SIAPO ®U3NKACU HHCTUTYTH, ACTPOHOMUS MHCTUTYTH,
Y3BEKUCTOH MUJIJIN YHUBEPCUTETH XY3YPUJIATH NJIMHUIA
JTAPAJKAJIAP BEPYBYM DSc.27.06.2017.FM/T.33.01 PAKAMJIN
UMW KEHT AL

AAPO PU3NUKACHU UHCTUTYTHU
«PAIMOIIPEITAPAT» JABJIAT KOPXOHACH

HUIIOHOB IEP30/’KOH ) KYMAHA3APOBNY

3Sm PAIMOU30TOIIN BA YHUHT
JIOPUBOP IIAKJIWHHU OJINILI

01.04.01 -9kcnepuMenTa] PU3NKAHUHT ac0001apu Ba yCyJL1apu

Texuuka panaapu 6yitnua dancada noxropu (PhD) muccepraumsicn
ABTOPE®EPATH

Tomxkent— 2018



YAK 542.543.61.615.616

Texuuka ¢pannapu 6yitnua dascada gokropu (PhD) quccepramusicu aBropedeparu
MYH/IapHKACU

OruaBiieHue aBpTopedepara auccepranuu Jokropa ¢puiaocopun(PhD)
10 TeXHUYECKUM HayKaM

Content of the dissertation abstract of the doctor of philosophy (PhD)
on technical sciences

Humonos llep3omxon Kymanzaposuu
153SM pa O30 TONM Ba YHHHT JOPHBOP MAKTHHY OJHILL..................... 3

Humonos llep3omkon XKymanazapouu
Tosydenne pagHoOHYKIHAA >>SM 1 ero JIeKapCTBEHHON (OPMEL. ... ... .. 22

Nishonov Sherzodjon Jumanazarovich
Preparation of radionuclide ***Sm and its dosage form........................ 42

OBJIOH KWIMHTAH UIUIAp PyWXaTu
List of published works
CHHCOK OMYyOTUKOBAHHBIX PAOOT euuueruereunrennrennseransennsernssensennsssasssnsssmns 47



SIAPO ®U3NKACU HHCTUTYTH, ACTPOHOMUS MHCTUTYTH,
Y3BEKUCTOH MUJIJIN YHUBEPCUTETH XY3YPUJIATH NJIMHUIA
JTAPAJKAJIAP BEPYBYM DSc.27.06.2017.FM/T.33.01 PAKAMJIN
UMW KEHT AL

AAPO PU3NUKACHU UHCTUTYTHU
«PAIMOIIPEITAPAT» JABJIAT KOPXOHACH

HUIIOHOB IEP30/’KOH ) KYMAHA3APOBNY

3Sm PAIMOU30TOIIN BA YHUHT
JIOPUBOP IIAKJIWHHU OJINILI

01.04.01 -9kcnepuMenTa] PU3NKAHUHT ac0001apu Ba yCyJL1apu

Texuuka panaapu 6yiinua dascada nokropu (PhD) muccepraumsicn
ABTOPE®EPATH

Tomxkent— 2018



Texnuka ¢annapu 6yiinua dancada noxropn (PhD) nuccepranmsicn MaB3ycn Y30eKHCTOH
Pecnyoiukacu  Basupaap Maxkamacu  xysypuaaru Ouamid  aTrecTanmusi KOMHCCHSICHAA
NeB2017.4.PhD/T493 pakam 6miaH pyixatra oJIMHIaH.

Hoxtopnuk nuccepramusicu  Sapo ¢wmsmkacum wHCTUTYTH Ba «Pammompemapar» JlaBmat
KOpXoHacuaa OakapriraH.

Juccepranus aBTopedeparu yu tiiana (¥30ek, pyc, unrau3 (pestome)) Mnmuii keHramHuHr BeO-
caxudacuma (Www.inp.uz) Ba «Ziyonet» AxOopoT TabiauM Topramuga  (WWw.ziyonet.uz)
JKOUAIITUPUIITaH.

HNammnii paxdap: Xy:xaeB Cangaxman
KuME (paHIapy HOM30AH, KaTTa UIMHNA XOIUM

Pacmuii onnoHeHTIAp: OaumoB Kocum,
(u3uka-maTemMatuka (haHIapu TOKTOPH, podeccop

CmanoBa 3ynaiixo AcaHajaueBHa,
kuMé (haHapu TOKTOpH, mpodeccop

ETakuyu TallKMjIoT: CaMapKaH)] AaBJIaT YHUBEPCUTECTH

Jluccepramus XuMmosicn SIApo DM3MKACH HMHCTUTYTH, ACTPOHOMHS MHCTHTYTH, Y36EKHCTOH
Mwunii yHuBepcutetd Xysypunard DSc.27.06.2017.FM/T.33.01 pakamnu Wnmuii kednram acocuia
Ty3uwnran bup mapramuk Wnmuii keHramnuHr 2018 inn coat Jlaru
Maxuimcuaa O0ynu6 yramu. Mamsunm: 100174, TomkeHT 11, YimyrOexk KyproHu, Sapo ¢usukacu
uactutytd. Ten. (+99871) 289-31-18; daxc (+99871) 289-36-65; e-mail: info@inp.uz.

Huccepranusacu Ounan Sapo ¢usnkacu MHCTUTYTHHUHT AXOOpOT-pecypc Mapkasuaa TaHUIINLI
MYMKHH ( pakamu OuiaH pyiixarra onuarad). Manzwr: 100214, TomkeHT m., YnyrOek KyproHH,
SOU. Ten. (+99871) 289-31-19.

Huccepramus aBropedeparn 2018 im « » KYHHU TapKaTWIIH.
(2018 #wmm “ ”? Jlaru pakamiiu peectp 6aéHHOMACH)

M. 10. TammertoB,
Wnmuit napaxkanap OepyBum WIMAR
KeHrani paucu ¢.-M.¢.1., mpodeccop

P. sipmyxamenos,
Wnmuit napaxxanap OepyBum WIMAR
KEHrall WiMui KoTuou ¢.-M.¢.1., mpodeccop

N. Hyputaunos,
Wnvwii gapaxanap 6epyBun MIMHAIH
KEHTalll Xy3ypHUIard WIMHANA CEMHHAP Paucu

¢.-M.¢.1., mpodeccop


http://www.inp.uz/
http://www.ziyonet.uz/
mailto:info@inp.uz

KUPHUII (pancada nokropu(PhD)auccepranmusaicn aHHOTAUUSICH)

Juccepranuss MaB3yCHHHMHI [10J13ap0Juru Ba 3apypatu. byryHru xyHzaa
®axoH MuKEcuaa ¢daH Ba TEXHUKAHUHT, CAHOATHUHI TYpJIM cOXajapuaa Ba
aifHuKca THOOMET coxacuaa paJuoOHyKIHATIapaaH (oNJaTaHuIl KaTTa UKTHCOIHMA
Ba COLMaJ caMapa OJIMII MMKOHUHHU spaTMoOKAa. Painom3oToruiapHu Kyiuiam
KyTamjapy Ba COXAJIAPUHUHT OPTUIIM YJIapHUHT cUaAT KYpcaTKUYIapuHU
AXIIWIANI, HOMEHKJIATYpaCUHU KEHTaUTHUPHILI Ba MIUIA0 YMKAPUII XA)KMUHHHT
OpTUIIMHU Tanad »sTaau. PamuounzoTomnapHu sAapo TUOOMETHIA TAalIXUC Ba
JaBoJall Makcajauaa SpUM acpllaH OpPTUK KYJUIAHWIMIIL TaXpuOacu IIyHHU
KYpcaTauKu, yJapHUHT paauodapmmpenapatiapaa (POII) kymmamaa camapanu
UIUIAIIN YYYH YPHUHU Ba KYpCaTKUYJIApUHU aHUKJIAlll IMKOHUHH OepH.

XKaxon Mukécuaa paguoM30TOILIAp HILIA0 YUKAPUIIT CAHOATHUHT MYXUM
TapMOFU XHCOO0JaHUO, YJIApHUHT WWJUIMK WNUiad yukapuirad XaXMuHUHT 50%
JlaH OPTUFUHUA THOOMET coxacuja MIUIaTWIaurad paarodapMipenapariap OJIHILI
yuyH capduaHaau. MabiayMku, TapkuOuaa B-HypiaaHum OYiaran paguou3oToriap
acocHIard OCTEOTpon  paguodapmmpenapaTiapHd NaVIMaTUB  JaBoOJIallia
WIUTATWIIMIIN Wynra Kyiuirad. byHaail MyxuMm Ba UCTHKOOJUIM PajgHOU30TOILIap
KATOpHUIa CYHITH MalTiaapaa XaMm TalIXHC, XaM JaBOJIall BOCUTACUAA KYJUIAHWINO
kemnHadTran camapuii-153 (P°Sm) pagmomsororn xam kupamn. Camapuii-153
PaZAMOU30TONM acocuIaru paanodapMmipenapariap KJIMHUK aMaauETaa peBMaTOUT
apTpUT, CysSK ¥ycMacu Ba CysIK MeTracTa3acu OwiaH OFpUraH OeMopiapHu
JaBOJIAIl/Ia KeHT KYJUTaHUIIAH.

X03UprH KyHAa Y30EKHMCTOHIAa OHKOJOTHK JHCIAHCEpIapia TalIXHC Ba
JaBoJialll MakcaJJylapujia MIUIATUIaJAWraH paJuou30TOIUIap Ba ylap acoCHUIaru
paanodapmnpenapariap UIUiad YUKapWIMIINTa HYHaITUPUITaH 3KCIEpUMEHTAI
TaAKUKOTJIapra karra »bpTubop Kapatwirad. Lllynmait paauodapmmnpenapariap
KAaTOpura Y30eKHCTOH PecryGNMKACHHMHI MXTHCOCNIAIITaH MH(OXOHANAPHIA
CydK MeTacTra3acu OWIaH OFpUraH OHKOJIOTMK OeMopJjlapHU JaBoJialiia
MyBadPakugaTIn KyJaHWia€rrad, ymoly TaaKUKOT WIIM JOUpacuia SpaTUiraH,
«Camapnii, Sm  okcabudop» mpemaApaTHHM XaM  KHPHTHII MYMKHH.
V36ekncronna °Sm  pagMOM3OTONMHM HMIUIA6 YHKAPHII TEXHOIOTHSICHHH
APATWIMIIKA  XaJIKapo (apMakoJIOrMK XyxoKarjiap IIapTiapura MoOC XOJaaru
cubparnm  Maxalud  paauodapmipenapariap  MUUIA0  YMKAPUIMILIHHHUHT
takoMwuIammimura oaud kenau. [Ily MmyHocabatr OmiaH MaxcCyJoT TaH HapXWUHU
KAMaHTHPHUII XaMJa MMIOPTAAH BO3 KEUMII MAaKCamuaa —-Sm pagroM30TOINH
acocuJla Maxayuid paguodapmiperapar Uuiad YUKapuil siapo (GU3HMKACHHUHT,
AP0 KUMECHHUHT Ba WILIA0 YHKAPHUII TEXHOJOTHSCHHUHT J073ap0 Basudacu
XHUCOOIaHaIN. 20172021 fiummapna  V3bexucton  PecryGnukacuHu
PUBOXKJIAHTUPUIITHUHT ~ OermTa yYCTUBOp UWyHanmumu  Oyinua  Xapakatiap
CTpaTerwsCH JACTYpIApUHM Oa)KapuIja sApO THOOMETHAA Ky UIaHWIAJUraH
paguou3oTOIIap, Xamja yjap acocujua paauodapmipenapariap OJMII Ba

V36ekucron Pecrybmmkacu Ilpesnnentunnar 2017 iiun 7 ¢espangarn Ne I1D-4947 commn ®apmonn
«2017—2021 iinnnapna Y306ekucToH PecnyOnuKkacuHM pUBOKIIAHTUPUIIHHUHT OelTa ycTyBOp HyHanumm Oyinda
XapakaTaap CTpaTerusicu.



amanuérra Taa0uK 3Tuil kabu Basudanap Oenrunald OJUHTaH.

