses to Infant

No Interruption to FeedingNo Interruption to Feeding

R ad iop h ar m ac eut ica l A c tiv it y (MB q)

A dmi n iste re d  to

Mo th er

E ff e ct ive  Do se

to Inf a nt  (mS v )

Tc -99 m M D P gg 1000 0 .04

Tc -99 m SC gg 400 1 .5

Tl -201  C h lori d e gg 200 2 .7

In -111  p ent e tr e o tid e gg 220 86

Ga -67  C it ra te gg 400 123

I- 131 Io d id e gg 200 13660
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The absorbed dose to the infant, D,  is given by

D = A0Fe

where

A0 is the activity administered to the mother

e is the dose to the infant per unit activity ingested

F is the ingested fraction,

F =
Total activity ingested by infant

Activity administered to mother

Absorbed Dose from Ingested MilkAbsorbed Dose from Ingested Milk
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Milk Concentration vs Time
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Milk Concentration vs Time
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Analytic Expression for FAnalytic Expression for F

F = V fpξ ai
i=1

n

∑ e
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F = ingested fraction

V = volume of milk ingested at each feed 

fp = peak ingested fraction per unit volume of milk

τ = time for which breast feeding is suspended  
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Spreadsheet ImplementationSpreadsheet Implementation
�� Allows better sources of Allows better sources of 

raw data to be utilised as raw data to be utilised as 

they become available.they become available.

�� Allows rapid calculation Allows rapid calculation 

of patientof patient--specific doses specific doses 

and interruption periods and interruption periods 

from measured data.from measured data.

�� Allows adjustments to be Allows adjustments to be 

made for different made for different 

feeding schedules, feeding schedules, 

maturity of child and maturity of child and 

activity administered.activity administered.
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Input Section of SpreadsheetInput Section of Spreadsheet
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Output Section of SpreadsheetOutput Section of Spreadsheet
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Derivation of Clearance/Uptake Derivation of Clearance/Uptake 

Parameters from PatientParameters from Patient--Specific DataSpecific Data
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Guidance Parameters Guidance Parameters 

Derived from Spreadsheet Derived from Spreadsheet --11

�� The effective dose in mSv to the infant per The effective dose in mSv to the infant per 

MBqMBq administered to the mother (assuming no administered to the mother (assuming no 

interruption of the feeding schedule).interruption of the feeding schedule).

�� The administered activity level at which advice The administered activity level at which advice 

needs to be given to the mother (dose exceeds 1 needs to be given to the mother (dose exceeds 1 

mSv for uninterrupted feeding).mSv for uninterrupted feeding).

�� The administered activity level at which a The administered activity level at which a 

record needs to be maintained of the advice record needs to be maintained of the advice 

given (dose exceeds 5 mSv for uninterrupted given (dose exceeds 5 mSv for uninterrupted 

feeding).feeding).
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Guidance Parameters Guidance Parameters 

Derived from SpreadsheetDerived from Spreadsheet--22

�� The interruption period (if any) required to limit The interruption period (if any) required to limit 

the dose to 1mSv and 5 mSv for the typical the dose to 1mSv and 5 mSv for the typical 

activity administered.activity administered.

�� The safe milk concentration of activity at which The safe milk concentration of activity at which 

feeding can resume if dose is to be limited to feeding can resume if dose is to be limited to 

11 mSv and 5 mSv.mSv and 5 mSv.

�� A category rating of 1 to 4 (A category rating of 1 to 4 (MountfordMountford--Coakley Coakley 

categorization scheme) relating to the action to be categorization scheme) relating to the action to be 

taken.taken.
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ProblemsProblems
�� Paucity of information on Paucity of information on 

uptake and clearance of uptake and clearance of 

radioactive materials in radioactive materials in 

breast milk.breast milk.

�� Lack of information as to Lack of information as to 

the exact chemical nature the exact chemical nature 

of the breast milk activity.of the breast milk activity.

�� Insufficient information Insufficient information 

on the dosimetry of on the dosimetry of 

INGESTED  INGESTED  

radiopharmaceuticals.radiopharmaceuticals.

