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Pa3paGoTana aBTOMATH3UPOBAHHAS TEXHONOTHs cuHTe3a [ F|hTopMeTHxouHa, paguohapM-
npernapaTa Juisl TUarHOCTUKH OHKOJIOTHYECKUX 3a00JIeBaHHI METOIOM ITO3HUTPOHHON YMHUCCH-
oHHOI ToMorpaduu. CuHTe3 ObUT BBINIONHEH Ha cTannoHapHoM moxyne TracerLab FXpy (GE
Healthcare) mo TexHOJIOTHH, OCHOBAHHOW HAa KOMOMHHPOBAHHOM HCIOJIB30BAaHHU IMPOIIECCOB
on-line ankunMpoBaHuUs U METONOB TBepAO]a3HOH FKCTpakuu. Morylb CUHTE3a ObUT Mozep-
HHU3UPOBAH, YTO MO3BOJIUIIO ONIEPUPOBATH PA3HBIMU 3HAYCHUSIMHU IMOTOKOB TeJIUs HA KPUTHIHBIX
CcTaausIX mpolecca. PaanoXuMu4eckuil BBIXOJ [ISF](i)TopMeTI/IJ'IXOIII/IHa cocrasui 6oiee 10 %,
YTO JIOCTATOYHO JUIS TOJMYYEHHSI HECKONBKHX KIMHHYECKHX J103. [lapamMeTphl KOHTPOJS Kave-
cTBa nmomydenHoro [ “F]dTopMeTHIXONHHA YIOBIETBOPSIOT TpeGoBanusM dapmakoren PD.

KiroueBble ciioBa: Mo3uTpoHHasi SMHCCHOHHast Tomorpadus; [19T; [lgF](’pTopMemnxonHH;

TracerLab FXpy.

B HacTosmee BpeMsi TO3UTPOHHASI SMHUCCHOHHAS TOMO-
rpadus (I19T) 3aHuMaeTr Beayliee MECTo B TPYIIIE METO-
JOB MEAMIIMHCKOM BH3yann3allid W TO3BOJLSIET peIIarh
MHOTHE 3a/[a4l OHKOIMAarHOCTHKH. B ocHOBe merona ite-
JKUT HCTIOJIb30BaHue paanodapmmpenaparos (PDIT), 6uo-
JOTUYECKN aKTUBHBIX COCTMHEHHH, MEUCHHBIX KOPOTKO-
YKUBYIIHMH PAIHOU30TONIAMH C TIO3UTPOHHBIM THIIOM pac-
maza. B Hacrosimiee BpeMmsi Hamboiee BOCTPEOOBAHHBIM
P®II na ocuose xonuua spisercs ['3F]dropmerrixommun
(2-ruppoxcustii-N-[ BF]hropmeTrin-N, N-1uMeTHIaMMO-
nuid, ['8F]®MXon) [1 — 3], KOTOPEI IPUMEHSIOT IS I1-
arHOCTHKH OITyXOJICH MO3ra W paka MpeICTaTeIbHOMN xKe-
Je3Bl.

Cremyer OTMETHTH, YTO BBHIY BBICOKOW PaIHOAKTHB-
HoctH cuHTe3 POII mis [13T tpedyeT BHICOKOTO YPOBHS
aBTOMAaTH3alNH, OOCCIIEUNBAIONICTO PAJAUAIMOHHYIO 3a-
OIUTY TepcoHana. Tak, paTioaKTHBHOCTh KOPOTKOXKHBY-
mero ¢ropa-18 (7, 110 MuH) Ha BBIXOZE M3 MHUIICHU
OUKIOTPOHA JOCTUTACT HECKOJBbKHX necsTkoB ['bk. Kpo-
M€ TOr0, aBTOMAaTH3aIlisl CHHTE3a 00CCICUMBACT BBITIOJN-
Herne HopM GMP (Good Manufacturing Practice), koro-
pBI€ IIpeIyCMaTpUBAIOT [TO3TAIHbBII aBTOMATH4YECKUN KOH-
Tponb mpouecca cuHTe3a (quality assurance) kak
OCHOBHOTO (paKkTopa, rapaHTUPYIOIIEro KauecTBO MONIY-
yeHHoro POII.

