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NPUMEHEHHUE CIIEKTPOMETPA MKC-AT1315 IS KOHTPOJISA PAJIMOHYKJINJIOB,
OBPA3YIOHIUXCS B ITPOIECCE ITPOU3BOJACTBA PAIMODPAPMIIPEITIAPATOB
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Annoranus. Criekrpomerp MKC-AT1315 mo3BosnsieT onepaTHBHO BBISBIATH TEXHOJOTHUECKUE PaTHOHYKIIHIBI
B IIpoliecce npousBozicTsa POII Ha ocHose F kak B pereHepHpOBaHHOM BOJIE, TAK U B KAPTPUKAX COPOLIUOHHOM
ouncTkd. OLEHKY COZepKaHNEe HEKENATeNbHBIX PaJlHOHYKIHIOB LENECO00pa3sHO NPOBOIUTE 10 MUKy C MaKCH-
mymom 130 k3B, 06ycoBieHHOMY M30TOTIOM K06anbTa %' Co, KOTOPBIH SABJISETCSA TOMUHHPYIOMIMM HEKENATENb-
HBIM PaJUOHYKIIHIOM.

KuaroueBble cioBa: paarodapmipenapar, palioHyKIHIbI, COMHTHISIHOHHBIH ciiekrpomeTrp MKC-AT1315, pe-
renepar sojpl [20]H20.
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Abstract. The MKS-AT1315 spectrometer allows you to quickly identify technological radionuclides during the
production of 18F-based radiopharmaceuticals both in regenerated water and in sorption purification cartridges. It
is advisable to assess the content of unwanted radionuclides based on the peak with a maximum of 130 keV, caused
by the cobalt isotope 57Co, which is the dominant unwanted radionuclide.
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B cootBerctBuu ¢ tpeboBanmsimu GMP (Good
Manufacturing Practic) npu mnpousBojacTBe pajgro-
tapmmpenapatoB  (POII) gmomkeH NPOBOAUTHCS
©KETHEBHBII KOHTPOJIb NPUMECHBIX PaJAUOHYKINIOB
(PH) B rotoBoM nexapcTBeHHOM mpemaparte. Kpome
Toro [l], 3arpsi3HeHME pacXOAHBIX MaTepHAIIOB
PaIMOXMMHYECKOTO CHHTE3a TOOOYHBIMH  Pajuo-
HYKJIMIaMH TPUBOINT K YBEIMYECHHIO HOMEHKIIATYPBI
n o0BeMOB JXKUIKUX U TBepablx PAO wm TpeOyer
MEPUO/IMYECKOTO  BBIOOPOYHOTO ~ KOHTPOJISI  HX
pPaJUOHYKIMAHOTO cocTaBa. Ilpy  MHTEHCHBHOM
exeaHeBHOM mpousBoactBe POIT (1o 3 cuHTe30B B
neHb) B [I9T-mieHTpe HakamumBaeTcss — OOJBIIOE
KOJIMIECTBO TBEPIABIX M JKUIKUX PaIHOaKTHBHBIX
OTXOJIOB, KOTOPBIE MPEICTaBILIIOT COOON KapTpHIKH
COpOLIMOHHOK OYMCTKH, PETeHEePHUPOBAHHYIO BOJIY
[OJH.O u, B MeHblueit cTeneHu, pacTBOpHI s
nesaktuBanmu  obopymosanmsi [2-4]. Kpome Toro,
TpeOyeTcss MOHHUTOPHHI CMEHHBIX JeTajied IHKIIO-
TPOHA C LETbI0 OLEHKU JI03, IOTy4aeMbIX IEPCOHATIOM
[5]. Panee [3] Obuta mpoBemeHa WACHTH(GUKALA Y-
M3IIyYaloluX PaJUOHYKIHAOB M OHpeJeNeHHe HX

AKTUBHOCTH B PETEHEPHUPOBAHHON BOJE M TBEPABIX
PAO ¢ ucnonb30BaHneM CIIEKTPOMETPA C JIETEKTOPOM
Ha ocobo umctoM TepMmaHud. llpu pyTHHHOM
npousBoactee POII, xorna paguoHyKIMAHBIA COCTaB
PAO wusBecteH, paspemiarormasi CocoOHOCTh TaKOro
CreKTpoMeTpa M30BITouHA. J[71 KOHTPOIIS MPUMECHBIX
PH B pytunaOM npomsBojctBe PDII nenecoobpasno
WCIIONIb30BaTh OoJsiee  JIEIIEBbIe CHEKTPOMETPBI  CO
CHMHTWUBILMOHHBIMU  JieTekTopamu. [l Kadect-
BCHHOW pabOTBl C 3THMH CHEKTPOMETpaMH HEOoOXO-
JIMO  YCTaHOBHUTH NPHHAIJIEKHOCTH IHMKOB B Y-
CIIEKTpax, TOJYyYEHHBIX Ha CHUHTWUIIIMOHHOM
CIIEKTPOMETPE, C KOHKPETHBIMH PaMOHYKJIHIAAMU.

