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PEOEPAT

Llenab: Pa3zpaboTka KoHLENUUM U 0a30BOTO MOIYJSI CUCTEMBbI
KJIMHUYECKOW TO3UMETPUM W PaJUAIlIOHHBIX U3MEPEHUI IS JTyde-
BOI Tepanuu.

Marepuan 1 Metonbl: KoHUeNLuUsI CUCTEMBI CTPOUTCSI B COOTBET-
CTBUY C COBPEMEHHBIMU KPUTEPUSIMU, UCTIOIB3YEMBIMU TTPY CO3NAHUU
MH(DOPMAITMOHHO-U3MEPUTENTBHBIX TexHomoruii. KoHcTpykiust 6a30-
BOTO JIO3UMETPUUYECKOTO MOIYJSl CUCTEMbI BKITIOYAeT B CeOsl YeThIpe
OCHOBHbIE KOHCTPYKTMBHbIE U (DYHKLUMOHAJIbHBIE YacTHU: MHOTOKa-
HaJIbHBIA 2JIEKTPOMETPUUECKUI Tpeodpa3oBaTeb; MEePCOHATbHbBIN
KOMITBIOTEP CO BCTPOCHHOM MHTepdENCHOI MIaToii Ha 32 aHAJIOTOBBIX
KaHaJIa; HAbOp MOHU3AIIMOHHBIX KaMep M (haHTOMOB JUTSI PEHTTEHOB-
CKOI1, raMMa- 1 2JIEKTPOHHO} Teparnuu, a Takxe JUIsl KOHTPOJIsl paaua-
LIMOHHOM 0€30MacHOCTU U, HAKOHEL, TPOrpaMMHOE 00ecTeyeHue.

Pesynerater: OCHOBHBIE XapaKTEPUCTUKU Pa3pabOTaHHOTO U CO3-
AHHOTO TO3MMeETpa: [uarna3oH W3MepeHus Toka (3apsima) —
1-1075—1-10° A (1-10714—6:10"2 Ki1), IMama3oH M3MepeHHs TOIo-
ILEHHOI 103kl (MOILIHOCTH J03bI) C KaMepoil oobeMom 0,6 cm® u
500 cm3 — 100 MxIp—1 MIp (0,6 MIp/Mun—1 xIp/Mun) u 120 Hlp—
1 Tp (0,8 mxIp/mMuH—1 MIp/MHH) COOTBETCTBEHHO, OTHOCUTEIbHAS
MTOTPELIHOCTD U3MEPEHMST 103bl (MOIIIHOCTH 103bl) — 1 % mipu moBe-
puTenbHoI BeposiTHocTH 0,95. B oTiimume oT M3BECTHBIX aHAIOTOB pa3-
paboTaHHOE TIPOrpaMMHOE OOecTieueHNe TTO3BOISIET TIPOBOIUTH aBTO-
MaTH3MPOBaHHBIC TO3UMETPUYECKIE M3MEPEHMsI, 00pabOTKy pe3yiib-
TaTOB, aBTOMAaTUYECKYIO FeHEPaLMIO MPOTOKOJIOB U3MEPEHUI U yrpa-
BJIeHUe anmaparypoii. basa TaHHBIX TPOrpaMMHOTO 0OECTIeUeHUs CITy-
SKUT He TOJIBKO [T HAKOTUIEHUST, HO ¥ [UTST OpraHU3aI MTHPOPMaIuu
0 CpeJICTBaxX, METOAMKAX, Pe3yJIbTaTaX U3MEPSHMIA U SIBJISICTCS] YaCThIO
CUCTEMBI YIIPaBJIeHUs J03UMETPOM. JI03UMETp OTBEYaeT TPeOOBAHUSIM
MATATD K npoBeIeHUIO U3MEPEHMI1 1 TPOTOKOJIUPOBAHUIO Pe3yJIbTa-
ToB KimHUIeckoir mosumerpun (TRS-398) u mo3BonsieT mepeittn Ha
J110001 IpYToii Jo3uMeTprudeckuit cranaapt. [IpearycMoTpeHo MOy Ib-
HOE pacIlMpeHue CO3AaHHOIO NO3MMETpa Ul MPOBEACHUST aOCOIIOT-
HOW NO3UMETPUM, U3MEPEHUI paguallMOHHBIX XapaKTepUCTUK Tepa-
TIEBTUIECKUX MTYYKOB, TIOTJIOMIEHHBIX 103 B (haHTOMAax 1 Ha GOBHBIX in
Vivo, a TakXe TI0JIei pacCesTHHOTO U3JTy4eHUsI.