B cBs13u ¢ 9THM B TIOCIIEIHUE TOIBI OTMEYASTCS OTPOM-
HBII MHTEpEC K aBTOMATH3alUH METOIOB CHHTE3a KIIMHHU-
gyecku 3HaYUMBIX [19T pamuoTpeiicepoB ¢ UCIIOIB30BAHH-
€M CHCHUAN3UPOBAHHBIX aBTOMATH3HPOBAHHBIX CHCTEM
(aBromaru3upoBaHHBIX Moayinel cunteza — AMC) [4, 5],
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MIOMEIIICHHBIX B 3aIIUTHBIC CBHUHIIOBBIC OOKCHI (Topsrane
kamepsl). Jnst cuaTe3a n ounictku POIT aktuBHO mprmMe-
HSIOTCSI DKCIPECC U on-line TEXHOIIOTHH M METOIBI TBEp-
nodasuoit sxctpakiuu (TDD), XopoIo MoAAOIIHecs aB-
tomaru3anuu. s TDOD mpuMeHSIOT crieluaibHbIe Ta-
TPOHBI (KapTpUIKU), B KOTOPHIX BHYTPH MHEPTHOU
MTOJIMATUIICHOBOH MJIM TOJMIIPOITMIIEHOBOM 00O0JIOUKH I10-
Merniaercsi copoeHT (45 — 150 Mr), MIOTHO ymakOBaHHBIN
MEXIly 2 TOPHUCTBIMHU IeperopoakaMu. KapTpuiku sSBis-
OTCA OAHOPA30BbIMH, OHH CHa6)KCHbI COCAUHCHUAMU
tuna “luer lock™ n nerko ycraHaBiIMBaIOTCSA B JIMHUH Iie-
peHoca peareatoB B AMC. B kadecTBe cOpOEHTOB HC-
MOJB3YHOT cuiiKarens (Silica), oOpanieHHO-(ha30BbIe COp-
oentsl (C18, tC18), xarnono- (SCX, CM-Light) — u
aanonoodmennsle (QMA, PS-HCO,) cMomnsl u apyrue.
3T0 HaeT BO3MOKHOCTH OBICTPOTO Pa3IENeHHS U OYHCTKH
CIOXHBIX cMecel MetorioM TDD. DyHKIMOHATBHBIC XH-
MHYECKHUE TPYIIHI TSI COPOSHTOB B TeX KapTpHUIKaX, KO-
TOpBIe OBLTH UCIIONIH30BAHEI B TAHHOW paboTe, IIPHBEICHBI
KypCcUBOM Ha puc. 1.

PacnpocTpanenHoii miatdopMoil UIsi aBTOMaTH3AINH
npoueccoB cuHTe3a POII Ha ocHOBe ¢ropa-18 sBisiercs
crarmoHapHbiii AMC TracerLab FXp (GE Healthcare), a
Takke ero oosee mo3aHss Mogudukanus TracerLab FX N
Pro. Takue momynu ycranosnensl Bo maorux [I9T nen-
Tpax, B TOM uucie u B Poccun, ogHako, BBHAY 0COOCHHO-
CTEHl CHHTE3a PA3IUYHBIX KIACCOB PaJHOTPENCEPOB,
agantanus AMC kx mpou3BoAcTBY KoHKpeTHoro POII
MIPEICTABIIET COOOM CaMOCTOATENBHYIO HAaydIHYIO U TeX-
nonorndeckyro 3amauy. Cunres ['SF]J®MXon Bimouaer
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Ionyuenue "8F B Mumenn LIUKJIOTPOHA |

v

Cop6uus "“F-¢ropuna Ha kaprpumxe QMA (-C(O)NH(CH 5)sN(CH3)s Cl) |
v

Snonposanne F-dropra ¢ kapTprmka B Brze Komruiekca [K/K2.2.2] TEF |

v

VYnanenue pacTBopHTeNeH M a3eoTpolHas ocymka kommekca [K/K2.2.2] I8
B peakTope; CKopocTh notoka resus 200 Mir/MuH

\

Ho6asnenne CH,Br, B peakTop, [ISF 1dropuposanme 90 °C, 5 mun

v

Juctmntsioust [lgF]CHzBr uepes kaprpumk Silica (-SiOH) npu 40 °C
¢ norionieHueM Ha kaprpumke tC18; ckopocts nortoka renust 30 Mi1/MUH