C »T0if mHedabl0 HaMH OBUTM TIPOBEICHEI
OJTHOBPEMEHHBIE H3MEPEHNS Y-CIIEKTPOB OJTHUX U TEX
ke o0pasnmoB kuakux U tBepasix PAO ma IIIII-
cnektpomerpe ORTEC w Ha OTEYECTBEHHOM
CIUHTHIISIIMOHHOM criekTpomeTpe MKC-AT1315.

Marepuansl 1 MeTOABI M3Mepenuii. HapaboTky
pamuonykiuaa  ®F B yclOBMSX  PYTHHHOTO
npousBojcTBa POII ocylecTBisian Ha yCKOpUTENe
Cyclone 18/9 HC (IBA, benbrus) nmpu obayuenun 18
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M>bB npoToHamMu BOfbI, 000TaIIEHHOM 0 KUCIOPOTY
BO mo 97% («lleHTp MOJNEKYNAPHBIX HCCIIE-
noBanuii», Poccus). Mcnone3oBanu HHOOKMEBYIO MU-
urenp Nirta Fluor (IBA, Benbrus) o6semom 3,2 mut.
Bpemsi oOiydyeHnss MHIIEHH 3a OIUH IIPOU3BOA-
CTBEHHBIH LUK cocTaBisuio 60-140 MUHYT, HOHHBIN
TOK Ha MuIeHH — 75-80 pA.

CUMHTHUISIIMOHHBIA CIIEKTPOMETP MKC-
AT1315 obecrieunBaeT pETUCTPAII0 TaMMa-H3-
JyuyeHus B nuana3one 3Hepruit ot 50 1o 3000 k3B u
OeTa-u3JTydeHUs] B AWANa30HE T'PAHUYHBIX SHEPTHH
ot 150 10 3500 x3B. UyscTBuTensHocts aus 3'Cs B
reomeTpud  «JleHtan  cocraBnser  8,87-107
umn-1/(c-Bk), 4yBcTBHTENbHOCTD A1 °Sr B reomet-
pun 0,031 — 3,5-10°% umm-/(c-BK). OnHOBpEMEHHO
OTIpEJICTICHUE AKTUBHOCTH Y-H3Ty4YaloIUX pPaguo-
HYKJIMIOB BBITMOJNHSIM C HCIIOJIB30BAHHEM CIICKT-
poMeTpa Ha 0c000 YMCTOM IrepMaHMU: JeTe-KTOpHas
cuctema GEM40-83/DSPEC jr 2.0; snepretuueckuit
nuanazoH 14,5-2911,4 x3B; pazpemenue 0,182
k3B/kanan. U3-3a  Beicokod akrtuBHOcTH  8F
HU3MEpeHUs MPOBOAMIM HE MEHee, YeM uepe3 JBOoe
CYTOK HOCJIE MTOCIEAHET0 00IyueHusI.

B kauectBe 00pa3smoB Ans M3MEpEHUH ObLIH
HCTONB30BaHBl  TBepable  PAO  (xapTpumxu
copbumonnoit  ourictku QMA, Alumina u SCX,
UCTIONIB30BABIINECS B  TPOIECCE MNPOU3BOJCTBA
P®II), a Taxxke 6 mpod 06beMoM 1 MII BOIBI H,180,
o0my4deHHOW B pasHble mHE no3amu 4800-9900
MKA'MMUH H© Tpomenuel Boigenenue °F  mHa
kapTpumke QMA (masiee — pereHepar) U pacTBOPHI,
MOJTy4eHHBIE TT0CTIE Je3aKTUBALUK 000Dy 10BAHUS

