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ABSTRACT

Widely used internal dosimetry tools such
as OLINDA/EXM and MIRDcalc are well-
validated but largely desktop-based
software, which creates barriers to
accessibility, cross-platform use, and
extensibility for both clinical and research
applications. BOSON (Brown's Online Suite
for radiatiON dosimetry) addresses these
limitations as an open, browser-based
platform that implements ICRP Publication
155 specific absorbed fractions (SAFs) for
interactive internal dose calculations,
requiring no software installation and
running entirely within a standard web
browser.

At its core, a Rust/WebAssembly
computational engine executes the
complete SAF dataset over 3,000 source—
target organ combinations spanning all
ICRP reference ages and both sexes—fully
client-side, ensuring fast performance
while keeping patient data local. The
platform further supports user-defined
radionuclides and custom biokinetic
models within the standard MIRD
formalism, enabling flexibility beyond fixed
reference datasets. Clinical and research
modules include organ-level S-value dose
calculations, an I-131 patient-release
calculator, a Y-90 radioembolization
planning tool, and an integrated DICOM
viewer for visualization, together forming a
comprehensive, accessible dosimetry
workflow.
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INTRODUCTION

Accurate internal dosimetry is central to
radiopharmaceutical therapy, radiation safety, and
nuclear medicine research, underpinning decisions
from patient-specific dose planning to regulatory
release criteria. The MIRD schema, and more
recently ICRP Publication 155, provide the reference
specific absorbed fractions (SAFs) that make these
calculations possible across a range of source and
target organs, radionuclides, and patient models.
However, translating this reference data into usable
dose estimates has historically depended on desktop
software, tools such as OLINDA/EXM and MIRDcalc,
which, while thoroughly validated, require local
installation, licensing, and platform-specific
compatibility.

BOSON (Brown's Online Suite for radiatiON
dosimetry) was developed to close this gap by
bringing full ICRP 155-based dosimetry into a
modern web browser, with no installation, licensing
barrier, or operating-system dependency. By running
the complete computational engine client-side via
Rust/WebAssembly, BOSON combines the rigor of
established dosimetry formalisms with the
accessibility and immediacy of a web application.

METHODS AND MATERIALS

BOSON is a single-page application with a Rust
backend compiled to WebAssembly (WASM) for fast,
fully client-side execution. The ICRP 155 specific
absorbed fraction (SAF) datasets for photons,
electrons, alpha particles, and neutrons were parsed,
validated, and converted into compact indexed
binary formats, queryable by particle type, age, sex,
and source and target region.

Organ S-values are precomputed for 1,252
radionuclides across all 12 age-and-sex phantom
combinations by combining ICRP-107 decay spectra,
including continuous beta spectra integrated
numerically, with the ICRP 155 SAFs via PCHIP
interpolation. Clinical modules add an I-131 patient-
release calculator (parameter-driven and measured-
reference modes with multi-compartment retention
modeling) and a Y-90 planner offering body-surface-
area and MIRD single- and dual-compartment
models, alongside an integrated DICOM viewer.

BOSON - Brown's Online Suite for radiatiON dosimetry

Your hub for radiation dosimetry tools and resources.
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Patient Information

Capture context and patient-specific parameters before calculating Y-90 doses.
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Test Patient TEST123 06/15/1975
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RESULTS

The complete ICRP 155 SAF dataset, comprising over
3,000 source-target combinations, was implemented
across all supported reference models and radiation
types, and WebAssembly execution delivers rapid dose
calculations with no server-side dependencies.

Interactive modules allow for Y-90 dosimetry (Figure 1),

visualization of decay spectra, organ-dose calculation
from user-supplied biokinetic inputs(Figure 2), and a
DICOM viewer(Figure 3)
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Treatment Inputs

Primary dosimetric inputs that drive all three calculation pathways.
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Dosimetry Models

Model-specific readouts pulled from the shared patient and treatment inputs.

Administered Activity (Ao) Lung Activity Lung Dose

BBBBBBBBBBBBBBBB
Ap,BSA ung,BS i
1.53 GBq 0.153 GBq 7.6 Gy

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

DDDDDDDD
Ao,DC Alung. DC Dlung,DC
1.53 GBq 0.153 GBq 7.6 Gy

Figure 1. Y-90 dosimetry calculator.
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Radiopharmaceutical Dosimetry

ICRP 107 Decay Data
ICRP 155 SAF Data
ICRP 155 Mass Data

S-Value Viewer

Input Parameters
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S-Values Table
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ALV -2.66e-12 -2.76e-14 D -1.08e-12 0 0 -9.47e-13 -9.52e-13 0 0 -1.55e-14
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Brain 0 -1.65e-15 | 1 -5.39e-13 0 0 0 o -1.94e-14 -6.19e-15 -4.20e-15

Brchiole -2.38e-12 -2.76e-14 | -1.46e-12 0 0 -4.55e-13 -4.55e-13 0 0 -1.55e-14

Brchiole-b -2.38e-12  -2.76e-14 0 - [ 0 -4.55e-13 -4.55e-13 0 [ -1.55e-14
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Values are calculated using PCHIP interpolation of SAF data and integration over decay spectra.