Peaxuust [ F]JCH,Br ¢ IMAD na kaprpumke tC18 (-SiGsHs;), obpasosanue
['*F]dMXon

v

[IpombiBka xaptpumxa tC18 aTanomoM, copOust [ISF](DMXOJ'I Ha KapTpHDKe
CM Light (-CO;Na")

’

[pombieka CM Light BOjOH, yiasieHre 3TaHOJIA  OCTaTKOB PACTBOPHTENCH |

CumbB [ 18F](I)MX()JI c xaprpumka CM Light pactBopom 0,9 % NaCl |

| CrepunbHoe GuiIbTpoBaHue [ 8F]CI)MXon |

Puc. 1. Brok-cxema cuatesa i oanctky [ 8F]dropmernxomma ([ 8F]®MXom). ®yHKIMOHATEHBIE TPYTITIE COPOEHTOB MPHBEICHB KyPCH-

BOM I10CJIC Ha3BaHUA KapTPpUIKA.

CTAJMIO TIOJTyYCHUS JIETY4ero Me4eHHoro ¢propoM-18 me-
THJIUPYIOLIETO areHTa, ['8F]¢propOpomomeTana
(['®F]CH,Br) [6] (puc. 2). [lyist BBIIOJHEHUS 3TOTO CHHTE-
3a HEOOXOIMMO HCIIONIb30BAHNE PA3IMYHBIX U CTPOTO KOH-
TPOJIUPYEMBIX ITOTOKOB Ta3a, YTO HE TNPEIYCMOTPEHO B
cranmaptHoii kongwurypamun TracerLab FX. Llensto Ha-
cTosimedt paboThl sBhsiercss Moaudukanus (M3MEHEHHE
cranmaptHoii koH(purypannn) AMC, TracerLab FXgy,
Uit oOecTiedeHnsT ONTUMAJIBHEIX MTapaMeTPOB CHHTE3a U
ycinoBuil ouncTky [SF]OMXon 1 paspaboTKy Ha 3TOi oc-
HOBE aBTOMATHU3HUPOBAHHON TEXHOJOTHH IPOHM3BOICTBA
nagaoro POII.

Asromaruzanmu cunTesa ['SF]OMXon ¢ ucmons3osa-
nueM AMC mnardopmsl TracerLab mocBAIeHO HECKONb-
KO pabot [7 — 9], HO B 3TUX paboTax HE ObBUIH JETATU3H-
pOBaHBI BHECEHHBIC U3MEHeHUs1 B KoH(purypamnmo AMC.
B pamkax mocraBieHHOU 3a1a49u pa3pabOTKU aBTOMATH3H-
poBanHOM TexHomoruH [SF|®MXo, Hamu OBUTH BBIETE-
HBI OTanbl CHHTE3a M MPOMEKYTOYHOW OYMCTKU PaJUO-
Tpeiicepa (puc. 1).

[TepBbIii 9Tan, BKIOYAIONMKA TOTy4YeHHe ¢ropa-18 B
(hopMe peakIMOHHOCIIOCOOHOTO KOMILICKCa JUIsl Y4acTHUsl
B PEaKIUAX HYKICOQUIBHOTO PAaroPTOPHUPOBAHUS, SBIISI-
eTCs CTaHAAPTHBIM Uil OONBIIMHCTBA MEUCHHBIX (TO-
pom-18 panuotpeticepos [4, 5, 10]. Pagnonykmuzg mosmy-
yaioT B popme ['8F]dropraa npu o6aydeHHH TPOTOHAMU
obGoramenHoi Boabl-'80 B BOAHON MHUILEHH LUKJIOTPOHA
no saepuoii peakuuu '80(p, n)'8F. drop-18 copbupyror
Ha aHHMOHOOOMEHHOU cmoite (kapTpumk QMA, Waters) u
3aTeM SIIOMPYIOT PaCTBOPOM, COACPIKAIIUM MeK(azHBIiH
kataymzarop (M®K) — amuHononusdup kpunrodukc
2.2.2. — u xapOoHar Kayjus (OCHOBaHHE) B CMECH alleTO-
HUTpII — Boxa. [lpum HarpeBaHWu B TOKE ra3a CIEIBI
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BOJIBI YAJISIOT B BHJIE a3€0TPOIA MOCIEA0BATEIBHBIM J10-
0aBJICHIEM HECKOJIBKUX IMOPIHMI alleTOHUTPUIIA U yIIapHh-
BaHMEM PEAKIMOHHOI CMecH ocyXa.

