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NRPB is pleased to announce a new and improved version of its internal dosimetry software

package IMBA Professional. The new software, IMBA Professional Plus, consists of a base
unit, and various Add-Ons which increase the functionality of the software. Users can thus
customise the software to meet their individual requirements. The software is faster, more
powerful, and cheaper than similar versions of the IMBA Professional series.

Base Unit

The base unit enables the user to (a) assess an intake from bioassay measurement data; (b)
calculate bioassay quantities at different times from a specified intake; (c) calculate equivalent
organ doses and effective dose from a single intake. The calculations are performed 6-10 times
faster than previously. The base unit will be distributed on a CD ROM together with the
documentation. The cost of the base unit and documentation is £2,000 + VAT.

Add-Ons

Each Add-On can be purchased individually and increases the functionality of the base unit.
The Add-Ons are grouped into 3 categories (A, B and C). A discount is available if all 5 Add-
Ons in category A or B are purchased. When an Add-On is purchased, the customer will be
sent an installation program for the Add-On by e-mail.

How to Order
An order form will be made available on the IMBA Professional web site:

www.IMBAprofessional.com

Further Information
For further information or specific enquiries, please email the IMBA team at:

imba@hpa-rp.org.uk
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Base Unit

The base unit is the core of IMBA Professional Plus and enables the user to perform basic
internal dosimetry calculations (eg calculating doses from specified intakes, estimating intakes
from bioassay measurements and calculating bioassay quantities from given intakes). It
implements the latest ICRP biokinetic models® Output is both tabular and graphical and special
tools enable data transfer between Windows ™ applications. For standard calculations, all of the
ICRP default values can be selected from built in databases at the touch of a button. For more
detailed calculations, the user can enter individual parameter values. The product has been
extensively quality assured and comes with complete documentation.

The following radionuclides are currently implemented.

Ac-227 Ac-228 Am-241 Am-243 Sb-124 Sb-125 Ba-140
Cs-134 Cs-137 Cf-252 C-14 Ce-141 Ce-144 Cr-51
Co-57 Co-58 Co-60 Cm-242 Cm-243 Cm-244 Eu-152
Eu-154 Eu-155 Eu-156 Hf-181 H-3 1-125 1-129
1-131 1-133 1-134 [-135 Fe-55 Fe-59 La-140
Mn-54 Np-237 Np-239 Ni-63 Nb-94 Nb-95 P-32
P-33 Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Pm-147
Pa-231 Po-210 Ra-224 Ra-226 Ra-228 Ru-103 Ru-106
Ag-110m Na-22 Na-24 Sr-85 Sr-89 Sr-90 S-35
Th-160 Th-228 Th-230 Th-232 Sn-113 U-234 U-235
U-236 U-238 Y-90 Zr-95 Zn-65

IMBA Professional Plus is the successor to the IMBA Professional (and IMBA Expert™) series.
It is 6-10 times faster that its predecessors, more versatile (for example, it includes intake by
vapours), and cheaper (£2,000 + VAT). It can be made even more powerful (and tailored to
meed the customer’s individual needs) by installing Add-Ons which enhance the functionality.

1 It is assumed that the biokinetic behaviour of radioactive progeny follows that of the parent.
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Add-On 1
Multiple Intake Regimes

Description

An intake regime defines both the mode of intake (inhalation of aerosols or vapours,
ingestion, injection, wound etc) and the time of intake (e.g. an acute intake on a certain
date, or a chronic intake between two dates). This Add-on enables the user to deal with up
to 10 separate intake regimes simultaneously. Thus when calculating doses or predicting
bioassay quantities, the software automatically includes the contribution from each intake.
It is also possible to assign different model parameter values separately to each intake
regime if required. This option also works during intake estimation and so up to 10 intakes
can be fitted to the measurement data simultaneously.

How is it implemented?