S-Values Table

Organ Dose Calculator

Calculate organ doses by entering time-integrated activity coefficients (TIAC) for source regions. Dose (Gy) = 5-value (Gy/Bg-s) = TIAC (Bqg-s)

Region Visibility Filters

Enter TIAC values (Bg-s) in the first column. Resulting doses (Gy} are shown for each target organ.
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Brchicle-b
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es are calculated by multiplying S-values by the corresponding TIAC values. All doses reset when isotope or phantom parameters change.

Figure 2. MIRD schema based organ dose calculation with ICRP 155 SAF
values and ICRP 107 decay data.

TIAC (Bg-s) Source Region

Al Adipose Adrenals Bchiol-sec Brain Breast Bronch-bas Bronch-sec  ET1-bas ET2-bas Endos

Total Organ Dose '3'?4:0' '1'39:1' '1'551"; -2.02¢-10 '1'131'E1' '2'951': 957e-11  -9.59e-11 '?'231: '3'"1"1; -3.58

50 ALV -1.33e-10 -1.38e-12 -9.85e-15 -5.42e-11 2 -3.10e-14 -4.74e-1 -4.76e-11  -2.63e-15 - -1.75
100 Adipose -9.992-13 -1.42e-11 -1.77e-12 -9.99e-13 -822e-12 -2.66e-12 -2.69e-12 -2.69e-12 -7.18e-12  -2.69e-12 -4.88

10 Adrenals -1.79e-15  -5.06e-12 -1.53e-10 -1.79e-15 -9.08

5 Blood -1.88e-12  -4.6%9%e-14 -4.52e-13 -5.47e-13 -1.63e-13  -1.97e-13 -1.50e-13 -1.50e-13  -3.54e-14  -3.88e-14 -5.47
20 Brain 7 -3.30e-14 0 0 -1.08e-11 0 0 0 1 -3.88e-13 -1.24

-1.55

'Y

DISCUSSION

Unlike desktop alternatives, BOSON exposes the
underlying SAF data and imaging context, enhancing
transparency and educational value. Browser-native
delivery removes installation barriers and runs on
any modern operating system or device, while the
Rust/WebAssembly engine provides near-native
performance and keeps all patient and imaging data
on the client, with nothing uploaded to a server. Its
open, extensible architecture accepts custom
radionuclides and biokinetic models, supporting
research, teaching, and clinical workflows.

CONCLUSIONS

BOSON demonstrates that high-quality internal
dosimetry data can be delivered through an
accessible, browser-native platform without
sacrificing performance, improving accessibility,
transparency, and extensibility relative to established
desktop tools. By combining the rigor of ICRP 155
SAF data with the immediacy of a client-side web
application, BOSON offers a practical path toward
broader adoption of standardized internal dosimetry
methods in both clinical and academic settings.
Future work will integrate decay data, time-activity
modeling, patient-specific and voxel-based
dosimetry, and formal benchmarking against
validated tools, further extending the platform's
clinical and research utility.

REFERENCES

1. ICRP. Specific Absorbed Fractions for Reference Paediatric
Individuals. ICRP Publication 155. Ann. ICRP 52(4); 2023.

2. Bolch WE, Eckerman KF, Sgouros G, Thomas SR. MIRD Pamphlet
No. 21: a generalized schema for radiopharmaceutical dosimetry. J
Nucl Med. 2009;50(3):477-484.

3. Stabin MG, Sparks RB, Crowe E. OLINDA/EXM: second-generation
personal computer software for internal dose assessment. J Nucl
Med. 2005;46(6):1023-1027.

4. Kesner AL, Carter LM, Ocampo Ramos JC, et al. MIRD Pamphlet No.
28, Part 1: MIRDcalc, a software tool for medical internal radiation
dosimetry. J Nucl Med. 2023;64(8):1289-1294.

5. ICRP. Nuclear Decay Data for Dosimetric Calculations. ICRP
Publication 107. Ann. ICRP 38(3); 2008.

6. HoS, Lau WY, Leung TW, et al. Partition model for estimating
radiation doses from yttrium-90 microspheres in treating hepatic
tumours. Eur J Nucl Med. 1996;23(8):947-952.

7. U.S. Nuclear Regulatory Commission. Release of Patients
Administered Radioactive Material. Regulatory Guide 8.39, Rev. 2
(draft). Washington, DC: NRC.

DICOM Viewer

(3 Select DICOM Study Folder Load Demo Data Load Test CT Ar Load Test PET/CT

Select a folder containing DICOM images.

Folder: Test Data: PET/CT Fusion

Status: PET/CT fusion data loaded (2 series)

Series Images/frames: 135
| SOP instances: 135
Y] patient: Unknown
Study: N/A
Series UID: cornerstone-test-petct-pt

PT PET component of PET/CT fusion study (#2)

[ DICOM Header (3 fields)

Figure 3. DICOM viewer for future expansion into voxel-based dosimetry and

patient-specific biokinetic modeling.
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