V36ekucron Pecniy6nukacu Ilpesunentununar 2017 viun 7 ¢espangaru [1D-
4947-conmn  «Y36eKknCTOH PecryOiInMKacHHH sSHAJA PUBOMNIAHTHPUII Oyiinda
Xapakatjiap crpaterusicu tyrpucugantu Ba 2017 wumn 7 HosOpnarum [1d-5229-
comnmm  «®PapmarieBTUKa  TapMOFMHU  OOIIKapWil  THU3UMUHU  TyOdaH
TaKOMWUIAIITUPUIIT ~ 4Yopa  Tagoupiapu  Tyrpucuiantu  DapMoHiIapuaar,
IIyHUHTACK ymoly ¢aoausaT coxacu OwsiaH OofIMK OyiaraH OoIKa XYKyKHiH
Xyxokatnapaarn  Basudamapuu Oaxkapuiina ymoOy AuccepTanus TaJKUKOTH
MabJIyM Jlapakaja Xu3Matr KUIaiau.

TaakMKOTHUHT pecny0Jinka ¢paH Ba TEXHOJIOTHSIAP PUBOKIAHUIIIMHUHT
YCTYBOp HYHAJIMULIApUra Mocauru. Maskyp aucceprauust TaJKUKOTH
V36exucton Pecriy6nukacu (aH Ba TEXHONOTHANAPHH puBOXkIaHTHpUmrHUET VI,
«Kum€ TexHonorusmapu Ba HAHOTEXHOJIOTHSUIAP» YCTYBOp HWYHAIMIILIAPUTA
MYBO(DUK OakapuiraH.

MyaMMOHHMHI VPraHWJITaHJIUK Jdapamacu. Sapo THOOMETH Makcaaiapu
yayH **Sm pagHOM30TONHMHM SIPO PEAKTOPNAPUIA ONMII OyilMya IyHSHHHT
kymiab onmmiapu, macaigan xunauctomtuk (N.Ramamoorthy, P.Saraswathy),
poccusuiuk  (B.C.Ckypymun, [I'.E.Komuna), mnokuctomauk (M.M.Ishfaq,
A.Mushtaq), amepukanuk (A.R.Ketring, M.F.Embree, G.J.Ehrhardt) Ba Gomika
MyTaxaccHuciiap KaTTa MHUKAOpJa uiiap Kuirawmap. by unuiapHunr Gapuacuma
%3Sm pPairoOU30TOIIA YHUHT 2Sm ra Goiintriran HaMYHaCHHHU AP0 pEeaKkTopuaa
VCCUK HEUTPOHJIap OMJIaH HYypJAHTUPUIL WYIH OWiIaH OJUHAIM.

53Sm PaivOU30TOIIMHU YHUHT 2Sm ra GoiinTmiram HaMyHaCHHHU SIpO
peakTopusla HCCHUK  HEUTpoHjap OwiaH  HYpPJIaHTUPUO  OJIMIIL, 53Sm
pPanIvOM30TONMHU Ba YHHUHT JOPHUBOP KYPHUHHUINIMHU CE3WIApIH Japaxana
KUMMaTiamumnra om0 kemagu. byHman Tamkapu, — Sm paguoW30TONHMHHHT
ApUM eMUupHIUI 1aBpu (46,2 coar) yHH y30K Macodanapra eTkazud Oepuiauimmra
4eK KYsau, KyMIanaH Y36ekucToH PeciyGnukacura xam.

V36exucronmuk omumnap (C.ILIypees, C.C.Xyxaes, JI.b.Hymraesa Ba 6.)
HOIUP ep SIeMEHTIAPHHHUHT 0ab3U PagrOM30TOIUIAPHHH, SBHH —°Ce Ba ~*'Pm
JIApHU OJMHUIIM OYirda TaJKUKOTIap YTKa3raHiap.

BusHuHr °Sm  pagMOM30TONM BAa YHMHT [OPHBOP IMIAKIMHH OJIHIITA
GaFMIIAHraH MIUIAPUMU3 Y30EKMCTOHAA OMPHHYM MapTa OGaxapwiraH 6yiamo,
3Sm pagMoON30TONMHN YHHHT TAaOMHil M30TOIUIM HAMYHACHIAH OJNHHHIINH 3Ca
unuiad  YMKapuIga  Ce3wapiM  Japaxkaaa  MaxcyJoT TaH  HapXUHUHT
ap3onjammimura onud kemaau. FOkopuma KeNTHpWITaH —MabIymMoTiapra
acocmann®6, *>Sm paxHoM30TONM Ba YHHHT JOPHBOP IIAKIMHH OJHIN KAHYAIMK
J0N3apOIMITUTUHY XyJIOCa KHJIAIIT MyMKHH.

JMuccepranmsi TAAKUKOTHHHHT JUccepTanus OaskapuwiraH MJIMMIi-
TAAKMKOT MYACCACACMHMHI WIMMA-TaAKMKOT HILIAPH pexajapu OujilaH
Oorsmkauru. Jluccepranms TaaKUKOTH SAapo  dusmkacu MHCTUTYTUHUHT
Kylujaaru WIMHHN Jonuxanap moupacuia OaXkapyIIIN: d-2.15
«PaMon30TOTUTAPHUHT PeakTOp/Ia Ba IMUKIOTPOHA OJIMIITHUHT UJIMHH acociapH,
ymapHuHr (azamap opacuja dpuTManapaa, KarTuk (azaga TaKCUMITAHMII



KoHyHHATIapn»  (2003-2007); DA-A14-D067 «Smpo peaxropuma —-SmCls
paJMOaKTUB MPeMmapaTHHH OJIUII TEXHOJOTUACHHH UILIad gukuin (2009-2011).

TankukoTHuHr mMakcaam BBP-CM pycymiu TaakKMKOT SIpO peakTopuia
3Sm  pagMOM3OTONMHM FOKOPH DAJMOKMMEBHIl TO3AIMKAA OJHMII Ba YHHHT
acocujia paanodapMIipenapar OJHII TEXHOJOTUSICUHH UIILIA0 YUKHILIaH HooparT.

TaagKuKOTHUHT Basudaiapu:

TaHJaHTaH CYIOK KAaTHMOH Ba aHMOH AaJMAalllMHYBYM TH3UMJAp JAH-2-
(atunrexcun)oprodocdop KucaoTa Ba yuIaMUd aMHUHIAD TPHU-H-OKTHUJIAMUH,
METWIMOKTUAMUHIIAD  acoCHJla  JKCTPaKIMOH-XpoMarorpagus  yCyauJaH
doiinananu®  TaGuuii  CaMApHIHHHT  HM30TOIVIAPH  TAapKHOMAaH  °SM
PaIMON30TONMHU aXKPaTHUIII;

mu-2-(3trnrekcuin)oprodochop  KHCIOTa-MUHEpAT — KHUCIOTalap, TpHU-H-
OKTH/IAMHH, METHIMOKTHAMUH-TY3/1ap TH3HMIAPHAA —SMHHMHT TaKCHMJIAHHII
KOHYHHSTIIAPU Ba >°Sm pajroN30TONNHH XJIOPH/ XOJIMIA aKPATHII MAPTIAPHHH
Ypranuu;

MIUTa6 YUKAIraH TH3HMIIAPHH HIUIATFAH XOJAA —°Sm paIHOM30TOIHHH
XpAaTHUI Ba TO3AJAIIHUHT cCaMapalid PaAUOKUMEBUI CXEMACHUHU SPaTHIIL,

>3Sm pammonsoronu ococraa paguohapMIpeapar OJIHIT TeXHONOTHACHHH
WI1a0 YAKHUIII.

TaagKHKOTHHHI O00BLEKTH 158Sm pamuonsoronu Ba «Camapuid, 1%8sm
okcabudop» paanodapmmpenapaTugal uoopar.

TagkukKoT npeaMeTH TaKCUMJIAHUII KOA(PPUIMEHTH, aXpajaull OMUJIIH,
53Sm paJMOM30TONMHK ONMII Ba TO3QIAIl PAJMOKHMEBHI CXEMACHHH MILIA0
YUKUI, OJIMHTaH PaJUOU30TONMHUHT (HAOJUIMIU, PaTUOKUMEBHM TO3alUK Ba
OJIMHTaH JOPUBOP IMIAKIMHUHT OOIIKA TaXJIMJIMM KYPCATKUWIAPUHHU AHUKJIAITHU
unuiad YuKuigaH noopar.

Tagkukor ycy/uiapu. Jluccepranusi TaIKUKOTHA SKCIEPUMEHTAI SIAPO
(M3UKACUHUHT, PAIMOKUMEHUHT, IKCTPaKIIUS Ba AKCTPAKIMOH
XpOMATOrpaQUsSHUAT  PAIHOKAMEBMH  THSHMUIADHAAH,  ONHHTAH - °SM
pPaZMOU30TONMHU Ba YHUHT acocuja uiuiad 4MKWITaH paauodapMipenapaTHUHT
AKTUBJIUTUHU, TO3AINTMHU (AaHAJTMTHK HA30paT) YiIyamiga raMMa-CleKTpOMETpHs
ycyJutapuian (horamaHmiy.

TagKUKOTHUHT WJIMHI SIHTHJIMIH KyHuaaruiapaad noopar:

3Sm  pagmomsoTormMHMHT WKKH (asanu  au-2-(3THIreKcrT)opTodochop
KHUCJIOTa-MUHEPAJT KUCJIOTAJIap/ia TAKCUMJIAHUII KOU1ajlapy aHUKJIaHTaH;

13Sm pagMON30TONMHIHT YKCTPAKIMOH-XPOMATOrpadust YCyIHaa yaIaMdm
aMuHJIapaa (TpU-H-OKTHJIAMUH Ba METHJIAUOKTHAMHH) Y3WHHU TYTHII KOWJIATapu
aHUKJIaHTaH;

3SM  pamHOM3OTONMHM @XpATHII Ba TO3ANAll PAJUOKHMEBHH CXEMAacH
SpaTUIraH;

Sm  pagmomsorormm acocumma «Camapuii, °Sm  OkcaGH(pOpP» HOMIH
paanodapmMipenapaTHHU OJUIIT TEXHOJIOTHICH UILIA0 YUKUJITaH.

