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The use of calibrated radiotherapy electrometers with well-type ionization chambers,

traceably to primary standards directly or through secondary standards, is necessary and

required by Polish law for the independent verification of brachytherapy source strength.

In Poland, these measuring instruments are calibrated at the Secondary Standards Dosimetry

Laboratory which is now the integral part of the Maria Sklodowska-Curie National Research

Institute of Oncology in Warsaw.
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Calibrations are made for a dosimetry system composed of:

a) a vented well-type chamber;

b) a source holder to position the source inside the well-type chamber, so called „adapter”;

c) an electrometer;

d) an extension cable.

For these dosimetry system calibrations, the internal bias supply of the user electrometer is used to

apply polarizing voltage.

These calibrations are in the scope of accreditation number AP 155 granted to our laboratory by the

Polish Centre of Accreditation on May 28, 2014. This accreditation was granted for the conformity with

the requirements of the PN-EN ISO/IEC 17025 standard.
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The aim of this study was comparison of 58 dosimetry systems calibrated

in period of 2022-2024 in Poland.

At that time the most commonly calibrated user well-type chambers were:

• HDR 1000 PLUS manufactured by Standard Imaging,

• 33005 manufactured by PTW;

• 33004 manufactured by PTW.
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Characteristics of the studied well-type chambers, based on the data provided by the manufacturers:

HDR 1000 PLUS

well-type chamber
adapter 70010
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well-type

chamber type

33005

adapter T33004.1.013
for catheters with 

diameters between 1.8 mm 
and 3.2 mm

Characteristics of the studied well-type chambers, based on the data provided by the manufacturers:

or adapter T33004.1.012
for catheters with diameters 

between 1.0 mm and 1.8 mm

or adapter T33002.1.009 
for Nucletron afterloader
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Characteristics of the studied well-type chambers, based on the data provided by the manufacturers:

well-type

chamber type

33004



We compared calibration coefficients values for each of three groups of well-type ionization

chambers mentioned earlier.
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The calibration coefficients based on

standards of the reference air kerma rate

(NRAKR) were established in 192Ir radionuclide

in reference conditions defined in:

• the IAEA-TECDOC-1274;

• Technical Reports Series No. 492 issued

by the International Atomic Energy

Agency.
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Measurement uncertainties have been determined in 

accordance with document EA-4/02 M:2022 Evaluation 

of the Uncertainty of Measurement in Calibration. 
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The uncertainty value of NRAKR for HDR 1000 PLUS well-type chambers 

ranges from 3.0% to 3.2% of the value of NRAKR. 

It is an expanded uncertainty with a probability of expansion of about

95% and a coverage factor of k = 2.
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The uncertainty value of NRAKR for examined 33004 and 33005 well-type 

chambers ranges from 3.0% to 3.2% of the value of NRAKR. 

It is an expanded uncertainty with a probability of expansion of about

95% and a coverage factor of k = 2.



Page 12

Results

RAP25-88

Type of chambers

HDR 

1000 

PLUS

33004 33005

Number of observations 31 6 19

Arithmetic mean value of NRAKR [mGy / (h · nA)] 0.466 0.965 0.922

Median value of NRAKR [mGy / (h · nA)] 0.465 0.964 0.917

Standard deviation value of NRAKR [mGy / (h · nA)] 0.0020 0.012 0.013

Range of NRAKR [mGy / (h · nA)] 0.008 0.031 0.038

Q1 [mGy / (h · nA)] 0.464 0.955 0.915

Q3 [mGy / (h · nA)] 0.467 0.976 0.919

NRAKR max  [mGy / (h · nA)] 0.470 0.983 0.951

NRAKR min  [mGy / (h · nA)] 0.462 0.952 0.913

NRAKR max / NRAKR min 1.02 1.03 1.04

Outliers [mGy / (h · nA)] none none
0.951, 0.947,

0.951

Descriptive statistics



The obtained results indicate that the maximum differences in the calibration coefficients of the analyzed

dosimetry systems for brachytherapy do not exceed 4% in the type of the chamber.

Therefore, it should be remembered that use of each dosimetry system in clinical work must always be

preceded by its calibration in a competent calibration laboratory. This will enable verification of

brachytherapy source strength with the expected accuracy.
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Conclusions

Thank you for your attention.
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