Intake Regimes

Clear &l ke Fegines_| e mean 6 = e = 1) ! ﬂ This Add-On is integrated seamlessly
IR1 | Rz | ®3 | R4 ) on the main screen. The user selects
the number of intake regimes, and

Route Mode each intake regime (IR) can be setup

independently by selecting the
appropriate tab.

i+ |nhalation & Acute " Chronic:

" Ingestion

& Iniscton satDate |1 ﬂ In the Bioassay screen, the single

intake on the left hand side of the
screen is replaced by the chosen
{J¥ oo number of intakes. For dose
‘ calculations, the dose to each organ

is calculated separately for each
intake regime. The total dose (from
all intake regimes) is also given.

" Wound

Cost

£1000 + VAT
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Add-On 2
Multiple Bioassay Types

Description

The base unit will deal with 8 different bioassay quantities (whole body, lung, urinary and faecal
excretion, blood, thyroid, liver and user defined). However, only one type of data set can be
used at any one time. This Add-on enables the user to fit the intake to different bioassay types
simultaneously. This Add-on also works with Add-On 1 (Multiple Intake Regimes) to enable
multiple intakes to be fitted to multiple bioassay data types simultaneously.

How is it implemented?

This Add-On integrates seamlessly into the < —
base module. When assessing intakes from

bioassay measurements, the user simply
selects which data to use by checking the
appropriate boxes.

Intakes to Bioassay T Bioassay to Intake

Select which data to use

V¥ whole body
[~ Lungs
¥ Urine

Display Statistics | v Feces

[" Blood

‘ ™ Thyoid

[~ Liver

Start Caleulation ‘ ™ User Defined

Cost

£1000 + VAT
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Add-On 3
Associated Radionuclides

Description

The base unit performs dose calculations on the selected radionuclide (known in IMBA
Professional Plus as the indicator nuclide). In some situations, many different radionuclides are
bound together in a particle matrix (eg fission products). This Add-on enables the user to specify
up to 30 additional associated radionuclides, defining the amount of each with respect to the
indicator radionuclide. Subsequent dose calculations will include the components from all of the
associated radionuclides. In the dose calculations, it is assumed that the absorption rates (and
f, values) of each associated radionuclide are identical to that of the indicator radionuclide.

How is it implemented?
If this Add-On is installed, then the user can specify up to 30 additional radionuclides from the

main screen. The abundance of each radionuclide (the percentage of activity of the Indicator
Nuclide) is entered by selecting the appropriate tab.

Associated Radionuclides
Co80 |Pu-241|am-241] Cs131

Select Radionuclide 1
Abundance X

Delete R adiohuclids Half Life:  1.924E+03 d

Cost

£500 + VAT
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Add-On 4
Uranium Mixtures

Description

This option enables the user to specify a mixture of uranium isotopes (U-234, U-235, U-236 and
U-238) for dose and bioassay calculations. The user can choose default values for enriched,
depleted, or natural uranium, or specify the mixtures directly. The specific activity of the resulting
mixture is automatically calculated. This option also allows the user to specify the intakes in
terms of mass (mg).

How is it implemented?

This Add-On will enable the user to select ‘Uranium-
mixture’ from the drop down list of uranium isotopes in
the periodic table. If this is selected, then a button

labelled ‘Specify U mixture’ appears on the main vee 7 S| s
. . . % 2.28 5% € Deplete
screen. This brings up a new form enabling the user to e

& Natural
specify the isotopic composition. v T i

Help

0 P
- %
U2 " Low-Enriched

Resulting Specic Activty Allows Units

I~ ma
2.5270E 01 Ba/mg
6.8296E 02 oLidmg

Associated Radionuclides

U-234 | u-238 | U236 | U238 o Carcel

Select Radionuclide ‘
Abundance 48,85 %

Delete Radionuclide ‘ HalfLife: ~ 8.5924E+07 d

After exiting this screen, the uranium
isotopes are automatically included as
associated radionuclides with the selected abundances. In this case, the ‘indicator’ radionuclide
is the complete uranium isotope mixture.

Cost

£1000 + VAT
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Add-On 5
Uptake from wounds

Description

The base module allows intakes via inhalation (aerosols and vapours), ingestion or direct
injection. This Add-on enables the user to deal with intakes from a wound site. A generic wound
model is specified by the user. This functionality is integrated automatically with all of the
calculations (dosimetry, bioassay and intake fitting). Itis planned to include default values from
the NCRP wound model when published.

How is it implemented?