[Tony4yeHHBIH “‘CyXoW” peakIMOHHO-CIIOCOOHBIH KOM-
wieke [K/K2.2.2.]1"18F ciy)ut GpropupyroiimM areHTomM B
peaknuu HyKIeo(hmIsHOTO (GTOPUPOBAHUS TUOPOMOMETa-
Ha (anetoHuTpui, 90 — 95 °C, 5 muH). O6pa3yromnimiics B
peaxuuu serkosetyqnit ['8F]CH,Br ucnons3yroT Ha BTO-
poii cramum, peakiwu ['8F|ropMeTHiMpoBanus TMMETHII-
amuHodTanona (JIMAD), nanecennoro Ha kapTpuk tC18
it TOD (on-line ankunmuposanue). Copoent tC18 umeer
Ha TMOBEPXHOCTH TPUPYHKIUOHAIbHBIE CHJIAHOJIbHBIC
rpymmsl -SiC ¢H;,, B ommmame ot C18, comepxaruero Mo-
Ho(yHkImoHanbHele rpynmsl Si(CH,),H,,. st addexk-
TUBHOIO mpoTekanus peakiuu ['F]dropmernanposanus
HEOOXOIMMO ylajeHne TuOpoMMeTaHa, KOHKYPUPYIOIIETO
¢ ['®F]CH,Br B peakunu aqKuiIupoOBaHUs TUMETHIAMUAHO-
starona (JJMAD). IMAD sBisercss He TOIBKO CyOcTpa-
TOM, HO ¥l PAaCTBOPHUTEIIEM, H OCHOBAaHHEM OTHOBPEMEHHO.
Paznenenne nocturaercs B pe3yabrare MEPEroHKH 3a CUeT
pa3HOCTU B TeMIlepaTypax KHUIeHHs 2 OpOMHIOB —
CH,BrF (9 °C) u CH,Br, (97 °C). B pabore [6] mpexno-
*KeH mpoctol U 2(P(eKTUBHBIA METON  OYHCTKU
[18F]CH2Br, a UMEHHO, B TPOIlecCe AUCTHIULSILIAA areHT
MPOXOJUT Yepe3 4 COeIUHEHHBIX MOCIEA0BATEIBHO OIHO-
pasoBbix TOD kaprpumka SepPak Silica Plus, Waters.
[Ipu MeIeHHOM U CTPOTO KOHTPOJIMPYEMOM IOTOKE Taza
JIOCTHTaeTCsl He TONBKO paslelicHne OPOMHIOB, HO M BBI-
cokast crenenb nornouienus ['8F]CH,Br na moBepxHocTH
tC18 u sdpdexTuBHOCTs peakuun 'F-propmermauposa-
Hust JIMAD. KoHTposb 3TOH cTaguu sIBIAETCS KPUTHY-
HBIM [P aBTOMaTU3aluy cunTesa [SF]dMXou.
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[KIK2.2.2]*18F"

90 °C, 5 MuH
CH,Br 18FCH,Br
2272 CHCN (Twn82°C) 2
OunbpomomeTaH, ["®F]dTOopobpoMomeTaH
(TKVII'I 97 OC) Y\Y\q\\i\’\‘;\;?\?jza (TKVII'I 9 OC)
preT g =
«ap™®
H.C
BECH,Br > R \. OH
2 H3C\ \./N\’\/
3
,D‘MAS, [18F]¢MXOH

Peakuuns Ha kapTpuoxe tC18

Puc. 2. Cunres ['8F]dMXon peaknumeii mumerinamunostanona (JIMAD) ¢ [18F]prop6pomomeranom.

JanpHelimee pasneneHue LEeJeBOro MNpoAyKTa U
AMAD merogom TDD ocHOBaHO HAa TOM, 4TO, Oymaydu
HOHHBIM coequHenueM, [SF]dMXon copOupyercs Ha Ka-
THOHOOOMeHHOM KapTpumxke CM Light, torma kax
JAMAD, pacTBOpUTENN M HEMOHOTEHHBIE MPUMECH TPH
MIPOMBIBKE KapTpHUKa 3TAHOJIOM U 3aTe€M CTEPHIBLHON BO-
ol ymansoTrcs B oTxonpl. Ha mocnenHe craguu

[8F]®MXon cmbBator ¢ CM Light 3 M 0,9 % NaCl
(puc. 1).

