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The responses of 150 dose calibrators( Table 1) used in Nuclear Medicine Centers were compared with the Dose Calibrator 

Reference Standard to assess their accuracy. All dose calibrators were evaluated according to the Measurement Good 

Practice Guide No. 93 standard. The percentage of dose calibrators within the acceptable ±5% error range was 82.2% for Cs-

137, 81.8% for Ba-133, 85.33% for Co-57, 89% for Tc-99m, 82.9% for I-131, 54.44% for Lu-177, 66.6% for Ga-68, and 75% for F-18 

(Figures 2–7 ). The radionuclide calibrators’ linearity was within ±5%, except for 5 cases that showed deviations and required 

servicing.

This clinical evaluation was conducted in Iranian nuclear medicine centers in 2024. This study measured the 

accuracy and linearity of dose calibrators as part of the quality control of dose calibrator devices. For this 

purpose, reference sources including Cs-137, Co-57, Ba-133 and a reference dose calibrator device were 

used, taking into account the requirements of the protocols of Document No. 93 of the NPL Guide [1]. The aim 
of this study is to evaluate and compare the performance of dose calibrators used in 130 Nuclear Medicine 

Centers through standard tests, including measurement accuracy for eight radionuclides (Cs-137, Ba-133, Co-

57, Tc-99m, I-131, Lu-177, F-18, and Ga-68) and linearity (using the Tc-99m source). The study examines dose 

calibrators from RAMS-88 (Iran), AMERSHAM Inc. (USA), BIODEX (USA), CAPINTEC Inc. (USA), COMECER 

(Netherlands), ISOMED (Germany), PICKER (USA), PTW (Germany), and SIEMENS (Germany) across these 
centers (Table 1).

Acceptable limits of accuracy and precision for the reference device relative to the secondary standard are 

reported to be ±2% and for the field device ±5% [1]. If the error percentage is less than 5%, the device does 

not need to apply or correct the calibration factor and indicates the accuracy and precision of the device. If 

the error percentage is more than 10%, it indicates instability or excessive gas leakage during the year, in 

which case the device requires service. If the error percentage is between 5% and 10%, we reduce this error 
to a minimum by determining a new calibration factor.

Methods and Materials Results

The main goal in nuclear medicine applications is 

to achieve the best image with the minimum 

radiation dose to the patient. The ALARA 

principle emphasizes that the radiation dose to 

the patient should be “as low as reasonably 

achievable”. This principle is equally important for 

all patients and staff [2-5]. Annual calibration and 

continuous quality control of dose calibrators is of 

great importance, since the main goal is to 

reduce the radiation dose to the patient. Even if 

very low radiation doses are administered to the 

patient in nuclear medicine applications. In 

particular, in the case of pediatric patients who 

are more sensitive. For this reason, the calibration 

of dose calibrators should be performed annually 

to maintain traceability to national and 

international standards [5–8]. Given the long 

calibration period and to ensure that the dose 

calibrators are operating according to their 

performance requirements at all times, it is 

necessary to monitor some of the performance 

parameters of the dose calibrator to ensure the 

stability and accuracy of the device. Performing 

daily and monthly tests under these standards by 

nuclear medicine center personnel is essential to 

maintain patient health and achieve the best 

image quality. In Iran, the Secondary Standard 

Dosimetry Laboratory ensures the integrity of the 

metrological traceability chain for radioactivity 

measurement.
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Introduction
Advancements in nuclear medicine have 

provided remarkable opportunities for the 

diagnosis and treatment of diseases. One of 

the key components of these advancements 

is radiopharmaceuticals, which play a crucial 

role in disease detection and patient 

treatment management. However, the 

accuracy of measuring the injected activity is 

essential for their effectiveness. To ensure 

precise activity estimation before 

administration to a patient, radionuclide 

calibrators are used. Therefore, it is crucial that 

this equipment meets its performance 

requirements.

In Iran, there are 227 nuclear medicine centers 

equipped with SPECT and SPECT/CT devices 

and 18 PET/CT imaging centers that provide 

nuclear medicine diagnostic and therapeutic 

services. These centers receive services from 

Pars Isotope Company, the only one in charge 

of the production, distribution and 

development of radiopharmaceuticals in the 

country. According to these statistics, the ratio 

of nuclear medicine centers per million 

population is equivalent to 3.05 centers. This 

indicator represents the population's level of 

access to nuclear medicine services and the 

distribution of these centers throughout the 
country(Figure 1).

Center 

Code

N.M Curiemeter 

model

Identificatio

n No.

NM1-1
CAPINTEC CRC-

15R
1

NM1-2 RAMS-88 V.2 2

NM2 RAMS-88 V.2 3

NM3
CAPINTEC CRC-

5R
4

NM4
CAPINTEC CRC-

25R
5

NM5 RAMS-88 6

NM6
CAPINTEC CRC-

25R
7

. . .

NM128 ATOMLAB 100 148

NM129
CAPINTEC CRC-

25R
149

NM130 ATOMLAB 100 150

Table 1:Dose Calibrators Used in 
Nuclear Medicine Centers in Iran

Figure 2: Comparison of Radioactivity 
Measurement for a Standard Cs-137 Source

Figure 3: Comparison of Radioactivity 
Measurement for a Standard Ba-133 Source

Figure 4: Comparison of Radioactivity 
Measurement for I-131

Figure 5: Comparison of Radioactivity 
Measurement for Tc-99m

Figure 1: Geographical distribution of nuclear 
medicine centers per one million population

Figure 6: Comparison of Radioactivity Measurement for F-18

Figure 7: Comparison of Radioactivity Measurement for Ga-68
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