Oxcnepument. Ha pucyrke | mnpuBeaeHs
CpaBHUTEIIbHBIE Y-CIIEKTphl pereHepara. HunkHui
crextp usmepeH Ha IIII/I-nerexrope, BEpXHUN — HA
crnekrpomerpa MKC-ATI1315. Pesynbrarel u3me-
peHMII  aKTMBHOCTEH  JOJTOXHUBYIIMX  pajuo-
HYKIUZAOB Ha ramma-Oera-cnekrpomerpe MKC-
ATI1315 u npu HCHONB30BaHUU CHEKTPOMETpa Ha
0c000 YHCTOM T'epMaHUM NPAKTHYECKH COBIIAIAIIH.
Bo Bcex CHMHTHJULSILMOHHBIX CIIEKTpax HaOJIro-
Janock 9 mukoB ¢ MakcumyMamu mipu 130, 510, 840,
~1030, 1250, 1350, 1750, 2050 1 2600 3B (pucyHOK
1). HaubGonee  WHTEHCUBHBIE W3  HHUX  —
HU3KOB3HepreTuueckue. llpyn yBemuueHHH SHEPruu
IIMPHHA THKa BO3pPAcTaeT, a €ro HHTCHCHBHOCTH
CHIKAeTCA. WACHTU(QHUIMPOBATh  PATHOHYKIUBI,
OTBETCTBEHHBIC 3a yKa3aHHbIe Bbile HKU. [Tuk 1 ¢
MakcumymoM sHeprun 130 k3B oOyciosien wuzo-
TonoM kobabTa ' Co, UMEOIMM JIBE MHTEHCHBHBIX
JIMHHUU Y-U3IY4EeHUs C SHEPTrusiMU paBHbIMH 122,1 n
136,5 x3B. Iluk 2 ¢ MakcumyMoMm nopsinka 511 k3B
o0ycnoBNeH  aHHWTWIANUEH  mo3uTpoHa. OHa
MpHUCYyIIa BceM [+-M3IydaromuM H30TONAM H IS
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UIEHTH(HUKAINN TEXHOIOTUIECKUX PAIHOHYKIHIOB
B JIaHHOM cllydae He npurojgHa. OTMETHM, 4TO MO
3TOMY MUKy OOBIYHO OIPEIENSETCH HHTEHCUBHOCTh
nenesoro paguonyknuia IIIT guarnocruxu 8F. [Tux
3 CBA3aH C M30TONOM Maprasua >‘Mn, MUMEroIMM
SHEPrUI0 U3IyYeHHs raMMa-KBaHTOB paBHYIO 834,85
k3B. B 3TOM e JManasoHe HaXOJATCS JHEPIHU
U3JIyueHHs U30TONoB KobanbTa °Co (846,8 k3B) u
5Co (810,8 x»B). MoxHo c Gonpmoil moneit
YBEPEHHOCTH YTBEPIKIATh, UTO MUK 4 ¢ MAKCUMyMOM
BOIm3M 1100 k3B 06ycloBiIeH U30TONOM LUHKa 597N,
MOCKONIbKY TIMKHM JPYTHX TexHoJormdeckux PH B
9TOM JHana3oHe OTCYTCTBYIOT. CllabOWHTCHCHBHBIC
nuku ¢ sueprusamu ~1030, 1250, 1350, 1750, 2050 u
2600 k3B, BeposTHee Bcero, cBa3anbl ¢ *°Co.
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lamMma-6era-cnekrpomerp MKC-ATI1315 1o3-
BOJISIET OIIEPATUBHO BBISABITH HEXEIATEIbHbIEC TEX-
HOJIOTUYECKHE PAJANOHYKIHIBl B MpOLEcCe MPOH3-
BojcTBa PDII Ha ocHose ‘®F kak B pereHepupoBaH-
HOH BOZE, TaK W B KapTpUIDKaX COPOIMOHHON
OYUCTKH. [IpHueM OLEHUTH CcoAepKaHUEe HeXena-
TEJIBHBIX TEXHOJIOTHYECKHUX PAJAUOHYKIHIOB MOYKHO
10 MKy ¢ MakcuMyMoM BOmm3u 130 k3B, 00ycios-
JIEHHOMY HM30TONOM Kobaibra %Co, KOTOpBIH ABJIs-
€TCcsl JOMUHUPYIOIIUM HexxenateabHbiM PH.

Jlutepatypa

1. Owuncrka [*®F]dTopraa OT TONTOKUBYIMX PAHO-
HYKJIHIO0B IpH Ipou3BocTse [8F]hTopae30KCcHIIIIoKo3h! /
A.A. VantokoBud [m np.] / MennumHckas ¢usuka. —
2018. — Ne 4(80). — C. 59-65.

2. Reprocessing of lIrradiated [®O]H20 under the
Conditions of a PET Center / S.D. Brinkevich [et al.] //
Radiochemistry. — 2019. — VVol. 61, N 4. — P. 483-490.

3. Brinkevich, S.D. Activation Radionuclides in the
Process of Irradiation of a Niobium Target at the Cyclone
18/9 HC Cyclotrone / S.D. Brinkevich, D.l. Brinkevich,
A.N. Kiyko // Physics of Atomic Nuclei. — 2020. — V. 83,
N 12.-P.1732-1737.

4. Separation of Long-Lived Radionuclides on QMA
Light Anion-Exchange Cartridge in Manufacture of Radi-
opharmaceutical Preparations Based on 8F / V.O. Krot [et
al.] // Radiochemistry. —2021. — V. 63, Ne 2. — P. 235-242.