[Tonyyenue komiuiekca
[K/K2.2.2.]"F u ero

Pesynomamer u ux oocyscoenue

Kaxk yxe ormeuanock, Hanbosaee KPUTHIHON B CHHTE3€E
['8F]®MXoun sinsiercst craaust ounctku ['*F]CH,Br meto-
JIOM JIUCTHJUIALAN TIPH MEJIEHHOM U CTPOTO KOHTPOIIH-
pPYyEMOM MOTOKE Ta3a-HOCUTENs, YTO HEIOCTHXKUMO B
cranmaptHoil koHpurypanun TracerLab FXpy. B 10 *e
BpeMst JUIS TIEPE/Iadi PEareHToB, OLICTPOTO YIAIEHUS pac-
TBOpUTENEH  HAa  CTAgUU  TIOJNYYEHUs  KOMIUIEKCA
[K/K2.2.2.]"18F-, mepenaBiuBanus pacTBOPOB 4epe3 Kap-

Tenuit

Kaptpumx Silica
CIIYXKUT JJI1 OYUCTKHU

peaKIs ¢
JTUOPOMMETAHOM B
PEAKIIOHHOM COCY/Ie

DmoeHT ' CH,Br))
uist QMAY! BACN

Kaprpumx
QMA mnst
BBIJICJIEHUS B

jetydero [ ]8F]CH2Br

/

Ha xaprpumxe tC18

MPOUCXOAUT PEeaKLUs

["*F]CH,Br ¢ JIMAD,
kapTpux CM cinyxut
JUISL OUMCTKH

OTx01bI

Bakyymuslit

Hacoc cocyn

PeakunonusIit

18
["*FldMXon
Kaprpumx
Silica
Kaprpumx
tC18
Kaprpumx
CM
V15
30
MIT /MUH
OTX0IBI
["*Fl®MXon

Puc. 3. Koncrpykuunonnas cxema Motyis TracerLab FXpy, afantuposanHas JUis CHHTE3a [18F]dMXon.

Xumuko-papmanesTuyecknii xkypuaia. Tom 52, Ne 8, 2018

43



TPUJKU HEOOXOIUM BBICOKMU TOTOK, 150 — 200 mu/muH,
KOTOPBIN M yCTaHOBJIEH B 0a30B0ii KoHUTrypanuu. YToob!
00ecreYnTh BO3MOKHOCTD TIO/Ia4d B PEAKTOP KaK BBICOKO-
r0, TAK ¥ MaJIOTO MOTOKOB TeJIHsl, HEOOXOIUMO OBIJIO BHE-
CTM HU3MEHEHUS B KOHCTPYKLUUOHHYIO cxemMy AMC
(puc. 3). ns 3Toii 1eny ObUT TOAKIIOYEH JOTOJTHUTEIb-
HBII BEHTWIb V21, a Taikoke yCTaHOBJIEHBI JOIOIHUTEIb-
HbIC TPOWHUKH JJIsl pACTIPEICIICHUS TTIOTOKOB TeJIHs Yepe3
V20 u V21 u penyuupyomuil peryastop MmoToka, ycra-
HOBIICHHBIH niepes] BeHTHieM V21. Takum oOpa3oM, BeH-
Tk V20 obecrieynBall mojady WHEPTHOTO rasa ¢ IMOTO-
koM 200 mu/muH, a V21 — peryaupyemblii HU3KHH TIOTOK.