TaagKMKOTHUHT aMaJuii HATUKAJAPH Kyiuaaruiapaad nuoopar:



nu-2-(atunrexkcun)oprodocpop kucnora—HCL, tpu-nokTrmamua—LINO; Ba
mermaoktamMua-LiINO;  THsummapuma  °Sm pagHOHM3OTONHHH — FOKODH
TO3AIMKIA OJIUII TEXHOJIOTUACH CXEMACH SIPATUJITaH;

OKOPH TO3AIMKAA OJNMHIAH °Sm paguon3oTorH acocuaa «Camapuii, ~°Sm
okcabudop» HOMIM panuodapMIpenapaTiHi OJUII Ba aHATUTUK TaXJIUI KAJIUII
TEXHOJIOTHUSIIApU MILIA0 YUKWITaH, UIIad YMKApUII PErjiaMeHTH, (GapMaKoJIOTHK
MakoJia Ba ¢hoianaHuII HypruKHOMAaIapy sSpaTHIraH.

TagKuKOT HATHXKAJAPUMHMHI MIIOHWIWIMIH 3aMOHAaBUM yCyljap Ba
ym4am ycKyHanapuaaH (oigalaHuITaHInTH, UIUIa0 YUKWJITaH YCyIiap Xap Xul
TaJIKUKOTUWIAp Ba Jabopartopusiiapia TYpJid XWJIJard SKCTpareHTIapJaH
doiinanann0 To3ajmaHTraH OOIIKA HOAWMP €p AJIEMEHJIApU PAJAMOU30TOIUIaApy OMIaH
COJIMIITUPWITAHIUTH OWIIaH UCOOTIIaHATH.

TagKMKOT HATHKAJAPUHMHI WJIMHIA Ba aMajJMid axamMusiTH. Tagkukor
HaTKajdapuHUHT uiMui axamusitd BBP-CM TaakuKOT aToM peakTopua UCCHUK
HEUTPOHJIAD  OKMMHUJA CAMApPUUHUHT  TaOWUWA  HM30TOILNIM  HAMYHACHUHU
HYpJAAHTUPHO, sSpaTuirad ycyjuiapjan ¢oiinananud yHu O0erona udiociukiapaa
TO3a7a0, IOKOPU TO3AIUKAArA — SM PagMOU30TONMHU OJUIN OWIaH acOCIaHa]lu.
TagKUKOT HATMKATAPUHUHT KUMMAaTH OJIMHTaH MAaTeHTIIAp, YET 3J1 KypHaIIapuaa
YOIl ATWITaH MakoJjaiap, UCTEhbMOIUYMIAPHUHT TaKpU3JIapy Ba UILIA0 YMKAPUINTa
TaO0MK KWJIMHTaH 0aéHHOMajapra acocJiaHTaH.

TagKUKOT HATWKAJAPUHUHT aMaiMil axaMuATH WNUIA0 YUKWITaH ycCyJuiap
OOLIKa HOOUP €p AJIEMEHTJIAPU PAJAUOU3O0TOIUIAPUHU AXKPATHO OJUI, OJMHIAH
PaIMON30TONHU TaxXJIWJ KWJIUII, yjap acocujia paauodapmmopenapatmiap spaTull,
KUMEBUM yCyJlapJia acoCMi MOJJIaHM aHMKJall, Ta€p paauodapmipenapaTHu
KJIIMHUKAaraya Ba KJIMHUKada CHHOBJAH YTKa3uuiap OujiaH acociaaHTaH.

TagKUKOT HATHKAJTAPUHMHI KOPUM KUJIMHHUIIHU. 53Sm PaIHOU30TOIIMHU
OJIUIIHUHT PAAUOKUMEBUNA TEXHOJIOTUSCH HIINIAHMACUIAr OJIMHTAaH WIMUN
HaTWKalap acocuia:

MIUIa0 YHKWIraH —°SM PagHOM30TONMHM TO33a XONAA ONMII Ba YHHUHT
acocuyia  paguodapmrmpenapaTr  OJHII  TEXHOJIOTHICH VP ®A SADU
«Pajmonperiapat»y gaBmaT KopxoHacuma «Camapmii, ~°Sm okcabudop» HOMIHA
paauodapmipenapatd UNUIA0 UYUKAPWIKIIUAA —KYJUITAHUIIU (VsP ®daniap
akagemusicn  Ne2/1255-2341-conmu 30.08.2018 #imnmmarum  xatm). OuHraH
HATIKAJIADHUHT  KYJUIAHUIIM ~ OHKOJIOTMK  KacaJUTMKJIApHU  JIaBOJIAIlla
KYJUTaHWJIQUTraH MaxaJulMi paguodapmipenapariap pyMxatuHd KYymauTUupuil Ba
AKCTIOPT XAKMUHU OLITUPUIIT UMKOHUHU OEpraH;

53Sm paMON30TONMHY ONHII Ba YHUHT aCOCHIA AOPHBOP MIAKINHH OJIAILI
TEXHOJIOTHSICUTa Y 30eKHCTOH Pecniyonukacu Mntenekryan Mynk AreHTAUTHHUHT
uxThpo nareHtd oiuHran (IAP 04643, 2010 ii.) Ba unuiad YMKapuIira >KOpHii
kuiuHrad.  I[Ipemapat V36ekucron Peciyonukacn  Cornukan  Cakiainn
Bazupnurura kapanumm Jlopu Bocutanapu Ba TuOOMI TEXHUKaHW HA30paT KUIIUII
bomr bomkapmacu TomoHupaH pyiixataaH yTkazunaraH (17 wrone 2015 Hnnga
oepunran  Ne  00222/07/15-connu  ryBoxHOMa). WMnmwuii HaTWKagapUHUHT
KYJUIAHWIIIA acOCHJa XO3UPTrd KyHJIa KEHr MHUKECAa WNUad YukKapuiaéTran
MaxcylnoT Y36ekuctoH PecryGmukacuumHr umpoxonamapuaa (B.B.Boxuios
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Homujarn PecrnyOnuka wuXTHCOCHamraH Xupyprus Mapkasu, PecmyOmuka
MUXTUCOCIAIITaH YHJAOKPUHOJIOTHS WJIMHMK amManuid TMOOMET mapkasu) Ba MJIX
naBnaTiapuHuHr mudoxonanapuaa (Ykpauna «M3oron» gaBiaTt unuiad YMKapHIL
KOpxoHacH) MyBadhakusTIu KYUTaHUINO KeTHHMOK/A.

TagkuKoT HATHKATAPUHHUHT anpolOaumsicu. TaaKuKOT HaTWxkaidapu 9 Ta
XaJIKapo Ba pecnyOiIrKa WiIMUH-aMalni aHKyMaHa MyXOKaMaJlaH YTKa3uIIraH.

TagkMKOT HATHKAJTAPUHUHT JIbJOH KWIMHIaHauru. Jluccepramus
MaB3ycH Oyiimua >kamm 15 Ta MMMl MII 4ON STHIITaH, IIyJapiaH, Y30eKHCTOH
PecnyOnukacu Onuit arrectanms KoMuccusichHUHT Qancada mokropu (PhD)
JUCCEPTALMSUIApU ACOCUMA WJIMHMM HATWO)KAJIAPUHU YOI STUII TaBCHS STUITaH
WIMHUI Hampiapaa 4 Ta MakoJia, Uryjap/aH 2 Tacu XOPWXKHUM KypHajiap/ia Halip
ATWITaH, 2 Ta UXTUPOra MATEHT OJIMHIaH.

JluccepTanMsiHUHT TY3WIMIIN Ba Xa:kMmu. J[uccepranus TapTHOW KHUPHII,
oemra 000, Xyinoca, ¢oimamaHuiarad amabuériiap Ba WIOBaJapiaH HOopar.
Huccepranus Xaxmu 113 OeTHH TaITKKUIT STaIH.

JIMCCEPTALIUSIHUHI ACOCUH MA3ZMYHHU

JlMccepTAaNMAHMHTI KHPHUIN KUCMUJA YTKA3WIraH TaJKUKOTIAPHUHT
J0J13apOSIUTry Ba 3apypaTH, TaAKUKOTHUHI MakcaJu Ba Basudayiapu, oObeKTH Ba
OpeaIMeTd  TaBCU(IIAHTaH, pecnyOinka dan Ba  TEXHOJIOTHsIApU
PUBOXJIAHUIIMHUHT  YCTUBOp  WYHaJIMIUIAPUTa  MOCIHWIHA  KypCATWJTaH,
TaJKUKOTHUHI UJIMUN SHTUJIUTH Ba aMajiui HaTWxkanapyu 0a€H KWIMHIaH, OJIMHTaH
HAaTWKAJIAPHUHT WIMHA Ba amanuii axaMuatd o4u0 OepwiraH, TaJKUKOT
HATWKAIAPUHUHT aMalUETTa JKOpU KUIMHUILN, HAlIp 3TUITaH WIMHA MaKoJaaap
Ba TE3MCIIAp, TUCCEPTAUUSHUHT TY3WIHILN OYiirYa MabIyMOTIap KEITHPUIITAH.

JuccepranustHUHT «*Sm PaagMoM30TONIM Ba YHUHI  acocuja
paauodapMmnpenapariap OJUHUIIK YCyaJdapw» 1e0 HOMJIAHTAH OWPUHYU
606mMma °Sm  paIMOM3OTONMHMHI @XKPATHO ONMII yCYIIapH, SbHH HOH
aJIMalIMHUIL, JKCTPAKIMs, SKCTPAKUMOH XpoMarorpaguss Ba TaKCHMJIAHMII
xpoMartorpaduscu ycyuiapy Ba Iy OWIaH Oupraivkia ymoy paguou30TOINHUHT
KypuO 4YMKWITaH YyCyJJlapJa Ha3zapuil KuXaTJaH KaHgaldl HaMo€H Oynuim
TaBcH(IIAPH KENTHPUITAH. ~°SM PaJHOM30TONHHI KPATHO OJHII, TO3amall Ba
YHMHT acocuja paguodapMiipernapaT OJUII PaAHMOKUMEBHUI cXxeMmaiapu TaXJIuil
KWJIMHTaH Ba KYpUO YMKHUIITaH.

HMucceprauussHuHr «TaAKMKOTHUHT ycy/ulapu Ba oObekTaapmw» 7e0
HOMJIAHTAaH HWKKUHYM O00WJa TaJKUKOTIApHU Oa)kapulljga Kepakiau OyiraH
Taxpubanap METOIUKAJIApU: HSKCTPAKUMOH XpomaTtorpagusi KOJIOHKaJTapuHU
Tal€pianl; OJMHTaH ~ SM paJdOU30TONHHU DPAJAUOAKTUBIMIMHM YiHall y4yH
acooOmap (paauOMETpHK Ba CHEKTPOMETPUK) KYpUO UMKHWITaH, LIYHUHTIEK
Ha3apuil HYpIAHTHPHII KapaSHHAA > SM PagHOM3OTONHHHHT XOCHI OYIHIIN
kearupuiran Ba «Camapmii, >°Sm oxcabudop» paamodapMIpenapaTHHy OJIHII
YCKyHaJIapy TaCBUPJIAHTaH.