T, Generic Wound Model o If this Add-On is installed, the user can
Wound Model select ‘Wound’ as a route of intake from
I Accidental Injection | the main screen. The Wound button in

Model Parameters is enabled, and the
retention function for the wound can be
entered as a sum of exponential terms.

Trapped Patticles,
Particles and [ greg: an
Aggregates Bound States Collod and
Intermediate State

1 1 |
T N

Ret(t) = a(1) exp[Ham(1) t] + a(2) exp[-lam(2) t] + ... ...
Select Wound Retention

ali) lam(i

[ User Defined Mode il

NCRP Defaults

HEEE

User Defined

Cost

£500 + VAT
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Add-On 6
Errors on intake

Description

In cases where an intake is being estimated from bioassay data, and all of the data are
assumed to be normally distributed with a specified standard deviation, then this Add-On will
propagate the errors to calculate their contribution to the error in the estimate of intake. The
method of error fitting employed in this case is based on the Least Squares method.

How is it implemented?

WAdvanced Options M=l E3
The user must fIrSt Select Advanced Flttlng These options should be uzsed with extreme care
Options either from the main screen (Advanced _
/Advanced Options/ Fitting Tab) or from the [ boe ] Fiting [ Sos ] wee ]
bioassay screen (Advanced / Advanced Fitting Select Fiting Method
Options) and select Least Squares as the method
Of f|tt|ng ™ Maxirum Likeihood

(" Bapesian

oK Lancel

IR 2 FE7E+04 Bg/d

_ Bq
H o [1.737E03 After calculating the intake, the error will be displayed

automatically next to the intake on the left hand side of the
Bioassay screen.

Cost

£500 + VAT
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Add-On 7
Bayes Implementation

Description

The base module uses a fitting method based on the Maximum Likelihood Method to estimate
intakes from measurement data. This Add-On enables the user to use a Bayesian approach to
estimate an intake. Thus prior knowledge about the intake (either from other measurements
such as air sampling, or from hypothetical judgements) can be used in conjunction with the
measurement data to obtain the probability distribution of intake. The user can choose from a
variety of ‘prior’ intake distributions and both graphical and statistical displays are given. This
module works in conjunction with the Multiple Intake Regimes Add-On to enable the probability
distributions of different intakes (each with their own prior) to be estimated simultaneously.

How is it m—
. Bayesian Analysis Tool
m p I emen ted f) INTAKE GRAPH CALCULATION

Posterior Probability Distribution for Intake Regime 1 Select Graph to Plot

. IR1 ’Waqm
From the Bioassay screen

menu, select ‘Advanced/Fitting
Options’ and click the Bayesian
option. A new button called
Bayesian Analysis Tool will
appear in the Bioassay screen.
Pressing this button will call up
the Bayesian Analysis Tool
enabling the user to calculate
probability  distributions  of
intake under different prior
assumptions.

The prior distributions selected
in this screen will also be used
in any further fitting processes.

Cost

£2000 + VAT
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Add-On 8

Tritium Tool
Description

Typical procedures for estimating tritium intakes which have occurred at some unknown time in a
monitoring interval involve making assumptions about (a) the time of intake, and (b) the
contribution to the current measurement from intakes in previous monitoring intervals. Because
the new ICRP tritium model is no longer a single exponential, it is no longer possible to use just
the previous measurement to correct the current measurement. This Add-On enables the user
to select up to 10 previous tritium measurements, and to fit simultaneously the best 10 intakes.
In a sense, the previous 9 intakes are used to correct for the current estimate of intake.

How is it implemented?

EﬁTlitium Routine Monitoring Tool
File Tools Help
Chemical Form Intakes
& inorganic H (HTO)] MHumber of Intake Regimes (IR<] to use in the calculation |4 j Intake assumption *
" organic H (HCT) s i
Specify the itoring period ponding to each
Monitoring Periods Measurement Data [(Whole Body) Intake (Bg/d)
Start (day) |End (dap) [ Time (day) Value (Ba) =
IR1 3.000E+03 3.007E+03 | IR 1 [5.9240E+05
IR 2 3.007E+03 3.014E+03 IR2 [ a03Ee01
IR 3 3.014E+03 3.035E+03 IR3 [4z10E01
IR 4 3.035E+03 3.042E+403 5 |:|> IR4 [21343002
Calc Intakes ..
Default Manitoring Periods | Edit Measurement Data
Clear Monitoring Periods
oK LCancel

The user can enter the complete history of an individual’s monitoring results (up to 200
measurements) in the Table Tool. The Tritium Tool is then launched from a button which will
appear in the Bioassay screen. The tool enables the user to select and analyse data directly
from the Table Tool.