B mpouecce muctmmisiimu ['8F]CH,Br uepes cepuio
KapTpumxkeil ¢ cunukareneM (Silica) n moniomeHus: 3Toro
areHTa Ha kapTpumxke tC18 HeoOXoaMMO KOHTPOIUPOBAThH
pacrpeseleHie paanoakTuBHOCTH. OHAKO WMEIOIINecs
B AMC TodeuHble JETEKTOPbI PaAMOAKTUBHOCTH YCTaHOB-
JICHBI CTAIIMOHAPHO PSAJAOM C COCYJIOM-TIPUEMHUKOM O0ITy-
4eHHOW BOIbI-'30, peakTopoM M MEHHIMIUTMHOBBIM (iia-
KOHOM JUisi cOopa KOHEYHOTro mpoaykra. Jlis u3MepeHus
PaIMOAKTUBHOCTH KapTPUDKEH HaMU OBbLIM yIJTMHEHBI
BCE COCIOMHUTENbHBIC TPYOKH, a KaXIBI U3 KapTPUIKEH
OBUT IOMETIIEH B N30JIMPOBAHHBIN KOJIOZEI] 3 CBHHIIOBBIX
Kupnuyeil. B kaxxaoMm konomle pacroiarayics muppoBon
raMMa-cyeTyuK, 4TO JaBaJl0 BO3MOYKHOCTb OIpENeNiTh
MaKCHUMYM HaKOIUIEHHUS WJIN yAaJleHUsI aKTUBHOCTH € KaX-
moll  rpymmel  kaptpumked.  [lpm  nucthisnuun
['8F]FCH,Br npu motokax remust 100, 60 u 30 mi/MuH yc-
TAQHOBJICHO, YTO HAWJIYUYIIMH BBIXOJ KOHEYHOTO MPOIYKTa
JOCTUTAJICSl MNpH IUIABHOW JUCTWULIIMA W TIOTOKE
30 m/mMua.  Ilpu  3TOM  MakCMMyM  HAKOIUICHUS
['8F]FCH,Br na tC18 perucrpupoBanu B HHTEpBaje OT 7
g0 10 MuH. BaxkHO OTMETHTB, UTO MPH MEUICHHON JHC-
mwusinan ['8F]JFCH,Br u temneparype peakropa 40 °C
BBICOKOKHUIISIIIME KOMITOHEHTBl PEaKIMOHHOW CMECH, HC-
NOJIb3yEMbIE Ha MEPBOM CTaJMU CHHTE3a (AllETOHUTPUIT U
JUOpOMMETaH), OCTAlOTCSl B PEAKIIMOHHOM COCYAC, M ISt
ourictku ['®F]JFCH,Br mocrarouno 1 kaprpumka Silica
BMECTO 4, MPEIOKEHHBIX B padoTe [6].

BaxHbIM M3MEHEHUEM, MO3BOJIMBLIMM COKPATUTh Bpe-
Ms CHHTE3a Ha CTAIHU MONYYCHUS (PTOPUPYIOMIETO KOM-
miekca [K/K2.2.2.]718F-, sBuseTcss WCKIIOYEHHE a3€0-
TPOIMHON OCYIIKH, TPAAULUOHHO HCIIOIB3yeMOW B CHHTE-
3ax POII Ha ocHose (ropa-18, Britouas u ['SF]OMXon
[7, 9] (puc. 2). Ora npornenypa, BKIOUaroIIas 100aBjieHUe
U UCTIApEeHUE HECKONbKUX (3 —4) mopiuii aleToOHUTpuUIIA,
MO3BOJISIET YIAIUTh CIENbl BOJIBI, IPUCYTCTBHE KOTOPOM
KPUTUYHO JJISi PEAKIHUU HYKICO(PUIBHOTO paanodTopu-
pOBaHUs, OJHAKO TPEOyeT JOMOIHUTEIHFHOTO BPEMEHU H
koHTpoIs. [Ipu amonpoBannu ¢propa-18 ¢ QMA xapTpun-
’Ka pacTBOPOM Kpunrodukca u kapOoHaTa Kaus B CMECH
AcN/H,O B cootnomennu 96/4 [11] ymamenue ciemoB
BOIbl M IIOJNY4YEHHE aAKTUBHUPOBAHHOIO  KOMILIEKCa
[K/K2.2.2.]"18F~ mocTuranaoch 3a C4eT OJHOKPATHOIO HC-
maperust omoerta npu  130°C w  moToke renus
200 mi/MHH. DTO, B CBOKO OYEPE/lb, TO3BOIMIIO COKPATUTh
Bpems cuHTe3a Ha 10 MUH, YTO HEMaJIOBa)KHO B CpaBHE-
HUH C IIEPUOIOM TIoiypacmana ¢gropa-18.
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B pesynbrare BHeCeHHBIX B KoHpurypamuo AMC us-
MEHEHHH M  ONTUMM3ALUHM  IapaMEeTpoB  CHHTE3a
['8F]®MXoun ObUT MOMy4YEH C PAJUOXMMHYCCKHM BBIXO-
oM (PXB) 9 — 11 % mpu crenyronmx yCcIOBUIX: TEMIIe-
parypa muctwusiua ['8F]JFCH,Br — 40 °C, cxopocTb
motoka remust — 30 MUI/MUH, BpeMsl IHCTHULILHA —
7 — 10 mun, Bpems cuHte3a — 30 muH. 3HaueHuss PXB
(6e3 mompaBKu Ha PajMOAKTUBHBINA pacmaja) CPaBHUMBEI C
JaHHBIMH JIpyTuX aropoB (12 —20 % cormacHo [7] u
4 -6 % cormacuo [8]). Pamnoxummdeckass gucToTa mpo-
nykra npesbimana 99 %, cogepxanue [IMAD He npeBbl-
mao 100 ppm, 9TO COOTBETCTBYET HOpMaM EBporneiickoi
(apmakoneu [12]. [TapameTpbl KOHTPOJIA Ka4yecTBa MOTY-
yeHHoro POII ynosnerBopsitoT TpedoBanusiM Poccuiickoit
¢dapmakonen [13].