JluccepTalMsiHUHT «JKCTPAKIMOH Xpomartorpadusi ycy/uiapuaa 3Sm
PAMOU30TONHMHUHT TAKCUMJIAHU N KOHYHUSITIAPUHUHT Ta:kpuoda
TAAKMKOTJIApW» 10 HOMJIAHTaH YYUHYM OO0OHa SKCTPAKIMOH Xpomatorpadus
ycymmapuaa  °Sm  pagHOM3OTONMHMHT TAKCHMIIAHWINE — KOHYHHSTIAPHHIHT
TaxprOa TaIKUKOTIAPH Ba ~°SM PaIHOM30TONMHY ONHHHIIMHIHT PaIHOKHMEBHIA
CXeMacu KeJNTHPWITaH. DBH3HUHT TOMOHUMU3JIAH Takiu(] KWIMHTAH SHTH
¢HaamyBiIapra MyBOPHUK PagdOM30TOILNIAPUHU SKCTPAKIIMOH XpomaTorpaduk
yCyJquaa axXpaTHil >KapaéHIapWHH MaTeMaTHK TaBCcHU(Iapu, SKCTPAKIMOH
xpoMarorpadpuk  ycynuaa (dazamap apo  MOIJAJAPHUHT  TaKCHUMIJIAHHIIN
caMapoJOpJury, YTKa3WiraH ycyJulapJa JIMKOIMYaldap COHWUTra OOFJMKIUK EKH
Ha3apUil JKMXATHAH JMKOIMYaiap KaTiaMu yiadamuapu camapagopmura (JIKYC)
kypub uwmkunradn. Kymmaman, J[20I'®OK-munepan kucinortanap ycyiuaa
caMapuiiHu axpaTub® onuIaa Xpomarorpadusiiaml TE3JIWTH, WUITYH (pa3aHUHT
KUCIIOTAIMIIUTH, SKCTPAreHTHUHI KOHIEHTPAIUSICH, IOBUII XpoMarorpaduscu
KOJIOHKQJIAPUHUHT TEOMETPUK IMapaMEeTPIApUHUHT CaMapaJopiIuKKa TabCUPIIapU
YpraHuiras.

OKCTPaKIMOH XPOMAaTOrpaUsiHUHT caMapagopiurura TabCUP KHIYBYU
KOJIOHKJIADHUHT TEOMETPUK TMapamMeTpiliapujaH Tallkapu Oapua Taxkpuodaiap
yxmam 0yarad napaMmeTpiau KoJoHKanapaa yrrasuwiau: @ 9,5; 15 Ba 20 mMm; uirau
kaTiiam Oamanaimuru 110250 MM; KOJOHKaHMHT J3pKUH curuMu 10+25 Mo,
cranuoHap (aza cudaruna proporact-4, o-Kcuiioiae uMiperaupoaniganrad 30%
J2OT'®OK nnutatunau (0,5 mu 1201 OK sputmacu 1 rpamm droporiacra-4 na). y-
kBaHTIap NP-4241 ananuzatopuaa yadain opkaiu Oakapuiiau.

Camapuit Ba eBponuiHn 200 OK-muHEpan KucimoTanap THU3UMHUOATH
TakpuOanap mapmiapu OJJAWHAAH CTAaTHK JIKCTPAKIUs yCyJIWJard HaTuxKagapra
acocCJlaHraH XoJia TaHJaHAM. OKCTPaKIUs aXXpaTUIl BOpPOHKaJapuaa XoOHa
temneparypacua (20-25°C) éku TepMocTar OHIaH XKHMXO3JIaHraH YalKaTrauiapiaa
o0 OOpHIIIH.

1-xanBan
Sm Ba Eununr 1231 ®Kuunr o-keusouaaaru 0,5 Mosb/i1 spurmacu
OMJIaH XJIOPH/I KHUCJIOTAATH CTATHK IKCTPAKIUSICHIATH
TAKCMMJIAHMII KO3 PUIuEeHTIapH

[HCI], monb/n D(Sm) D(Eu) o
0,1 31,1 £2,8 60,7 + 4,8 1,95
0,2 44+031 8,6 £0,6 1,95
0,3 2,25+0,2 4,39+0,5 1,96
0,4 0,87 £0,08 1,69+ 0,15 1,94
0,5 0,44 +£0,03 0,86 +£0,072 1,95
0,6 0,25 £0,02 0,49 +£ 0,034 1,96
0,7 0,15+0,01 0,29 +£ 0,025 1,94
0,8 0,10 + 0,008 0,20 + 0,02 2,0
1,0 0,05 + 0,004 0,09 + 0,008 1,81
1,2 0,03 £ 0,001 0,05 + 0,003 1,67
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l-xanBanga Sm Ba Eu munr J20I'®Kaunr o-kcumonmaru 0,5 Moaw/I
SpUTMACH OWJIAH XJIOpUJl KHUCJIOTAJard CTaTUK OJKCTPaKUUsi HaTHXKaJlapH
KEJITUPUIITaH.

2-xkanBanga Sm Ba Eu HUHT KosoHKagaru cyroiatupuiamaran 221 ©Kuaunr
XJIOPUJI ~ KUCJIOTACMHUHI  KOHIEHTpalusicura  OOFJIIMKJIMK  TaKCUMJIAHHUIIT
Ko3(pdULIMEeHTIapU KEITHUPUIITaH.

YOy »xanpauiapna Sm u Eu HUHT XucoOnaHran axpanuin gpaktopaapu (o)
XaM KEJITUPHIITaH.

2-KaaBaAJ
Sm Ba Eu HuHr kosonkagaru cyrwiarupuiaMmaran 1231 @ Kuaunr
XJIOPHUJ KHCJIOTACUHUHI KOHUEHTPALUSACUT A OOFIMKJIUK
TAKCUMJIAHMII KO3 PuIueHTIapH

[HCI], momn/a D(Sm) D(Eu) a
0,1 >300 >500 -
0,2 194 + 15,8 370 + 33,0 1,91
0,3 81,3+6,7 157+ 14,0 1,93
0,4 340+2,8 66,5+ 5,5 1,95
0,5 175+ 1,4 34,0+£2,8 1,94
0,6 10,1 £ 0,7 19,7+ 1,5 1,95
0,7 583+0,4 11,4+0,8 1,96
0,8 4,2+0,3 8,3+0,6 1,98
0,9 1,75+ 0,1 34+0,2 1,95
1,0 0,77 £ 0,06 1,48 £0,1 1,92

Sm Ba Eu HUHI 3KCTpakIMOH Ba 3KCTPALMOH XpoMmaTtopadus ycyiaapuia
J20I ®KuuHT Xmopua KUCTOTAaCHHUHT CYBIHU (ha3anapy OOFIMKINK TaKCUMITAHHIII
K03 puIeHTIapuHUHT rpaduK KypuHUIIM |- Ba 2-pacmiiapaa KypcaTuiras.

Omuuran Hatwxkamap J[2O0I'OK  TU3MMHMHUMHI CTaTMK Ba JWHAMHK
yCyJulapuJa XJIOpUJ KHCIOTACHMHHUHTH FOKOPH KOHIIEHTpalMsiIapuaa camapui Ba
EBPONMUUHUHT aXXpaJiiil (PaKTOPJIApU KUYMK COHTa 3ra SKaHJIUTHHH KypcaTau.

0.0 T
Eu
05 T
04 T
03 T Sm

0.2 1

0.1 T

TaKcHMIAHHIN K03 pprnmenty, D

0

0.5 0.6 0,7 0.8 1 1.2 14
HCL Mo/

1-pacm. Sm Ba Eu Hunr 1200 ®Kuunr o-keunonaaru 0,5 MOJIb/T 9pUTMACHAard TAKCUMIIAHHUIIT
K02 PUITMEHTITAPUHUHAT XJIOPHU]T KHUCJIOTACH KOHIIEHTPAIUACUTA OOFITHKITUTH
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XKaasamnapnan kypuHUO TypuOIUKH SKCTpakuus ycyauaa Sm Ba Eu HuHr
xJopuj, KuciaotacuHuHr 0,8 Moib/1  KOLEHTpauuscuaa axpanuil (pakTopu
Oomikanapura HucOaTaH KaTTa COHra ara.

Eu

TaKcHMTAHHII K03 et , D
=
15

[US] 0.6 0.7 0.8 0.9 1 1.1
HCL, MomEB/1

2-pacMm. Sm Ba Eunnar cyrontupunmMaran 231 @Knarn TakcuMiaHuIn
K03 PULHEHTIAPUHUHT XJIOPH] KUCIOTACH KOHLEHTpALUsICUra OOFIMKINTU

Crartuk ycynna xiopuj kuciotracuHuHT 0,4 M KOHIIEHTpalusacuiaH KeuH
PaIMOU30TOIIAPHUHT TaKCUMIIaHUII kKodddunuentiapu 1,0 nan kuuuk. Xiopuna
KUCIIOTAaCUHUHT KOHIIEHTPAIUSICUHU TYIIUPUIIT TaKCUMJIAHMUIII
KO3 PUIIMEHTIApUHU KYTapUIIKIITUTA OJIUO KeJaIu.

WHTeHCMBNUK Xncodun
B 6 mchm. o
o O © O O
o O © O ©

i
o o
o O

o O O

15 20 25 30 35 40 45 50
Mo 6un dpasaHuHr Xaxxmu, mn

3-pacm. Sm Ba Eu 0,5 Mo/ 12017 ®Knu konoHkaaH
XJIOpUI KUCITOTAaCUHUHT (0,8 MOJIB/JT SpUTMAacH OWJIaH FOBHITUIIN

Kentupunran Hatwxkanapjaan KypuHuO Typubauku, Sm,Euman 0,5 momnw/n
JI20T'®Knmu kosnoHkagaH xjgopua kuciaoracuHuHT 0,8 Moub/n aputMmacu Ousnan 30
MJI  IOBUJUIIM  OpKalld  TYIWK  axpanaaud. Taxpubamap  KypcaTauKu
AJIEMEHTJAPHUHT  IOBWJIWINK  IOBUIN  Te3nurura OofiuK. Xpomatorpaduk
KOJIOHKA/IaH AJIEMEHTJIapHU FOBUIII TE3JUTH KaH4Ya CEKUH OVyica 3JeMeHTJIapHUHT
IOBUJIMO XKpalMIIKd XaMm IIyH4a TYauK Oymaau. KOBUII TE3MUTHHUHT Kylalporu
0,5-1,0 MyI/MHH 3KaHUHU KYpCaTau.

3- Ba 4-xkamBaiapga Sm  Ba EuHMHr AWMHaAMHUK  KCTPaKIMOH
xpomaTorpad@uk ycyiuaa KOHIEHTpjaHraH Tpu-H-okTwiamuH (TOA) Ba
MetuianokTwiiaMud (MJIOA) napaa 10BHO OJyBUM KOHLIEHTpaUUsAcUra OOFIHK
TakcuMiIaHuil  Kodddurmeniapu kentupwirad. FOBuO omyBum cudarumga
UIITKOPHU MeTallT Ty3UHHUHT dpuTMacu LiNO3 KyaHumam.
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Tankukornap TOA Ba

MIOAnap Ounan

VMMITPETHUPOBAHJIAHT aH

dbroporiactoM-4 UK ymly HIIYM MapaMmeTpiii XpomaTorpaduk KoJOHKaapja
Ooaxapwiau: @ 5 MM; copOeHT KaTiamu OanaHmiurd — 175 MM; KOJOHKaHUHT
OPKUH XKMH — 2,3 MJI; KOJIOHKaJaru Kysraamac ¢asza xaxmu — 0,7 mu 1 rpamm

teduionmyapacura 0,5 mi1 HucOaTa; Moo azaHuHr Te3mru 0,96 mir-cm”
Onunran Hatwxkanap 3- Ba 4-xaaBaiapaa KeITHUPUIITaH.