�� Radiochemical purity of Radiochemical purity of 

administered substance.administered substance.
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Additional Items to ConsiderAdditional Items to Consider
�� In the early postIn the early post--partum partum 

period (especially in the first period (especially in the first 

5 days or so) there may be a 5 days or so) there may be a 

larger transfer of activity to larger transfer of activity to 

the infant .the infant .

�� For some For some 

radiopharmaceuticals, close radiopharmaceuticals, close 

contact dose from external contact dose from external 

exposure may also have to be exposure may also have to be 

considered.considered.

�� Dose varies considerably Dose varies considerably 

with age of infant, volume with age of infant, volume 

ingested per feed and ingested per feed and 

frequency of feeding frequency of feeding 

�� InterInter--patient variation in patient variation in 

uptake/clearance ratesuptake/clearance rates
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Practical DetailsPractical Details--11

�� Should be a sign Should be a sign 

(preferably multilingual) (preferably multilingual) 

prominently displayed.prominently displayed.

�� All female patients of All female patients of 

childchild--bearing age should bearing age should 

be asked if they are be asked if they are 

breastbreast--feeding.feeding.

�� Appropriate instructions Appropriate instructions 

and advice should be and advice should be 

given to the patient.given to the patient.



F L I N D E R S  M E D I C A L  C E N T R E ,   MEDICAL IMAGING DIVISION

Practical DetailsPractical Details--22

�� Arrangements need to be Arrangements need to be 

made for feeding child made for feeding child 

before and after the before and after the 

study; expressed milk or study; expressed milk or 

formula for missed feedsformula for missed feeds

�� Arrangements may need Arrangements may need 

to be made for weaning to be made for weaning 

child.child.

�� Appropriate records and Appropriate records and 

documentation should be documentation should be 

maintained.maintained.
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Ell and Ell and GambhirGambhir Volume 2Volume 2
Third Edition, Page 1890Third Edition, Page 1890--18921892

�� List compiled by Cormack and List compiled by Cormack and 

Towson, based on the UK model and Towson, based on the UK model and 

using best breast milk uptake using best breast milk uptake 

/clearance  data currently available./clearance  data currently available.

�� Gives dose to infant per Gives dose to infant per MBqMBq

administered to mother along with administered to mother along with 

11 mSv and 5 mSv suspension periods mSv and 5 mSv suspension periods 

for typical activities administered.for typical activities administered.
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ICRP 52ICRP 52
�� Group 1Group 1::Stop nursing for at least 3 weeksStop nursing for at least 3 weeks
All IAll I--131 and I131 and I--125 radiopharmaceuticals except 125 radiopharmaceuticals except 

labelled hippuran, Nalabelled hippuran, Na--22, Ga22, Ga--67, Tl67, Tl--201, Se201, Se--75 75 

methioninemethionine

�� Group IIGroup II: : Stop nursing for at least 12 hoursStop nursing for at least 12 hours
II--131, I131, I--125 and I125 and I--123 hippuran. All Tc123 hippuran. All Tc--99m 99m 

compounds except labelled red blood cells, compounds except labelled red blood cells, 

phosphonatesphosphonates and DTPA.and DTPA.

�� Group IIIGroup III: : Stop nursing for at least 4 hoursStop nursing for at least 4 hours
TcTc--99m red blood cells, 99m red blood cells, phosphonatesphosphonates and DTPAand DTPA

�� Group IVGroup IV: : No necessity to stop nursingNo necessity to stop nursing
CrCr--51 EDTA51 EDTA
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NRC 10 CFR 35.75NRC 10 CFR 35.75

If the effective dose to the infant from continued breast If the effective dose to the infant from continued breast 

feeding is calculated to be:feeding is calculated to be:

�� less than 1 mSvless than 1 mSv: Patient must be informed that : Patient must be informed that 

continuation of breast feeding poses little risk to the continuation of breast feeding poses little risk to the 

child, and that  discontinuation or interruption is child, and that  discontinuation or interruption is 

unnecessary.unnecessary.