3Kcnepwweumaﬂbuaﬂ uacmo

Pagnonykmun ¢prop-18 B popme [!*F]dropuaa momyua-
nu 10 spepHoi peakumu '80(p, n)'SF, peanusyemoii npu
obmygernn ['*OJH,O (Boma-'80 ¢ obGoramennem 97 %
(I'mo6GanbHbBIe HayuHbIe TexHONMOTUH, CocHoBBIM Bop, Poc-
cust) mporoHamu 16,5 M»B B BojiHO# HHOOMEBOW MUIIICHU
uukiotpona PETtrace 860. Pagmoxumuueckuid cUHTE3
MPOBOAMIIN ¢ ucnoib3oBaHueM Moxyins TracerLab FXpy,
MOJIEpPHU3UPOBaHHOTO st noyderust ['SF]®MXon co-
miacHo cxeme (puc. 3). IloaroToBka peakTHBOB U MaTe-
pHAJIOB: cocyll V| — DJI0EHT AJIS CMbIBa C KapTpHDKa
QMA, conmepxamuit K2.2.2 (4,7,13,16,20,24-rexcaok-
ca-1,10-anazabunukio|8.8.8]rekcako3an  MIM  KPUMTO-
¢uxce, Sigma) — 9,8 mr; K,CO, (Oe3BoaHBI, X.4.) —

2,1 mr; H,O — 0,09 mi; anetornTpun (OCCKUCIOTHBIH,
DNA grade) — 2 mu; cocyn V, — mubpommeran (X.4.,
Sigma) — 300 pulL B 0,7 M3 ameToHWUTpPWIA, COCYH

V7-0,9 % NaCl nnst nabexuuii 3 mi, cocyn Vg — cre-
puibHas Bofga A uHbekuuit 10 mi, cocyn Vo — 3TaHon
MenunuHckui 10 mut. Ha o6parnenHo-(a3oBbIif KapTpumx
(SepPak tC18 plus, Waters, mpoMbITBIH 3 MIT 3TaHONA U
10 mut Bozel) ipenBaputenbHo Hanocuan 300 ul IMAD
(x.4., Sigma). Ilepen WCHONB30BaHHEM KAPTPUDK IS
copbrmu '8F-ropuna (Sep-Pak Light Accell™ Plus
QMA, Waters) npomsbiaiu 10 mu 0,5 M BogHOTO pacTso-
pa K,CO; u 15 Mn 1eMOHM30BaHHON BOJIbBI; KapTPHIK
SepPak CM Light, Waters, mpombiBasii 10 M1 BOZIBL.

Pamnoxumuueckyro gncrory [8F]®MXoin onpenensiiu
MeTonoM panroBIXKX B cueqyomux yCIoBHIX: KOJOHKA
C18 Nucleosil, 5 um, 4,6 x 250 MM, 31FOEHT — BOJHBIN
pacteop 0,1 % renTadropmacinsHONH KHCIOTHI, cOIepiKa-
mwid 4 % aneToOHUTpHIIA, CKOPOCTh MOTOKa | MiI/MUH, ae-
TektupoBanue o YO (ymHa BoyHb 210 HM) U 110 pajno-
aKTHUBHOCTH, JeTekTop Raytest Gabi Star. Bpems ynepxu-
Banus (R) [BF]®MXon cocramsio 7,5 MHH H®
COOTBETCTBOBAJIO BPEMCHH YIEPKUBAHHS HEPaIUOAKTHB-
Horo cranaapta gropmerwixonuna. Cogepxxanne IMAD
koHTposiupoBain MerogoM IOKX mo meronuke, onucas-
Hoii B paborte [8]. Comeprkanue Kpunrodukca onpeaesm
metonoMm TCX 1o merojuke, IpUBeIeHHOM B padoTte [11];
OHO OBLITO HIDKE AOIycTUMOTo Tpenena 0,2 Mr/miL.

