
Internal Dose Computer Programs



Learning Objectives

• Identify several computer codes used in internal 
dosimetry

• Demonstration of the IMBA code



Use of Computer Programs in Internal 
Dosimetry

Most bioassay codes are expensive ($10--20k)

You may need one only if lots of situations annually 
with multiple data points

- single data points: I = V/m(t)- single data points: I = V/m(t)

- multiple data points: average I 

or  Σ V / Σ m(t) on a spreadsheet
Codes may not work the way you want (“ vision” of 

the author)

Source code may be proprietary



Use of Codes 

• Codes will give useful information
- Intakes from bioassay data
- m(t) tables
- Dose

Intakes or dose with modified parameters- Intakes or dose with modified parameters
- Fitted curves

• If you use - document, document, document
- input data
- input data files
- output data
- program, version, platform
-any confirmatory data- hand calculations, etc.



ICRP30-Based Codes

• CINDY
– “Computerized Internal Dosimetry”

• REMedy

• INDOSE• INDOSE

• GENMOD

• DOSEXPERT



Other Codes

• LUDEP
– ICRP66 lung model basis

• MIRDOSE
li i d li i i l– limited application to occupational exposures

• IMBA
– Based on LUDEP, includes all newer models



CINDY
Computerized Internal Dosimetry Software Package

• Developed by PNL for DOE
• Four Modes:

Intake assessment based on bioassay
Dose assessment specified time periodsDose assessment-specified time periods
Dose assessment-calendar year doses
Bioassay projection
Based on ICRP 30 metabolic models

Can modify models to fit individual





REMedy

• Developed by SAIC

• Dose on basis of bioassay results or air 
concentration data

• REMedy-A: dose from air concentration data

• REMedy-B: dose from bioassay data

• REMedy-C: “Complete” combines A & B

• REMedy-D: dose for  alternate metabolic models

• Also based on ICRP 30 models







INDOS

• Distributed by Skrable Enterprises, Inc.

• Intake estimation

• Bioassay modeling

• Individual-specific biokinetics

• Includes MICROFIT program to do least-
squares fitting to test various models



LUDEP

• LUng DEPosition using the ICRP66 lung model

• Distributed by NRPB in the UK

• Intake estimates

• Bioassay prediction

• DCF’s based on new models and tissue 
weighting factors



IMBA

• Integrated Modules for Bioassay Analysis

• Outgrowth of LUDEP; uses ICRP-66 HRTM, 
ICRP-30 GI tract model NCRP wound modelICRP 30 GI tract model, NCRP wound model, 
and ICRP 78 biokinetic models.

• Includes bioassay interpretation modules

• Can generate IRFs and dose coefficients

• Distributed by JABA software, Richland, WA



Issues with Codes
• Codes may have errors, so Benchmark – run a problem 

that you have worked out completely, understand 
thoroughly, and completely endorse.
- If you run a code with several benchmarks and get within 
10% of the “right” answer, then you can say that you 
understand it.

Still never treat the codes as “black boxes”- Still, never treat the codes as black boxes
- read the documentation
- understand the assumptions and methods
- “exercise” the system regularly
- do NOT benchmark one code with another
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