TOA au xkojoHkagaru Sm Ba Eununr

2 -1
‘MHH .

3-kaaBaJl

LiNO; koHneHTpanusicura 00¥JIMK TAKCHMJIAHUAIN K03 duuneHTiaapu

[LiNO5], M D(Sm) D(Eu) o
1,0 0,05 = 0,006 0,03 £ 0,002 1,66
2,0 0,15+ 0,01 0,07 = 0,008 2,14
3,0 0,37 £ 0,02 0,17 £ 0,01 2,18
4,0 1,0 £ 0,06 0,48 = 0,03 2,08
5,0 27+0.1 13 +0,08 2,07
6,0 57405 2.8+02 2,03

MIOA iau kosonkagaru Sm Ba EunuHr

4-xanBaJt

LiINO; koHmeHTpanusicura 00FJIHK TAKCUMJIAHAI K03 duuneHTaapu

[LINO3], M D(Sm) D(Eu) o
1,0 0,08 + 0,009 0,07 + 0,008 1,14
2,0 0,28 + 0,02 0,22 £ 0,01 1,27
3,0 0,96 + 0,06 0,52 + 0,04 1,65
4,0 3,2+0,5 1,4+0,1 2,28
50 82+0,5 3,602 2,27
6,0 17,3+1,5 7,7+0,5 2,25
7,0 33,7+23 15,1 +1,0 2,23
8,0 65,6 £5,2 29,6 £ 2,1 2,21

.
|
% 1.5
= 1
z
2 05
g o

0.0 1.0 2.0

3.0 4.0

5.0

6,0

LiNO;, Mo/

4-pacm. TOA narm Sm Ba EuHUHT TakcuMIIaHUII KOA(hPUIIHMEHTIIapUHUHT
LiNO3 koHIeHTparuscura OOFIUKINTH
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Sm u Euamar TOA-LINO3; 1 MJIOA-LINO; tH3umiiapuiara S5KCTPaKIMOH
XxpomatorpadusCHHUHT rpaduK KYpUHUIILIApH 4- Ba 5-pacMiap/a KypcaTHIIraH.

18 T Sm
=16 T
E 14 T
g 12 1
Z 107t
) g 4 Eu
g s 1
= ()
o=
g a7t
=
5 24
Z
B0 = + t 1
1.0 2.0 3.0 4.0 5.0 6.0 7.0

LiNG;, Mo/

5-pacm. MJIOAxarn Sm Ba Eununr takcumnanum ko3¢ dunmentiaapuauar LiNOs
KOHLIEHTPALUSCUTa OOFIMKIIUTH

3-4-)xanBaiiapian Ba 4-5-pacMiiap/laH KYpUHAJIUKU FOBUO OJYBUMHUHT
TYHUUHTaH CyBIIM dpuTMacuja Sm Ba EuHMHT TakcumiaHuin ko3 dunuentiap oup
Heya YH OapoOap optaau, nemak TOA Ba MJIOAnapHu camapuilHU akpaTHIl Ba
To3anamniia uniatwica OVnaau. 4-xaaBannan kypuHaguku MJIOAma TOAra
HucOaTtan Sm Ba Eu paguon30TOINIAPUHUHT TAKCUMIIAHUII KO3 (OULHEHTIApH
kartapok. MJIIOA SmaEunu 3-4 MapTa SXIHUPOK SKCTPAKIUSTIANIH.

120 T

Sm

TTHTeHCHBITHK XHCO0H, (T) HHc. GH).

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
MMoG drazaHHHr xazna, (V) M

6-pacm. TOAnm kononkagan Sm Ba Eunn LiNOj3 sputManapu OniiaH rOBHITUIIN

S5m

o0 4

TIHTeHCHBIHK xHcoGH, (T) HHC. GHp.

1 2 3 4 5 6 7 8% 9 10 11 12 13 14 15 16 17 18 19 20
WMoGHT fazaHHHT XadMH, (V) M

7-pacm. MJIOA/®T-4mu konoukagan Sm Ba Eu aunr 4,0 M LINO3 HunT
CYBIIM DPUTMACH OUJIaH FOBUIIHININ
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Pacmnapaan kypuHaguky 3JeMEHTIAp TYIUK axpaiarad. TaxpuOanap myHu
KYpCAaTIUKU AJIEMEHTIIAPHUHT IOBHIIMIIN IOBUII Te3nurura 6ornuk 0,5-1,0 mu/mMuH.
MJIOA-LiINO; xpomaTorpaduk ycyan Sm Ba Eu axparumira TagOuK KUJIMHINA Ba
153Sm pagHON30TONMMHY OXUPTH TO3AMANI HILIAPH/IA KyILTAHAIIH.

OJMHTaH MabIyMOTIAp IIYHH TACAMKIAMINKHE, ~°SM paJHOH30TONHHH
omum yayH TOA-LiINOssa JI2OI'®K-HCI tmsumnapunan kypa MJIOA-LINO;
TU3UMUHU KYJJIaraH X0J/1a paIuOKUMEBUN CXEMACHHU TY3HIIl MyMKHUH.

8-pacmma MJIOA-LINO; tusumupan ¢oiigananrad Xojjga OJIMHIaH
%3S mpaIHON30TOMMHIHT raMMa CIIEKTPH Ba PAacIIH(POBKACH KEITHPHIIATAH.

9-pacmma MJIOA—LINO; Tuzumunan doiinaaanuo, 158Sm PaaMON30TONNHHU
XJIOPUJ] XOJIATUAA OJIUII PAJUOKUMEBHM CXEMAaCH KEJITUPUIITaH.

3838
i 56000 |

45000 _

42000 7
35000
28000 1
21000 -
14000
7000 —

0 £ : :
[ W° e B Bt #° i B2

AnGamma Bepown 1.81 28/02/09 3:16:28

1
8-pacm. To3aa6 onuHraH >>SM paHON30TONMHIAT FAMMa CIIEKTPH Ba PACIIH(POBKACH

HamynaSm,0; —>[ Hypnautupunr ]

v
( HCI (xomr.) 4{ Hamynanu sputnu }—»[ AmM1yna KOnauKIapH ]
v
( N
( LiNO5(10,0 M) L, KypuTum Ba sputuimn
v
Xpomarorpadpuk =
kosornka MJIOA B Oﬂgfizgzﬁaﬂﬂ
dbropormact-4 g Y : )
i Hurpar popmacuma E
LINO3(4,0 M u
[ OLOM TOBHIII -

Sm i_> Oxupurada KypuTHII Ba HUTpAT Taxaui

XOJATHAAH XJIOPUJT XOJaTUTa YTKa3UIIl

153 v
9-paCM. Sm PaaruONU30TOIIMHHU XJIOPpUA XOJIAaTUd OJIMHUIIUHUHT PAIUOKHUMEBUHU CXCMACH
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JuccepranustHuHT ««Camapui, 3Sm okcabudop»
paauogapMnpenapaTHHUHT OJUHHUIIM» [0 HOMJIaHaraH TYpTUHYH OoOmma
«Camapnii, °Sm oxcaGudop» paanopapMIpPETapaTHHUHT OIUHUIIA Ba YHHHT
Taxauauii  HasopatH  kenrupmiran.  «Camapmii, °Sm okcabudop»
panuodapMIpenapatidl  UIIiad 4yukapuim  acbobm  cxemacura (10-pacm)
MyBodHK, onuaral ~—-SMCl; ra TaifépraHran peareHTHH KyUING TaiépiaHai.

PearentHn rtaiiépmam: 645+5 wMr okcabudop kuciaotacu  (OKca-
ouc[>TriieHHTpHIIO |-TeTpameTmiieHpochoroBas  kucimora —  CgHyyN,P4015)
KOHyccUMOH 50 myumn kosibara colnvHaau Ba KeTMa KeTukiaa 9,0 Mi uHBEKIus
yuyH cyB, 6,5+0,1 mu 1,0 M Hatpuii ruppokcuau, 60+1 Mr HaTpuid XJIOpHIU
KYIITWIaIA Ba CEKUH apallallITHPUIIAIN, XUMOSITAaHTaH OOKCTra KUPUTHIIA]TH.

Kp2
——N— Kp1

Erkua

Bakyym

OnuHaguran
TpyOKa

nn

10-pacm. **SmCl; spurmacu Ba «Camapwii, *>>Sm okcabugpop» pagrodapMIpenapaTHHN OJHIL
anmapatu (P-sputuim peakropu, 1,2,3-10pu Bocutacu y4uyH (iaakomiap,
K31,K2-xoHYyccumoH kosbanap)

[Ipenapatau Taii€paain yuyH peakTOpHHUHT TopTUll TpyOkacura (P) peareHt
Tall€paHraH KOHYCCUMOH KoJjiba KiynmaHaau Ba BakyyM KaHajdud HYJIu CEKUH
ounnaau (Kpl), OyHna peareHTHUHT peakTopra OKUII TE3MUTH 3-4 TMUYH/CEKYHIHU
Tamkui 3taau. [IpenapatHu paaroakTUBIUTUHU Yidaml yuayH 0,5 mMi MUKIOpIa
JIOpY BOCHUTaNapy y4dyH (hJakoHTa aBTOMATHUK MHIMETKa EpAamMuaa KyHuIalu.
Taxnun HaTHKallapura acocaH KyHuI yadoBinapu xucoonananu (MbBk).

«Camapmii, ~°Sm okcabudop» MPEHapaTHHH AHATHTHK TaXJHAI KHJIHII
KOpXOHaHUHT HopMmatuB xyxokatu BOC 42 V3 — 1585 — 2010 ra myBoduk
KyHuJard XxapakTepucTHKajgapu Oyiimua Oaxkapuiagu: DJPUTMAHUHT TaIlKd
KYPUHHUILIN, XaKUKUIINTHA, S3pUTMaHUHT pH, Xa)KMUNl aKTUBINIH, PaIAOU30TOILIN
apanammaiapu, HaTpui okcaOupOpuHU aHUKJIAI, cCaMapUiHU aHUKJIAIll, HATPUIl
XJIOPUAMHM aHUKJIAII, aKTUB OyJIMaraH apajanimanap, cTepuiaiira Taxpuoa, Ba
PaAMOKUMEBUM TO3AJIATH.