Cost

£500 + VAT
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Add-On 9
Compensation Type Calculations

Description

This Add-On enables the user to select an organ, and a date on which cancer was diagnosed in
the organ. The program then calculates the equivalent dose to the organ in each (of up to 99)
calendar years previous to the cancer diagnosis. A simple wizard for exporting this data to other
files or databases is also included. This type of information is required as part of the process of
estimating causation probabilities for compensation type calculations.

How is it implemented?

]

A new button will appear in the Dose

Calculations screen which calls up a new

form. On this form, the user can specify a

qEquivalenl Dose to selected organ received in each calendar year
URINARY BLADDER

Calendarvear| StartDate End Date Equivalent Dose [Sw)

1580 01/0141980  01/01/41981 1.238E-09

1981 01/01/1981  01/01/1982 2135E-09

1982 01/01.1982  01/01A1922 2E0EE-09

1983 01401413983 01/01/1934 2835609

15984 01/0141384  01/01/1585 2938E-09

1985 01/01/1985  01/01/1986 2/956E-09

1986 01/01.1986 010141927 2948E-09

1987 01/0141387  01/01/1588 2328E-09

1988 01/0141388  01/01/1589 2315E-09

1989 01/01/1983  19/05/69 1.034E-09
Select Calendar Years Cancer Details Calculate Doses

Statear [ =] Select Digan Advanced
= | Split dozes into
Urinary Bladder £ components
Endvear
Date of Diagnosis
Apply Start Caleulation
13/05/83 i Export Results
To Clipboard

Progress Indicator TaFile

oK LCancel

tissue or organ from a drop down list, the
time of the incidence of the cancer, and
the number of calendar doses to calculate.

This screen is fully integrated with the
base module so that all of the parameters
used in the intake calculation will also be
used for these dose calculations.

Data can be imported or exported to other
fles or the Windows™ clipboard.
Calculations (together with all of the
assumptions made) can be added to the
report file.

Cost

£1000 + VAT
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Add-On 10
Ingrowth of Americium

Description

The interpretation of measurements of Am-241 in an individual can be complicated if the
individual has also had an intake of Pu-241 because of the continuous ingrowth of Am-241 from
Pu-241. This Add-On allows the user to take ingrowth into account automatically when
performing calculations.

How is it implemented?

First, Am-241 is selected as the indicator nuclide, and Pu-241 (and its abundance) as an
associated radionuclide. The user can now select Advanced Bioassay Options (main menu:
Advanced/Advanced Options and hit Bioassay tab). Here, a check box can be ticked to allow
automatic ingrowth of the Americium from the plutonium to take place.

This Add-On is fully integrated with the base
module and other Add-Ons. If specified, ingrowth
Ulisss @it o) (2 vsed) oL eems Gae will be included automatically for all bioassay
calculations, and for estimating intakes from

Dose | Fitng | Bioassay [ Misc | bioassay measurements.

Ingrowth of indicator radionuclide
v alow ingrowth of &m-241 from Pu-241
e F g

If more than one intake regime is specified (Add-
On 1) then the user can choose to keep the
- Pumrato fsd a st sach ntske defined ratio of Pu/Am to apply to (a) t=0: ie it will

s automatically change with time, or (b) to apply the
defined Pu/Am ratio to each intake regime. Atthe
moment only acute intakes are allowed with this
option.

Ok LCancel

Cost

£500 + VAT
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Add-On 11
Statistics Package

Description

This allows the user to bring up useful statistical information immediately after fitting intakes to
measurement data. It calculates the chi-square value for each bioassay type, the total chi-
square and the associated P value (probability of obtaining a chi square greater than or equal to
the calculated value by random chance).

