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Institute of Nuclear Sciences “Vinča”

The Vinca Institute of Nuclear Sciences is 

largest scientific institute in Serbia.

It was founded in 1948.

There are about 800 employees, half of 

theme are researchers, 250 with a PhD 

degree.

There are 19 departments in Institute:

- of physics, atomic physics, radioisotops, 

molecular biology, radiation chemistry and 

physics…



Radiation processing facilities in 
Republic of Serbia 

Just one radiation processing unit – gamma radiation facility
at Institute of Nuclear Sciences “Vinca” 

It has operated since 1978.
The facility core is cobalt–60 gamma irrdiator with wet storage working in batch 
mode.
Services are maintly provided for industry (sterilization of medical products,

irradiation of food), and for scientific research in Institute.
Current activity of sourse is around 120 kCi.

Facility is designed for the maximum value of 1MCi.



Gamma radiation facility 



 In June 2015 we implemented ISO 9001:2008 for 
Quality management system.

 Goal: Implementation ISO 13485 (Medical devices), 
ISO 11137 (Sterilization of health care products).

 Preparing documentation is in progress.

Certification of services



ISO 9001:2008



 Laboratory of radiation chemistry and physics Gamma 
supports research related to radiation processing and 
dosimetry.

 There are about 40 researchers in laboratory (20 with 
PhD) .

 Scientific programs are mainly related to materials, 
radiation effects in materials and detection of 
radiations (scintillators and dosimetry research).

Research program and capacities



 Dosimetry system in routine use at irradiation facility: 

Ethanol-monochlorobenzene (ECB) dosimeter 

 Dosimetry system used for measure low doses :

Fricke dosimeter solution

 Recent plans are related to alanine EPR dosimetry

Dosimetry systems used at 
irradiation facility 



 Measurement of absorbed dose using the ECB 
dosimetry system is carried out in accordance with:

 ISO/ASTM 51538:2009

 Procedure for use the ECB dosimetry system

Ethanol-monochlorobenzene 
(ECB) dosimeter



 Based on a process of radiolytic formation of 
hydrochloric acid (HCl) in aqueous ethanolic solutions 
of chlorobenzene by ionizing radiation

 The absorbed dose that is measured is the dose 
absorbed in the dosimeter. Absorbed dose in other 
materials irradiated under equivalent conditions may 
be calculated

Ethanol-monochlorobenzene 
(ECB) dosimeter



 Dosimeter solutions may contain any concentration of
monochlorbenzene. We use dosimeter solution with a 
24% chlorobenzene in ethanol.

Ethanol-monochlorobenzene 
(ECB) dosimeter



Measurement is performed using the instrument OK-302/2 type 
oscillotitrator of Radelkis (Budapest, Hungary).

The oscillotitrator consists of the reader including controls and 
the oscillator, which is built together with the ampoule holder.

Ampoules are placed in a holder and value is read on the scale.

Measuring equipment for ECB



Absorbed dose is determined through measurement 
results and calibration curve.

Calibration curve

X-axis: measured value of units; Y-axis: absorbed dose 



 Calibration curve is based on the values obtained 
from reference laboratory Risø High Dose Reference 
Laboratory (Denmark).

 For each lot of ampoules we sent 18 non-irradiated 
ampoules in a laboratory Risø for calibration.

 In the laboratory Risø, the ampoules are irradiated to 
required doses, 5 kGy, 10 kGy, 15kGy, 20 kGy, 25 kGy 
and 35 kGy (three ampoule for each dose).

 These doses are used for forming a calibration curve 
and for the traceability with the Reference 
Laboratory

Traceability



Irradiation Certificate



Irradiation Certificate



 Measurement of absorbed dose using the Fricke 
dosimetry system is carried out in accordance with:

 ISO/ASTM 51026:2015

 Procedure for the use of the Fricke dosimetry system

Fricke dosimeter solution



 The chemical species of interest is the production of 
Ferric ions (Fe3+) from Ferrous ions (Fe2+).

 The Ferrous ions are in solution.

 The maximum absorbed dose that can be measured is 
about 400 Gy.

 We use Fricke very rarely because we mainly use high 
doses both for research purposes and for sterilization 
and conservation.

Fricke dosimeter solution



Fricke dosimeter solution



 UV-VIS: Thermo Scientific Evolution 600 Uv-Vis 
Spectrophotometer

Measuring equipment for Fricke 
solution



 Recent plans are related to alanine dosimetry.

 We have acquired EPR.

 Goal: to install equipment; train personal and produce 
protocols for measurment.

Alanine/EPR dosimeter system



 EPR Spectrometer MiniScope 300, Magnettech, 
Berlin, Germany

EPR Spectrometer