PannoxkuméBuit Tozanuruau anukiam. 15x100 mm ymuamnu Kizelgel 5553
xpoMarorpaduk mjacTuHkara, Oup TapapugaH 15 MM Komaupubd mnpemapar
tomuzmwiagy (0,001 wmur). KelimH HyKTa KypuTHJIaaud Ba JTaHOJLCYB, &:2
HUcOaTuaaru sputMaza | coar maBommma xpomatorpadusi KwmHaad. OJuHTaH
XpoMmaTorpaMma XOHa XapopaTuja KypUTWJIIaJd Ba MKKU TOMOHHA MOJIMATUIICH
neHTa Ounan érmmtupmwiany. [IpemapatHunr aguokuméBnii To3amuru 90,0 % nan
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. 153
KaMm Oynmaciuru kepak. TaxpuOa mapTusicuia KWIMHTaH — SM Ba YHUHT acOCHJIa
OJIMHTaH  paauodapMIpenapaTHUHr  PaAUOKUMEBUN  To3anukiaapu  11-12-

pacMmiap/ia KypcaTHiIraH.

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Kecmanap pakamiapu

10000 4
9000
8000 4

o] R#~0,87+0,1 ‘

133smcl,

5000
4000 4
3000 4
2000 1
1000

D--.-------l

AKTHUBIIUK , UIMII/MUH

11-pacm. 198gm PaIMOU30TONMHUHT PATUOKUMEBHUN TO3AIUTH TUCTOTPAMMACH
(a3putma Cy,H50H:H,0, 8:2 Hucbarra)

1 2 3 4 5 6 7 8

153Sm okcaGupop

| R=0,97+0,1

9 10 11 12 13 14 15 16

Kecmanap pakammapn

10000 CaMapI/II/I
9000
8000
7000
6000
5000
4000
3000
2000
1000

AKTHUBIIUK, UIMI/MUH

12-pacm. 153sm paguonszoronu acocunaru «Camapuii, 153Sm okcabudop»
paarodapMIpenapaTHHUHT PAIHOKHMEBHI TO3aJIMTH THCTOTPaMMAacCH
(aputma CyHs0OH:H,0, 8:2 nucbarra)

5-kaaBaJ
>3Sm pamnousoronn acocumaru «Camapuii, ~°Sm okuca6udop»

paaunodapmnpenapar Ta:xKpuoda NAPTUCHHUHT TAXJIUIMHA KYPCATKUWIAPH
(B@C 42 Y3 — 1585 — 2010 acocuna)

Kypcarkununap Taxpuba | Taxpubanaptus | TaxxpubanapTus
naptus Nel Neo2 Ne3
DOpuTMa TalllKW KYPUHUIIH [Madpdod [Madpdod Haddod
XaKMUM aKTHBJIUTH, 71,2 22.8 38,4
MKu/mi
pH npenapara 6,8 6,1 55
Pamnonoromniu Tozamuru, % 99,99 99,99 99,99
Pagnoxumésuii Tozamuru, % 99,7 99,4 99,6
Camapuii MUKJIOPH,MKI/MJT 32+3,0 55+5,1 87+6,2
Harpuit xnopua MUKaopu, 5,1+£0,2 54+0,2 5,0+£0,2
MT/MJIT
Hatpwuit okcabudopu 23,6 £ 1,1 18,2+0,9 20,5+ 1,0
MUKJIOPH, MT/MJI
Crepwutamra TeKIIMPUII | CTEPYINIAHTaH | CTEpUJUIAHTAH | CTEepPUJUIAHTaH
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Kypcatunran ycynna (12-pacm) xpomarorpadusiiaHraH camMapuiHUHT
oupukmaran komruiekcu Rg=0,97+0,1 tamkun Kuiaau, caMapuiiHUHT okcabudop
OwiaH KWIraH KOMIUIEKCM THUCTOTpaMMaHUHI  OOLUIaHUIIMAA  KOJIAJu.
XpoMarorpamma ydacTKajJapuJard KOMIUIEKC XOCHJI KWITaH aKTHUBIMKHUHT
MUKJIOPUI TaKCUMJIAHMIIM Ba Oapya XpomaTorpamMma paJuoOMETpUK yCyJija
VIIyaHaJu.

" 153

JuccepTauustHUHT ««Camapui, Sm okcadudgop»

paauodgapMnpenapaTHHUHI KJIMHHKAraya Ba KJIMHHMKA CHHOBJapw» 1e0
. 153

HOMJIAHTaH OemHYH 606ua «Camapui, Sm okcabudop»

panrodapmrpenapaTMHUHT KIMHUKarada Ba KJIMHUKAa CHHOBJIApU HaTIKajlapu
kentupmiran.  «Camapuit, °Sm  oxcabupop»  paamodapMIpenapaTHHI
7abopaTopusi CHHOBHMJIAH YTKA3UI, JIOPH BOCHUTAJIAPUHU JOKJIMHHUK CHHOBUIAH
yTrazum xaBcuznuru ypukHomacura (Tomkent, 2000 iun) acocan amanra
OIIIMPUJIIITH. JlaGopatopus CHUHOBJIAPHU (2008 Hn) Kyhuaaru
XapaKTepUCTUKAIApHU Oaxoal Oyinda YTKa3uiIu:
o «Camapnii, ">>Sm okxcabupop» paarodapMIpenapaTHHIHT 3apaPCH3ITHTHHI
TaxxprbaBuil 6axonaml (YTKUp Ba CypyHKAIIU 3apapu).
o [lpenapaTHUHT QPYHKIMOHAI IPOKIMINTY OYiin4a TaxXpuba TaAKUKOTIApH.
[Ipenapatau yTkup Ba cypyHkanu 3apapu orupauru 140-160 rp. Oynran
(Bucrap 3otiun) 60 Ta kanamynuiapaa YyTKa3uiau.
«Camapuii, %3Sm okcabudop» mpenapaTMHU Kajlamyluiap ab30JapHaa
OMOJIOTMK TAKCUMJIAHUIIM TAJKUKOTIIApU HATHXKalapu 6-KajaBaia KeATHPUIITaH.

6-kaaBaI
HNura woopuinran «Camapuii, %3Sm oxkcadudop» npenapaTuHUHT
KAJaMyluiap ab30J1apuia TAKCUMJIAHUIIU, Y0 Ba TYpJIM BaKTJapaa

AB30 Baktnap

UYepes 30 mun | Yepes 60 mun | Yepes 24 yaca | Ha 4 cytku
Kon 2,56+ 1,10 2,11 £0,58 0,61 £0,35 0,12 + 0,05
Kurap 0,83 +£0,35 1,56 + 0,72 0,51 +0,10 0,46 £ 0,13
Cysk 14,13 + 3,84 8,37 £1,25 4,84 £ 1,12 2,12 +£ 0,01
Byiipax 6,24 £ 1,54 5,41 + 0,80 1,09 + 0,09 0,48 + 0,09

YKansanman kyuHu6 Typubmuky, «Camapuii, >-Sm okcaGudopy» mpernaparu
nura kuputuiragnaan 30 MUHYTAaH CYHT KalTa TaKCUMJIAHUII pYyH Oepamu Ba
aCOCUM KUCMHU CYSIK COXacHuaa WHFUIIA .

Ilynnait ka6, «Camapuit, °Sm okcaGupop» mpenapaTHHH YTKHpP Ba
CypyHKaau 3apapyHH YpTraHWINra acoclaHu® YTKazuiaran JabopaTopus
CUHOBJIApUJAH aHUKJIAHAUKHA, y JabopaTopusi XalBOHJIApW ab3ojapuaa Xed
KaHJall IMaToJOTUK Ba OWOXMMHK Y3rapuiuiapra oJubd KeJlaauraH 3apapiiap
KeJITupMaau. TaaKuKOTiIap MpenapatHu (QYHKIUOHAN SIPOKIWIMIHUAA aCOCUM
MUKIOP CyAK TyKUMajapuaa WUFWIWILM OpKaJIM TAacAUKIaHAW. byHman
(bapMakOKMHETHKA IPeNapaTHUHT SPOKIWINK AaBpH (4 KyH) MoOallHKa CaKkJIaHUO
kommu. «Camapmii, >°Sm okcabudop» mpemapaTH V3MHHHT MYJDKAJUTAHTaH
nyHanmum 0yiinya KeMUHTY KIIMHUK CHHOBJIAPTA TaBCHS KUJIUH/IH.
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Knunuk cunoBmap akagemuk B. B. BoxunoB Homuparu Pecnybnuka
Nxtucocmamrupuwiran  Xupypruss Mapkasuna, V36ekucron PecnyOnukacu
Cornukau Caknam Basupnuru, lopu BocuTanapu Ba THOOMI TEXHUKAHU HA30paT
K  6omr  6omkapmacu Tacaukiaran NeCMP.66/12.0/52.Y3.2009/66-connu
0aéaHoMara MyBO(UK OakKapuIn.

CuroB Makcamu «Camapuii, **Sm okcabudop» mpernapaTHH aHAIBIETHK
TabCUPJIAPUHU YpraHuil OUiiaH Ouprajukia yHUHT CYsK TYKUMajaapu MeTacTa3acu
YCHUIIMHU TYXTAaTUIINA XaM KYpHO YMKWIAN Ba Ap0o THOOMETHIA KYITaIira TaBCcus
KWINIIAaH uoopat Oyiau.

KimHUK cHHOBIapia HINTUPOK 3THUII YYYH CYSIK MeTacTazacu OwujiaH
ofpuran Oemopisiapaad 20 KUIIM Y3JIApUHUHT €3Ma PO3WIMKIApU OWIIaH TaHJIA0
OJIMHIWJIAp Ba yJlapra NpenapaTHUHI KyIIMMYa TabCUPJIAPU XAKH]1a MabIyMOTJIap
Gepunan. bapua Gemopmap cyskiapu ommMHmaH TC ", TexHehop mperapaty
OWJiaH CKaHep KWUIUO OJMHAMU Ba KOHJIApU YyMYMHM, OMOKMMEBHM TaxJIMII KUITUO
OJIMH]IH.

VTKkaswiran KIMHHK CHHOBIAapAaH 2 xadTa Ba 3 OHJaH KeHHH KOH
TaxJiiapu siHa tekmupuwiaud. Cener cyskiapu JaBosaimirava, 1,5 oif Ba 3 oiinan
KEIUH CKaHEP KUJIUH/IU.

bapua 6emopiapra (0J1IMHIaH CKEJIET CySKIapu CKaHep KUIUHUO, yMyMUit
Ba OGHOKMMEBMH KOH Taximuiapumad keimn) «Camapuit, °Sm oxcabudop»
npenapatu 6emop TaHacMHMHT 1 Kr orupiurura 37 Mbk go3agaH anruoxkaTterep
opkanu 400 M1 GU3HOJIOTHK SpUTMA OWJIaH UUTa F0OOPUIIIH.

«Camapuii, '>°Sm  oxcabupop» mHpemapaTHHHHT TAKCHMIAHWIIA  Ba
Hnurumumm Mediso GupMacUHUHT UKKU JETEKTOPJIM raMMa KaMepacu €pJaMuja
npenapar 10opuiiraHjiad KeMMHOK, 6 coariad KeiiuH Ba 24 coatiaH KeiluH OyTyH
TaHAHW CKAaHep KHIMII OPKAIM Ky3aTnO Gopmiam. «Camapuii, °Sm okcabudop»
npenaparu ro0opuirad 6emop mudoxoHa namatacuga 1 MeTp y30KJIMKAa ramma
HYPJAHUIIUIAPHU YII4all OpKajau Ha3opataa oymauiap.