�� 1 mSv or more1 mSv or more: Patient must be provided with : Patient must be provided with 

instructions relating to the discontinuation or instructions relating to the discontinuation or 

interruption of breast feeding, and the consequences of interruption of breast feeding, and the consequences of 

failing to follow these instructions.failing to follow these instructions.

�� 5 mSv or more5 mSv or more: Record of instructions given must be : Record of instructions given must be 

maintained for a period of three years.maintained for a period of three years.
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NRC Regulatory Guide 8.39NRC Regulatory Guide 8.39

�� Gives prescriptive information relating to Gives prescriptive information relating to 

compliance with NRC 10 CFR 35.75compliance with NRC 10 CFR 35.75

�� Gives, for various radiopharmaceuticals, Gives, for various radiopharmaceuticals, 

administered activities at which the 1 administered activities at which the 1 

mSv and 5 mSv limits will be exceeded, mSv and 5 mSv limits will be exceeded, 

along with recommended interruption along with recommended interruption 

periods.periods.

�� Available in full from the NRC Web Site Available in full from the NRC Web Site 

at at http://http://www.nrc.gov/nrc.htmlwww.nrc.gov/nrc.html
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MountfordMountford--Coakley SchemeCoakley Scheme

�� Category 1Category 1 Suspension not essential except possibly for Suspension not essential except possibly for 

short period for reassurance of mothershort period for reassurance of mother

�� Category 2Category 2 Suspension for period indicatedSuspension for period indicated

�� Category 3Category 3 Suspension for period indicated, with Suspension for period indicated, with 

measurement of samples to ensure radioactive measurement of samples to ensure radioactive 

concentration in milk is sufficiently low to resume concentration in milk is sufficiently low to resume 

feedingfeeding

�� Category 4Category 4 Cessation of feeding as the period of Cessation of feeding as the period of 

suspension would be very long.  If mother insists on suspension would be very long.  If mother insists on 

maintaining her milk supply, treat as Category  3.maintaining her milk supply, treat as Category  3.

*NOTE**NOTE* During the early stages of lactation when colostrum is During the early stages of lactation when colostrum is 

being secreted,  all patients in Categories 1 and 2 should be being secreted,  all patients in Categories 1 and 2 should be 

upgraded to Category 3.upgraded to Category 3.
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Further InformationFurther Information

Further information, full paper and Further information, full paper and 

spreadsheet available from authorsspreadsheet available from authors

EE--mailmail

John.Cormack@fmc.sa.gov.auJohn.Cormack@fmc.sa.gov.au



category compound NRC Stabin E&G notes

1 Tc-aerosols 0 (40) 0 (40) 0 (40) and Tcgas

Tc-DISIDA 0 (300) 0 (300) 0 (300)

Tc-MAG3 0 (370) 0 (370) 0 (400) NRC: like DTPA

Tc-DMSA - - 0 (400)

Tc-DTPA 0 (740) 0 (740) 0 (800)

Tc-PYP 0 (740) 0 (740) 0 (800)

Tc-MDP 0 (740) 0 (740) 0 (800)

Tc-mIBI 0 (1110) 0 (1119) 0 (800)

2 Tc-S colloid 12 (444) 0 (444) 5 (400)

Tc-O4- 4 (185) 4 (185) 23 (200) thyroid scan

FDG - - 7 (400) close contact only

Tc-MAA 12 (148) 12 (148) 8 (200)

Tc-RBCs 12 (740) 12 (740) 12 (800) in vivo

Tc-O4- 24 (1110) - 40 (800) venogram etc.

3 Tc-WBCs 24 (185) 48 (185) 24 (400) NRC: like Tc-O4

Tc-HMPAO - - 25 (800)

I123 iodide 0 (15) cessation 9 (50) Stabin: I125 impurity

I123-mIBG 24 (370) 48 (370) 11 (400) Stabin: I125 impurity

Tl-chloride 168 (111) 96 (111) 32 (200)

4 Ga-citrate cessation cessation cessation

I131-mIBG cessation cessation cessation

I131-iodide cessation cessation cessation

Breast feeding restrictionsBreast feeding restrictions