How is it implemented?

If this Add-On is installed, then a new button
‘Display Statistics’ appears on the Bioassay

screen during the calculation of intakes.  Chswae| |

1 1 1- Chi-square P Chi-square P
This button dlsplays the chi square val_ue for iy e T a
each type of bioassay quantity used inthe |, ———r— wa ——1—

fit. Quantities of P greater than 0.05 e  [nea0 [WEEEE L [
(indicating a good fit) are automatically Fees [T [ UserDefined [ [

coloured green giving a quick indication that TotslChiSqure: [ 738501
the fitis adequate_ Frababilty [F] E0IEDT

Degrees of freedom: (18
ThIS |nf0rmat|on |S eXtremer useful When Thicgw:_tsq[%a]re[s fErt each b\oaslsa_p ?L&intity are gi\u'eml ablfqve. thGi\u'em lhgl the: n;U}?el is_cnrllecl, the
. . probability (P of obtaining & value of Chi-square areater than the one ohserved here, is also
try| ng to d ecCl d e Wh eth er the assume d Set Of :SE\;‘LI.I:t:Ed. Values of P less than some chasen level of significance [eg 5] imply that the fit is not
parameters  accurately model the

Key
measurement data. ”- o)

[F>0.05)

It is planned to add other statistics to this
Add-On in the future.

Cost

£1000 + VAT



2005/06

Aealth . %

Protection
Agency

IMBA Professional Plus Information Sheet

Add-On 12
ORTEC Import Tool

Description

This allows the user to import measurement data into IMBA from the ORTEC Renaissance
software. The user can thus use IMBA directly after making a measurement to obtain the
best estimate of the intake and the corresponding doses to organs and the total effective

dose.

How is it implemented?

If this Add-On is installed, then a new item
appears on the main menu (‘Tools/Import
from Ortec database’). This menu launches
the ORTEC database import wizard.

The wuser can search the ORTEC
Renaissance database using several search
criteria including employee name and social
security number. The desired measurement
data are selected from the search results list
and then imported directly into the IMBA
table tool. The user can also specify which
bioassay data-type the measurement’s
represent.

This tool eliminates the tedium, but more

importantly, the errors inherent in manual
data entry

Cost

£500 + VAT

L'h_‘. Renaissance Data Import Wizard

File Help

Enter search criteria and click ''Find". “wildcard searches can be performed with an
asterigk "

Frist Mame: IJohn

Last Mame: ISmith

Badge/Employes |D: I
S5M: [

Select the data you want to import then click “Mest:"

I [=[ 3]

Marme | Badge | ssm | Assessment Date | Huclide 5|

[ srith, Jokin 12345 111-22-3333 08/10/2003 09.01:28 CE-139 o

[ Srith, Jokin 12345 111-22-3333 02/10/2003 09.01:28 HG-203

[ Srith, Jokin 12345 111-22-3333 02/10/2003 03.01:28 Ak-241

O Smith, John 12345 111-22-3333 02/10/2003 09.01:28 5137

O Smith, John 12345 111-22-3333 08/10/2003 030128 SN-113

O 5mith, John 12345 111-22-3333 08/10/2003 03.01:258 co-103

O 5mith, John 12345 111-22-3333 08/10/2003 03:.01:258 -85

O 5mith, John 12345 111-22-3333 081072003 03:01:258 CO-60

[ srith, Jokin 12345 111-22-3333 08/10/2003 09.01:28 CO-57

[ Smith, John 12345 111-22-3333 08/10/2003 03:.01:28 Unknown hd|
<Back Tests Lancel

| 220 recard(s] found

4
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Description

Additional Radionuclides (Pack 1)

Add-On 13

The Base Unit allows the user to assess intakes from bioassay measurement data, calculate
bioassay quantities at different times from a specified intake and calculate equivalent organ
doses and effective dose for 75 radionuclides. This Add-On implements the 62 frequently
requested additional radionuclides listed below.