«Camapuii, ">Sm oxcabudop» mpemapati METACTATHK HyKTAIapra aKTHB
WuF0 OFpPUK KOJMAMpUINK OwiaH saximu camapanap Oepau. bynma 90%
O6emopriapia OFpUK KOJHWIIM BakTH 6 OiflaH IOKOpW OYJraH BakTjiapradya JaBOM
srau. Ky#una 13-14-15-pacmmapna  KIMHUK CHHOB  XMCOOOTHJIaH —OJIMHTAH
MHUCOJUIAp KEATUPHUITaH.

13-pacm. Bemop A, (1958 ii.1.) maBomamraua " Tc Texuedop 6uan (A), «Camapuit, 53Sm
okcabudop» paguodapmmnpenapatu 6unan 1,5 oiinan keiiun (B), 3 oiigan keitnnru (C)
TaHACUHUHI CKaHepJIapH
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A B c A B c

14-pacm. Bemop JI, (1958 it.1.) «Camapuii, *Sm oxcaGudop» pagnodapmmpenapary GuiaH
naBonamrava (A), 1,5 oinan keitun (B), 3 oinan keituaru (C) TAHACHHUHT CKaHEpJIapu

sy recn [T

s

15-pacm. bemop 1O, (1948 ii.1.) «Camapuii, 153Sm okcabudop» pamuodapmMiipeniapaTiu
ro0opwIran nanTH, 6 coat, 24 coar/ilaH KeHMHTH TAHACUHUHT CKaHEepJIapu

MeracTa3za >KOHIapUHUHT UHTaKT
TYKUMamapra HucOaTaH MyHocadaTu

[mSv]

0 yacoB yepe3 6 yacoB yepe3 24 yaca

-
Hurakt Meracrasza
TYKUManap JKOMIapu

L1
16-pacm. «Camapuii, >>Sm okcabupop» pagrodapMIpenapaTHHIHT
METacTaTHK TYKuManapa HAFUIUIIN
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Kacanman 1 METP Y30KIIUKIaru raMmMa KBaHT
HYpJIapUHHUHT S'/J'IllaHI/IIHI/I Japaxacu
[mSwv]

6
5.7

YyacoB yepes 6 yvacoB depes 24 yaca
& Ypraua 6upmmk ¥ JOxopu Gupiuk
o Kuunk 6upiauk Cranpmapt

(apkIaHuIn

L1
17-pacm. «Camapuii, ~>Sm okcabupop» pagrodapMipernapaTHHAHT GemMopaan 1 MeTp
Y30KJIMK/IaH FaMMa-KBaHTJIapU HypJIAHUIIHHU YITYOBU

Ilynmgaii kuan6 «Camapuii, >>Sm okcabudopy paguodbapMIpenapaTHHIHT
CYSK METaCTa3aCUHUHT YCUIIIUHU TYXTATUIIH, YIAPHUHT COHUHU KaMaUTUPUIIN Ba
WUFWINIIA ~ WHTEHCUBIIUTUHU KaMaWTHUPHUIIA CcaMapajopiuru UCOOTIIaH[H.
PanuonzoToruin naBosaiiia Cyssk MeTacta3acu OujiaH OFpuraH Oemopiap/ia OFpHUK
CUHIpOMH Oocwmimra oaud kemau, 90% Oemopiap 3 OWIMK BaKT WYUIA OFPUK
KOJIUPYBUM IOPH BOCHTANAPUIAH BO3 KEUIHMIAp. YTKA3WIraH NaBOJAHUIIIAH
KeWHH OeMopyapHUHT Xa€T CU(DaTHHUHT SXIMMJIAHAIN OW3HUHT MabIyMOTjapra
MyBOQUK YCIU.

Kmnnk — cuHoBmapman  MyBoddakusranm  yrran  «Camapmii, oSM
okcabudop» paauodapmmpenapaTd KeHr KYJUIAaHWIMINTa TaBCUS OTUIIU.
Ipenapar V36ekucton Pecny6nmkacupa maBnaT pyiixatupad yTkasumma (2010
vun 11 maiina Oepunran Ne 10/141/6-con ryBoxHoma, 2015 ¥#wmn 17 wuromna
saruianrad Ne 00222/07/15-con ryBoxHOMa).

XVYJI0CA

«°Sm paaHoOH30TONH BAa YHHHT JOPHBOP MIAKIMHHM OJHID MaB3yCHIATH
TexHuka ¢annapu Oyinuya Qancapa goktopu (PhD  )muccepranmsicu
TaJKUKOTIAPUIAH KEIUO YMKKaH X0JJ1a KyHuJard xyJjocanap KeITHPUIIN:

1. du-2-(atunrexcun) oprodochop KUCIOTaCH Ba MHUHEpalT KHUCIOTajlap
SPUTMANAPH OpAaCHAA > Sm pPagMOM30TONHHHHT WMKKH (a3aid TaKCHMJIAHHIIN
KOHYHUSITJIApY aHUKJIAHTH.

2. DKCTpakuuoH XpomaTtorpadus yCyduaa YywiaM4d aMHHJIAp TpU-H-
OKTHIAMHH Ba METWIAHOKTHIAMUHIAPAA °SM pPaZHOM30TONHHUHI Y3HHH
TYTHIIA KOHYHUSATIAPU aHUKJIAH/IH.

3. 1%Sm PaIMOM30TONMHN AXPaTUIl Ba To3aj1ad OJMHUIIN PaTUOKUMEBUIMA
CXeMacH SIpaTUIA Ba aManuérra TaA0UK KUIUHAN.
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4. °Sm pammomsoromn acocmaa «Camapnmii, °Sm  okcaGudop» HoMH
paarodapmmpenapaT OJIMHUIIMHUHAT TEXHOJOTHK CXeMaCH WUIIA0 YNKHIIIH.
Y6y TagKHKOTHUHT HAaTIKaIapy acocuaa «CaMapuit, -Sm okcabudop
paarodapMIpenapaTHHUHT OJIMHUIIA TEXHOJIOTUACH SIpo PU3MKacu WHCTUTYTH
Kommaru «Pamuonpenapar» AaBiaT KOpXOHACcHWAa WIUIA0 YUKAPHINTa TaI0WK
TWITaH. XO3UPTU KyHIa YOy TEXHOJIOTHsI acoCHaa HWIUIA0 YHKapHIa&TraH
«Camapuii, **Sm okcabudop» pagnodapmmpenaparn Y3bekucron Pecry6mmkacu
KJIMHUKaJIapuaa MyBapakusaTian KYJUIaHWINO KETMHMOKAA Ba YeT JAaBlaTiapAaru
KJIMHUKaJIapra xaM eTkazuo OepriMoKa.
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HAYYHBINA COBET DSc.27.06.2017.FM/T.33.01 IO MPUCYKIEHUIO
YUYEHBIX CTENEHEN NP UHCTUTYTE SAAEPHON ®U3UKH,
ACTPOHOMMYECKOM UHCTUTYTE, HAIIUOHAJIBHOM
YHUBEPCUTETE Y3BEKUCTAHA

UHCTUTYT AJAEPHON ®U3UKHU
I'nm «xPAAUOIPEITIAPAT»

HHUILIOHOB HWIEP30/1KOH ' KYMAHA3APOBUY

MOJYYEHHUE PAJTMOHYKJIHMJIA **Sm U
EIr'0 JJEKAPCTBEHHOM ®OPMbI

01.04.01 — MMpuGopsbl U MeTOABI IKCTIEPUMEHTATBbHOM GU3NKH

ABTOPE®EPAT
auccepranuu 1oKkropa ¢puiocopun (PhD) no rexHuyeckum HayKkam

Tamkent — 2018
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Tema auccepranuu a10kTopa ¢punocoduu (PhD) mo TexHHYecKHM HayKaM 3aperucTpUpPOBaHa
B Boicmieii arrectanmonHoii komuccun npu Kadounere MunuctpoB Pecnydoauku Y30ekucTaH 3a
HoMepoM NeB2017.4.PhD/T493.

Hokropckas muccepranus BoimonHeHa B [Tl «Paguonpenapar» npu UncTtutyTe simepHoit pusukn
Axagemun Hayk PecniyOonuku Y30ekucras.

ABTopedepar amccepranny Ha TpexX s3bIkax (y30eKCKWid, pPyCCKHH, aHTIHACKHNA (pe3rome))
pasMerieH Ha BeO-cTpanuie HayuHoro cosera (www.inp.uz) u HMHbopmarmoHHO-00pa30BaTeI-HOM
nopraine «Ziyonet» (WwWw.ziyonet.uz).

Hay4yHbllipyKoBOAUTENb ! XyxaeB Cannpaxma,
KaHIUAAT XUMUYECKUX HayK,
CTapIlUi Hay4HBIN COTPYIHUK

OdunuanbHbie ONMOHEHTHI: OummmoB Kocum,
JIOKTOp (pr3MKO-MaTeMaTHIECKUX HayK, mpodeccop

CMmanoBa 3yJ1aiixo AcaHalueBHa,
JOKTOP XUMHUYECKHX HayK, Ipodeccop

Benymas opranuzanus: CamapkaH/ICKHi roCyAapCcTBeHHbI YHMBePCHUTET

3amura JUCCepTaLU COCTOUTCS « » 2018 roga B 4acoB HA 3aCEeIaHUU
Pa3oBoro nay4ynoro coera Ha 6a3e Hayunoro cosera DSc.27.06.2017.FM/T.33.01 npu HuctutyTte
saaepHOl (QU3NKH, ACTPOHOMHYECKOM MHCTHTYTe, HanmoHnansHoM yHHBepcuTeTe Y30ekucrana. (Ampec:
100174, r.Tamkenr, noc.Yuyroek, UA®D. Ten.: (+99871) 289-31-18; dakc: (+99871)289-36-65; e-mail:
info@inp.uz).

C nmccepranmeld MOXXHO O3HaKOMHUTBCS B HHbopmarmonHo-pecypcHOM meHTpe WHcTutyTa
snepHol pusuku (3apeructpupoBaHa 3a Ne ). Anpec: 100214, r.TamkeHT, mocenok Yiryroek,
UAAD. Ten.: (+99871) 289-31-19).

ABTopedepat quccepTanuy pa3ociaH « » 2018 r.
(peectp mpoToKoIIa pacchlIKu Ne oT 2018 r.).