Xumuko-papmanesTuyeckuii xkypHaia. Tom 52, Ne 8, 2018



Asropbl paGotsl Gnaromapst corpyauukoB [I19T-uen- 5. R.Krasikova, Cur: Org. Chem., 17,2097 - 2107 (2013).
Tpa Pecry6IMKaHCKOro OHKOJIOrHueckoro aucnancepa r. O R. Iwata, C. Pascali, A. Bogni, et al., Appl. Rad. Isot., 57,
Kazanp T. H. Csetnaxosy, . JI. Kamanosy, U. B. be3zuet- 347 — 352 (2002).
BEPTHYIO U J. A. CMI/IpHOBa 33 aKTUBHYIO IIOMOILIb IIpU 7. D. Kryza, V. Tadino, M. Filannino, et al., Nucl. Med. BiOl., 35,
anpoOaly TeXHOJOTHU CUHTe3a. PaboTa BBITIONHEHA IPU 255 —260 (2008).
¢dunancosoit nomuepxke komnanun GE Healthcare, Poc- 8. X. Shao, B. Hockley, R. Hoareu, et al., Appl. Radiat. Isot., 69,
CHL. 403 — 409 (2011).
9. A. Sperandeo, U. Ficola, N. Quartuccio, et al., J. Diagn Imag.
JTUTEPATYPA Ther, 1(1), 49 — 58 (2014).
1. T. Hara, M. Yamamoto, J. Nucl. Med., 38, 44P (1997). 10. L. Cai, S. Lu, V. W. Pike, Eur. J. Org. Chem., 17, 2853 — 2873
2. T. Hara, N. Kosala, H. Kishi, J. Nucl. Med., 43, 187 — 199 (2008). . .
(2002). 11. N. Gomzina, D. Vasil’ev, R. Krasikova, Radiochemistry, 44,
3. T. DeGrado, R. Coleman, S. Wang, et al., Cancer Res., 61, 403 — 409 (2002). ]
110 — 117 (2000). 12. European Pharmacopoeia, 8.8, 5987 — 5989 (2016).
4. O.C. ®enopoa, O. K. Kysuenosa, A.C.JleMbsHOB U 1p., 13. Tocyoapcmeennasn gpapmarones P@, X11 uzn., Mocksa (2008).
Meo. qbusuka, 2,61-72 (2010), IMoctynuna 18.03.17

AUTOMATED SYNTHESIS OF ["®FJFLUOROMETHYLCHOLINE RADIOPHARMACEUTICAL
FOR TUMOR IMAGING BY POSITRON EMISSION TOMOGRAPHY

0. S. Fedorova'? F. P. Vaitekhovich®, and R. N. Krasikova'?

' N. P. Bekhtereva Instute of Brain, Russian Academy of Sciences. St. Petersburg, 197376 Russia
2 St. Petersburg State University, St. Petersburg, 199034 Russia

* GE Healthcare Co., Moscow, 123317 Russia

An automated technology for the synthesis of ["*F]fluoromethylcholine, a radiopharmaceutical for tumor imaging by positron emission tomography, has been
developed. The synthesis is performed in TracerLab FXFN (GE Healthcare) unit using the combined technology of on-line alkylation reaction and solid-pha-
se extraction methods. Modification of the TracerLab FXFN unit allowed it to operate at various helium flow rates in critical stages of the process. The radi-
ochemical yield of ['*F]fluoromethylcholine exceeds 10%, which is sufficient for obtaining several clinical doses of the preparation. The quality control para-
meters of synthesized ['°F]fluoromethylcholine meet requirements of the Russian State Pharmacopoeia.

Keywords: positron emission tomography; ['*F]fluoromethylcholine; TracerLab FXFN.
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