As-74 Ba-133 Bk-249 | Br-82 Br-83 Br-84 C-11 Ca-45 Ce-139
Ce-143 | Cf-249 Cl-36 Cs-138 | F-18 Ga-67 Hg-203 | Ho-166 | I-123
1-124 1-126 1-132 In-111 Ir-192 La-141 La-142 Lu-174 Mo-99
Pa-233 | Pa-234 Pb-210 | Pb-212 | Po-208 | Po-209 | Pr-143 | Pr-144 | Ra-223
Rb-89 Ru-105 Sb-129 | Sc-46 Sm-151 | Sr-91 Ta-182 | Tc-99 Tc-99m
Te-131 | Te-131m | Th-234 | TI-201 TI-202 TI-204 Tm-170 | U-232 U-233
U-239 W-188 Y-88 Y-91 Y-92 Y-93 Yb-169 | Zr-97

How is it implemented?

If this Add-On is installed, then the additional radionuclides listed above will be available from the
If Add-On 3 (Associated
radionuclides) is also installed, then the additional radionuclides listed above will also be
available from the Periodic Table tool for selection as associated radionuclides.

Periodic Table tool for selection as indicator radionuclides.

Cost

£1000 + VAT
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Description

Add-On 14
Additional Radionuclides (Pack 2)

The Base Unit allows the user to assess intakes from bioassay measurement data, calculate

bioassay quantities at different times from a specified intake and calculate equivalent organ

doses and effective dose for 75 radionuclides. Add-On 13 enables 62 additional
radionuclides. This Add-On implements a further 603 additional radionuclides as listed

below.
Ac-224 Ac-225 Ac-226 Ag-102 Ag-103 Ag-104 Ag-104m | Ag-105 Ag-106
Ag-106m | Ag-108m | Ag-111 Ag-112 Ag-115 Al-26 Am-237 Am-238 Am-239
Am-240 Am-242 Am-242m | Am-244 Am-244m | Am-245 Am-246 Am-246m | As-69
As-70 As-71 As-72 As-73 As-76 As-77 As-78 At-207 At-211
Au-193 Au-194 Au-195 Au-198 Au-198m | Au-199 Au-200 Au-200m | Au-201
Ba-126 Ba-128 Ba-131 Ba-131m Ba-133m Ba-135m Ba-139 Ba-141 Ba-142
Be-10 Be-7 Bi-200 Bi-201 Bi-202 Bi-203 Bi-205 Bi-206 Bi-207
Bi-210 Bi-210m Bi-212 Bi-213 Bi-214 Bk-245 Bk-246 Bk-247 Bk-250
Br-74 Br-74m Br-75 Br-76 Br-77 Br-80 Br-80m Ca-41 Ca-47
Cd-104 Cd-107 Cd-109 Cd-113 Cd-113m | Cd-115 Cd-115m | Cd-117 Cd-117m
Ce-134 Ce-135 Ce-137 Ce-137m | Cf-244 Cf-246 Cf-248 Cf-250 Cf-251
Cf-253 Cf-254 Cl-38 Cl-39 Cm-238 Cm-240 Cm-241 Cm-245 Cm-246
Cm-247 Cm-248 Cm-249 Cm-250 Co-55 Co-56 Co-58m Co-60m Co-61
Co-62m Cr-48 Cr-49 Cs-125 Cs-127 Cs-129 Cs-130 Cs-131 Cs-132
Cs-134m | Cs-135 Cs-135m | Cs-136 Cu-60 Cu-61 Cu-64 Cu-67 Dy-155
Dy-157 Dy-159 Dy-165 Dy-166 Er-161 Er-165 Er-169 Er-171 Er-172
Es-250 Es-251 Es-253 Es-254 Es-254m Eu-145 Eu-146 Eu-147 Eu-148
Eu-149 Eu-150I Eu-150s Eu-152m Eu-157 Eu-158 Fe-52 Fe-60 Fm-252
Fm-253 Fm-254 Fm-255 Fm-257 Fr-222 Fr-223 Ga-65 Ga-66 Ga-68
Ga-70 Ga-72 Ga-73 Gd-145 Gd-146 Gd-147 Gd-148 Gd-149 Gd-151
Gd-152 Gd-153 Gd-159 Ge-66 Ge-67 Ge-68 Ge-69 Ge-71 Ge-75
Ge-77 Ge-78 Hf-170 Hf-172 Hf-173 Hf-175 Hf-177m Hf-178m Hf-179m
Hf-180m Hf-182 Hf-182m Hf-183 Hf-184 Hg-193 Hg-193m | Hg-194 Hg-195
Hg-195m | Hg-197 Hg-197m | Hg-199m | Ho-155 Ho-157 Ho-159 Ho-161 Ho-162
Ho-162m Ho-164 Ho-164m | Ho-166m | Ho-167 1-120 1-120m -121 1-128
1-130 1-132m In-109 In-110I In-110s In-112 In-113m In-114m In-115
In-115m In-116m In-117 In-117m IN-119m Ir-182 Ir-184 Ir-185 Ir-186l
Ir-186s Ir-187 Ir-188 Ir-189 Ir-190 Ir-190ml Ir-190ms Ir-192m Ir-194
Ir-194m Ir-195 Ir-195m K-40 K-42 K-43 K-44 K-45 La-131
La-132 La-135 La-137 La-138 La-143 Lu-169 Lu-170 Lu-171 Lu-172
Lu-173 Lu-174m Lu-176 Lu-176m Lu-177 Lu-177m Lu-178 Lu-178m Lu-179
Md-257 Md-258 Mg-28 Mn-51 Mn-52 Mn-52m Mn-53 Mn-56 Mo-101