BuiBoawl: PaspaboTaHa KOHLENLMSI CUCTEMbl KJIMHUYECKON
IO3UMETPUM U PafMallMOHHBIX M3MEPEHUI B JIyueBoil Tepamuu. B
COOTBETCTBUH C HE CO3MaH U UCIIBITAaH 0A30BBIN MOMYJTb CUCTEMBI —
KOMITBIOTePU3UPOBAHHBIN YHUBEPCATBHBIN KIMHUYECKUI TO3UMETD,
He YCTYMaloLIMii MO0 CBOMM 3JEKTPOMETPUYECKUM U AO3MMETpUYe-
CKUM XapaKTepUCTUKaM 3apyOexkHbIM aHajoram. JJo3umerp obecrie-
YUBAeT BO3MOXHOCTb BCTPaWBaHUSI JOTIOJTHUTEIBHBIX 3JEKTPOHHBIX
U TIPOTPAMMHBIX GJIOKOB [UTSI €TO PACITUPEHUs 0 TIOJTHOMACIITaOHOM
CUCTEMBI YIIPaBJIEHMsI KAYeCTBOM JIy4eBOI Teparuu.

KunroueBble ciioBa: dosumempuueckas cucmema, KoHyenyus, 6azo-
8bLil MOOYAb, NpoepamMmuoe obecneverue, 6a3a OAHHHIX, PaAOUAUUOHHbIE
U3MepeHus, 1y4eeds mepanus

ABSTRACT

Purpose: The development of conception and basic module of cli-
nical dosimetry and radiation measurements in radiation therapy.

Material and methods: Concept of the system is developed in
accordance with up-to-date criteria used to develop information meas-
urement technologies. System basic module construction includes four
main constructive and functional parts: multichannel electrometer, PC
with the built-in interface plate on 32 analogue channels, software and
set of ionization chambers and phantoms for X-ray, gamma and elec-
tron therapy as well as radiation safety monitoring.

Results: The main produced dosimeter characteristics are: the
current (the charge) measurement range is 1:10°°—1-100 A
(1-1014-6-102 K), dose (dose rate) measurement range with the ioni-
zation chamber volume of 0.6 cm® 1 500 cm® is 100 pGy—1 MGy
(0.6 mGy/min—1 kGy/min) and 120 nGy—1 Gy (0.8 pGy/min—
1 mGy/min) accordingly, dose (dose rate) measurements accuracy is
+1%. Alternatively to known analogues, the dosimeter software is
designed for the automatic dose measurements, results treatment,
measurement protocol automatic generation and equipment manage-
ment. Software date base provides not only uptake but information
organization about tools, techniques, and measurements data as well.
Data base is a part of dosimeter managing system. The dosimeter is
developed in accordance with IAEA requirements to measurements
and clinical dosimetry data reporting (TRS-398). It provides a possi-
bility to pass on other dosimetry standards. The module extending of
the created dosimeter to carry out absolute dosimetry as well as to
measure therapeutic beams and radiation field characteristics,
absorbed doses in phantoms and patients; scattered radiation fields is
foreseen.

Conclusion: Concept of the clinical dosimetry and radiation
measurements system for radiation therapy is developed. In accor-
dance with it the system, the basic module is produced and tested. The
universal clinical dosimeter does not cede to the analogues on its elec-
trometric and dosimetric characteristics. It is managed from PC having
multifunctional software and allows to build-in the supplementary
electron modules and software packages for its extending to full-range
system providing radiation therapy quality control.

Keywords: dosimetery system, concept, basic module, software, date
base, radiation therapy




