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In this paper we summarize the intermediate results of our study of the influence of hydroxyapatite synthesis conditions on its dosimetric properties using the EPR method. Namely, the influence of the pH of the synthesis medium, CO2 bubbling, annealing and centrifugation.
At the first stage of the study, the effect of pH of the synthesis medium was studied. 
The samples demonstrated sensitivity to ionizing radiation in the absence of EPR signal saturation in the dose range of up to 30 kGy. At the same time, the sample with the maximum amplitude of the radiation-induced EPR signal (pH = 8.6) demonstrated sensitivity to ionizing radiation only four times lower than natural hydroxyapatite of tooth enamel. In addition, it was found that the pH parameter affects the shape of the radiation-induced signal - the magnitude of the EPR line splitting decreases linearly with increasing pH. 
Also at this stage, the effect of annealing the samples at a temperature of 700 °C on their sensitivity to ionizing radiation was recorded. As can be seen from the figure, calcining the sample at a temperature of 700 °C leads to an increase in the number of radiation-induced paramagnetic centers by about 1.5-2 times in the entire dose range from 10 to 40 kGy. 
At the next stage, the effect of CO2 bubbling during synthesis was studied 
In these samples, the EPR spectra contained two groups of lines with a complex hyperfine structure, characteristic of manganese oxide. This structure arose due to contamination of the reagents with Mn ions and their "capture" of oxygen during CO2 bubbling. 
The nature of the dependence of the RIS amplitude on the dose has a clear correlation with the pH value. For samples with a pH value > 6.5, rapid saturation of the radiation-induced EPR signal is characteristic already at 10 kGy. Bubbling with carbon dioxide leads to an increase in the magnitude of the paramagnetic response to sample irradiation compared to samples synthesized in the absence of bubbling. The RIS amplitude at pH > 6 is only 3 times smaller than the amplitude of tooth enamel. 
These samples were also calcined at a temperature of 900 °C for 30 minutes. Annealing of the samples leads to a significant increase in the concentration of paramagnetic centers of manganese. Both hyperfine structure signals and a radiation-induced signal are observed in the obtained spectra. 
The value of the RIS amplitude for almost all samples does not depend on the IR dose, which indicates a rapid saturation of the EPR signal. Only for samples with pH = 6 is a slight increase within 15% up to 30 kGy followed by a sharp decline. At the same time, it should be noted that the magnitude of the radiation-induced signal of the annealed samples has an inverse dependence on the pH value in comparison with the samples of irradiated artificial hydroxyapatite that were not subjected to heat treatment. For annealed samples with pH < 6.5, the RIS value is three to four times greater than the RIS value of samples with pH > 6.5. Thus, annealing of the bubbled samples at a temperature of 900 °C for 30 minutes leads to a decrease in the concentration of paramagnetic centers responsible for the radiation-induced signal, relative to the samples that were not annealed. 
X-ray diffraction analysis showed that the concentration of HA in the samples during bubbling was about 17-30%. To increase the concentration of HA, it was decided to use centrifugation (test 4 minutes). 
After centrifugation, the samples were divided into three parts - upper, central and lower. All parts of the same samples follow the same trajectory with small deviations. This may indicate the similarity of the structure of the samples. At the same time, the deviations in the lower part of the sample are greater than in the others. 
The amplitudes of the lower parts of the samples behave basically the same, when the other parts are less correlated with each other. But none of the samples behaved in a similar way. On average, after centrifugation, the concentration of HA in the samples increased by 5-10%.
In general, the experimental data confirm the possibility of using synthetic hydroxyapatite in EPR dosimetry. However, to achieve sensitivity parameters comparable to the natural material, further optimization of the synthesis conditions is required.
Currently, the most effective synthesis conditions include:
· The pH value of the synthesis medium is 8.6;
· Annealing the sample at a temperature of 700 °C;
· Centrifugation of the precipitate and collection of the lower part to increase the concentration of the material.
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