Mo-90 Mo-93 Mo-93m Nb-88 Nb-89I Nb-89s Nb-90 Nb-93m Nb-95m
Nb-96 Nb-97 Nb-98 Nd-136 Nd-138 Nd-139 Nd-139m | Nd-141 Nd-147
Nd-149 Nd-151 Ni-56 Ni-57 Ni-59 Ni-65 Ni-66 Np-232 Np-233
Np-234 Np-235 Np-236l Np-236s Np-238 Np-240 0s-180 0Os-181 0s-182
0s-185 0s-189m | 0s-191 0s-191m | Os-193 0s-194 Pa-227 Pa-228 Pa-230
Pa-232 Pb-195m | Pb-198 Pb-199 Pb-200 Pb-201 Pb-202 Pb-202m Pb-203
Pb-205 Pb-209 Pb-211 Pb-214 Pd-100 Pd-101 Pd-103 Pd-107 Pd-109
Pm-141 Pm-143 Pm-144 Pm-145 Pm-146 Pm-148 Pm-148m | Pm-149 Pm-150
Pm-151 Po-203 Po-205 Po-207 Po-218 Pr-136 Pr-137 Pr-138m Pr-139
Pr-142 Pr-142m Pr-145 Pr-147 Pt-186 Pt-188 Pt-189 Pt-191 Pt-193
Pt-193m Pt-195m Pt-197 Pt-197m Pt-199 Pt-200 Pu-234 Pu-235 Pu-236
Pu-237 Pu-243 Pu-244 Pu-245 Pu-246 Ra-225 Ra-227 Rb-79 Rb-81
Rb-81m Rb-82m Rb-83 Rb-84 Rb-86 Rb-87 Rb-88 Re-177 Re-178
Re-181 Re-182I Re-182s Re-184 Re-184m | Re-186 Re-186m | Re-187 Re-188
Re-188m | Re-189 Rh-100 Rh-101 Rh-101m | Rh-102 Rh-102m | Rh-103m | Rh-105
Rh-106m | Rh-107 Rh-99 Rh-99m Ru-94 Ru-97 Sb-115 Sb-116 Sb-116m
Sb-117 Sb-118m | Sb-119 Sb-120I Sb-120s Sb-122 Sb-124ml | Sb-126 Sb-126m
Sb-127 Sb-128lI Sb-128s Sb-130 Sb-131 Sc-43 Sc-44 Sc-44m Sc-47
Sc-48 Sc-49 Se-70 Se-73 Se-73m Se-75 Se-79 Se-81 Se-81m
Se-83 Si-31 Si-32 Sm-141 Sm-141m | Sm-142 Sm-145 Sm-146 Sm-147
Sm-153 Sm-155 Sm-156 Sn-110 Sn-111 Sn-117m Sn-119m | Sn-121 Sn-121m
Sn-123 Sn-123m | Sn-125 Sn-126 Sn-127 Sn-128 Sr-80 Sr-81 Sr-82
Sr-83 Sr-85m Sr-87m Sr-92 Ta-172 Ta-173 Ta-174 Ta-175 Ta-176
Ta-177 Ta-178l Ta-179 Ta-180 Ta-180m Ta-182m Ta-183 Ta-184 Ta-185
Ta-186 Th-147 Th-149 Th-150 Th-151 Th-153 Th-154 Tb-155 Th-156
Tbh-156ml | Tb-156ms | Th-157 Th-158 Th-161 Tc-101 Tc-104 Tc-93 Tc-93m
Tc-94 Tc-94m Tc-95 Tc-95m Tc-96 Tc-96m Tc-97 Tc-97m Tc-98
Te-116 Te-121 Te-121m Te-123 Te-123m Te-125m Te-127 Te-127m Te-129
Te-129m | Te-132 Te-133 Te-133m | Te-134 Th-226 Th-227 Th-229 Th-231
Ti-44 Ti-45 TI-194 TI-194m TI-195 TI-197 TI-198 TI-198m TI-199
TI-200 Tm-162 Tm-166 Tm-167 Tm-171 Tm-172 Tm-173 Tm-175 U-230
U-231 U-237 U-240 V-47 V-48 V-49 W-176 W-177 W-178
W-179 W-181 W-185 W-187 Y-86 Y-86m Y-87 Y-90m Y-91m
Y-94 Y-95 Yb-162 Yb-166 Yb-167 Yb-175 Yb-177 Yb-178 Zn-62
Zn-63 Zn-69 Zn-69m Zn-71m Zn-72 Zr-86 Zr-88 Zr-89 Zr-93

How is it implemented?

If this Add-On is installed, then the additional radionuclides listed above will be available from the
If Add-On 3 (Associated
radionuclides) is also installed, then the additional radionuclides listed above will also be

Periodic Table tool for selection as indicator radionuclides.

available from the Periodic Table tool for selection as associated radionuclides.

Cost

£1000 + VAT
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Description

The Base Unit allows the user to assess intakes from bioassay measurement data, calculate
bioassay quantities at different times from a specified intake and calculate equivalent organ
doses and effective dose for various chemical forms of hydrogen and carbon. This Add-On
implements chemical forms of hydrogen and carbon that occur in CANDU type reactors using
models that are currently recommended by COG (CANDU Owners Group) in Canada. These
models are based on ICRP models but differ slightly from them. The chemical forms of
hydrogen and carbon supplied in this Add-On are:

Inorganic hydrogen CANDU model
Metal tritides CANDU model
Tritiated methane CANDU model
Carbon dioxide CANDU model

How is it implemented?

If this Add-On is installed, then the chemical forms of hydrogen and carbon listed above will be
available from the drop down isotope in Periodic Table tool for whichever isotopes of hydrogen
and carbon are installed.

5?&_. Select the required radionuclide

I H lzotope Hydrogen-3 [organic) j He
_ Hydrogen-3 [organic)
Li | Be | Hydrogen-3 [inorganic] B C M ] F | He
‘Hudrogen-3 [inaorganic: CAMDL
Hydrogen-3 [metal tritides CARNDL] .
Na | Mg Hudrogen-3 [methane CANDU] Al Si P S CI
K. Ca | Sc Ti W Cr | Mn| Fe | Co | M Cu | £n | Ga | Ge | Az | Se | Br ko
Rb | &r b g | Mb | Mo | Te | Ru| Bh | Pd| Ag | Cd | In | Sn | Sb | Te I e
Cz | Ba| La | HE | Ta| W | Re | Oz Ir Ft | &u | Hg | TI | Pb| Bi | Po | At | Bn
el Ral A ool m | Nd| Pml| Sm| Eul Gd| To| Dy | Ho | Er | Tm | vb | Lu
Th | Pa| U Mp | Pu | &m | Cm | Bk | Cf | Ez | Fm | Md | Ko | L
Load Complete
ok LCancel Decay |

Cost £500 + VAT