M.IO. TammeroB,
npeacenarenb HayaHoro coBeta mo mpucyXIeHHIO
YYEHBIX CTeleHeH, 1.¢.-M.H., mpodeccop

P. AApmyxamenos,
y4eHbIi cekperapb HaydyHOro copera 1o npucysxJ1eHu0
YYEHBIX CTeTeHeH, 1.¢.-M.H., ipodeccop

N. HyputauHos,
npeJiceaTeNb HayYHOro ceMuHapa rnpu Hay4qHoMm coBere
IO TMPUCYKJICHUIO YYCHBIX CTENeHEeM, 1.().-M.H., mpodeccop
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BBEJIEHUE (anHoTauus gucceprauuu 10xkropa puinocodpuu (PhD))

AKTYaJIbHOCTh U BOCTPeOOBAHHOCTH TeMbI auccepTranmuu. B HacTosiee
BpeMsl MCIOJIb30BaHUE PAJAMOHYKIUIOB B PA3IMYHBIX 00JIACTAX HAYKH, TEXHHKH,
MPOMBIIIUIEHHOCTH U OCOOEHHO B SIZICPHOM MeTuIMHE 00eCTeuMrBaceT MOJTyUYEHUE
3HAUUTEILHOTO JKOHOMHYECKOT0 | couuainbHoro i3ddexkra B wmupe. Pocr
MacmtaboB W chep MNPUMEHEHHUS PAJUOHYKIUIOB TpeOyeT  yIIydIleHHs
KAUueCTBEHHBIX I[IOKa3aTelieid, pACIIMPEHUS] HOMEHKJIATYpPbl PaJUOHYKIIUIHON
NPOAYKUMHA M YyBEIUYEHHUs oObema €€ mpou3BojAcTBa. bojiee yeM MOJIyBEKOBOM
OMBIT MPUMEHEHUSI PATUOHYKIUIOB B SJCPHON MEIUIIMHE IJii JUArHOCTUKU U
Teparuu MO3BOJIKII ONPEACIIUTh UX MECTO U OCHOBHBIE MOKA3aTENH, MPU KOTOPHIX
ucrosib3oBanue paguodapmipenaparoB (PDII) sersercs 3 PpeKkTUBHBIM.

Bo Bcem mupe mOpoOWM3BOACTBO MEIUIMHCKUX pPananodapMaIieBTHIECKUX
penaparoB MPEBPaTWIOCh B BaXHYK OTpacib HHIYCTPUHU, HA KOTOPYIO
npuxoautcs 6onee 50% TromOBOro MPOU3BOJCTBA PATUOHYKIUIOB. AKTHUBHO
pa3BUBAETCA HAIpABICHUE NAJUIMATUBHON  PAAMOHYKIHIHOW TEpaluu ¢
NPUMEHEHUEM  OCTEOTPOMHBIX  paauodapMIpenapaToB,  coiepkamux -
U3JIyYarolmue paguoHykiauapl. K HOMEHKIAaType BaKHBIX M IEPCIEKTUBHBIX
PaIMOHYKIMIOB OTHOCHTCA M pamuonykmmn camapuii-153 (°°Sm), xotopsiii B
MOCJIEAHEE BPEMS IIMPOKO UCIIOIb3YETCS B SIACPHON MEIUIIMHE B KAYECTBE, KaK U
JMAarHOCTUYECKOro, TaK W TepamneBTUYECKOro cpexactna. [IpenmapaTsl Ha OCHOBE
PaIMOHYKIIA/IA ~°SM HALLIH MIHPOKOE IPUMEHEHHE B KIIHHIYIECKOH MPAKTHKE IPH
JICYEHUU OHKOJIOTHYECKUX OOJBHBIX C PEBMATOMIHBIM apTPUTOM, OMYXOJISIMHU U
METacTa3amMH KOCTH.

B mHactosimiee Bpemsi B Y30ekuCTaHEe YyJenseTrcss OOJbIIOe BHUMAaHUE
Pa3BUTHIO DKCIIEPUMEHTATBHBIX UCCIICIOBAHUN MO MOJYYEHUIO PAIUOHYKIINUJIOB U
paarodapmipenapaToB Ha UX OCHOBE JUIsl MX UCIOJIb30BAHUS B OHKOJIOTHUECKHUX
KIIMHUKAaX B JUAarHOCTUYECKUX M TEPANeBTHUYECKUX LeMAX. B uucimo Takux
paanodapmMipenapaToB  BXOAUT  pa3apOOTaHHBIH B  paMKax  HACTOSIIEH
IMCCePTALMOHHON paboTsl «Camapuii, ~°Sm okcaGu(pOp», KOTOPBIH YCIELTHO
MPUMEHSIETCS B CHCIHAIU3UPOBAHHBIX KIMHHUKAX PecrnyOnuku Y30ekucran B
KaueCTBE TEPANEeBTUUECKOTO CPEACTBA JJIS JICUCHUS OHKOJIOTHYECKUX OOJBHBIX C
KOCTHBIMHU MeTacTazamMu. Heo0XoauMoCTh pa3pabOTKH TEXHOJIOTHI MPOU3BOJICTBA
PaMOHYKITHAA ~°SM B Y30eKknucTane 06yCIOBICHA TEM, UTO 110 MEpEe PasBUTHS
TEXHUKHU U COBEPIICHCTBOBAHUS OT€UECTBEHHBIX PAJMOTEPANCBTUUECKUX METOIUK
PecniyOnuku, CTaHOBUTCS OYEBUIHOM HEOOXOIUMOCTh YIYUIIEHHUS KadecTBa
MpenapaToB, 3aJ0KEHHBIX B 3apyOeKHBIX (PapMaKONEeWHBIX cTaThsix. B cBsi3u ¢
TUM, pa3paboTKa OTEYECTBEHHOrO paaro(apMalleBTUYECKOro IMpenapara Ha
OCHOBE °SM ¢ LEbI0 CHUKEHHS CeOecTOMMOCTH MPOAYKIIMK M OTKa3a OT
UMIIOpTa SIBISICTCS TPUOPUTETHOW 3a7adeil TPUKIAIHON SIepHOM (U3HKH,
paauOXMMUU M TEXHOJOTHHM MpOu3BoACTBA. B cooTBerctBuM co CTtparerueit
NeicTBUM Mo JanpHedeMmy pa3BuTuio PecnyOnmmkum VY30ekucraH 1O MATH
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NPUOPHTETHBIM HampaBneHusM Ha 2017-2021 rr.' ompeneneHs 3amaunm Ui
BBINIOJIHEHUS MPOTPAMMBbI IO pa3pabOTKE U BHEAPEHHUIO TEXHOJOTHUU MOTyYEHUS
PAIUOHYKIUIOB W paguodapMipenapaToB Ha HUX OCHOBE, HCIOJIb3yeMbIX B
00JIaCTH SIACPHON MEAUITUHBI.

JlanHOoe JMCCepTalMOHHOE HCCJEJAOBAHME B  OINPEACIIEHHON CTEeleHH
COOTBETCTBYET 3ajlayaM, o0o03HadeHHBIM B Ykazax I[Ipesunenta PecmyOnuku
V36exuctan Ne VII1-4947 «O Crpateruu neWCTBHUM MO AalbHEUIIEMY Pa3BUTHUIO
PecnyOnuku Y306ekuctan Ha 2017-2021 roas» ot 7 deBpans 2017 r. u Ne VII-
5229 «O Mepax Mo KapJAHHAJIBHOMY COBEPIICHCTBOBAHUIO CUCTEMBI YIPABJICHHUS
dapmaneBTHueckoil oTpacibio» OT 7 Hos0ps 2017 roma, a Takxke B JPYrHX
HOPMATHUBHO-TIPABOBBIX JOKYMEHTAaX, MMEIOIIUX OTHOIICHHE K JaHHOW oOiactu
JESITEBHOCTH.

CooTBeTcTBHE HCCJIEJOBAHUS € NPUHOPUTETHHIMH HANPABJIEHUSIMH
Pa3BUTHUSI HAYKM W TEXHOJOIruid pecny0auku. JlaHHOE IHCCEpPTAIMOHHOE
UCCIIEJOBAHUE BBIMOJIHEHO B COOTBETCTBUU C MPUOPUTETHBIM HAIpPABICHUEM
pa3BuTus Hayku W TexHojoruii PecmyOmuku VY30ekuctan VII. «Xumuueckue
TEXHOJIOTMH U HAHOTEXHOJIOTUI.

Crenenb M3ydeHHOCTH mnpoG/embl. 110 MOMydeHHIO ~°SM B SIEPHBIX
peakTopax Ajs Leied siiepHOW METUIMHBI MHOTHMHU YYE€HBIMH MHUpa, HAIpUMED:
unauiickumu  (N.Ramamoorthy, P.Saraswathy), poccuiickumu (B.C.CkypynauH,
I''E.Konmuna), mnakucranckumu (M.M.Ishfaq, A.Mushtaq), amepukanckumu
(A.R.Ketring, M.F.Embree, G.J.Ehrhardt) u npyrumu crenuanucraMu poOBEICH
GonbIIIOH 06heM paboT. Bo Beex 3THX paboTax >SM moTydaroT myTeM oIy deHH s
00pasoB OGOTAIIEHHOTO CAMapHs 10 H30TOMy ~~°SM B SIEPHBIX PEAKTOPax
TEIUIOBBIMHU HEUTPOHAMH.

IlonydeHnHe pagHOHYKIMZA ~°SM TyTéM OONydeHHs OOOTAIEHHOTO
u30TONa °SM NPHBOAMT K 3HAYMTEILHOM JOPOTOBM3HE, KaK CaMOro
PaIMOHYKIINAA ~°SM, TaK M €ro JeKapcTBEHHOH (opMbl. Kpome TOro, Maibrii
MepHoJ MOTypaclaja PaaHoOHYKIHAA ~-SM (46,2 waca) OrpaHHYMBAET €ro
TPAHCIIOPTUPOBKY Ha JallbHUE pPACCTOSHUS, B 4YacTHOCTH B PecmyOiuky
VY30ekucran.

V36ekckue yuenbie (C.ILI'ypees, C.C.Xyxaes, JI.b.Hymraea u ap.)
OPOBOAMIM  OKCHEPUMEHTHl 1O TOJYYEHUIO PATUOHYKIHUJIOB HEKOTOPBIX
PEIKO3eMeIBHBIX IEMEHTOB, TAKHX Kak - Ce u “*'Pm. Takke GbUTH BBITOIHEHHI
paboTHI IO aHATN3Y PAAHOHYKIHIOB PEIKO3EMETbHBIX JIEMEHTOB C TPUMEHEHUEM
PaIMOXUMUYECKUX METOJIOB UX pa3zelieHusl.

PaGoThl, MOCBSIIEHHBIC IONYYCHHIO PAIHOHYKIHAA ~°SM U €ro
JeKapCTBEHHON (OpMBI B Y30CKUCTaHE BBHITIOJHEHBI HAMH BIIEPBBIC, a MOJIYYCHHE
PAamMOHYKIHAA >SM H3 HPHPOZHOTO H3OTOIHOTO COCTaBA  ITO3BOJSICT
3HAYUTENIbHO CHU3UTh Ce0ECTOMMOCTh €ro MPOM3BOACTBAa. Bcee BhIle ckazaHHOE,
MO3BOJIAET CHeNaTh 3aK/IoUYeHHE OO0 AaKTyaJlbHOCTH TMpoOJeMbl MOJIy4YEeHHUS
PaIMOHYKIIAAA >SM U €ro JIEKPCTBEHHO# (hOPMBL.

Yyka3 [Mpesnnenra Pecnyonuku Y3bekucran Ne YI1-4947 «O Crparerun aeicTBuil 110 nanbHeHIIEMy pa3BUTHIO
PecnyOimkn Y36exuctan va 2017-2021 rogs» ot 07 despans 2017 1.
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CBsi3b JMCCEPTAIMOHHOTO MCCJAEIOBAHUS C IUIAHAMH HAYYHO-
HCCJIEI0BATEILCKUX Pad0T HAYyYHO-HCCJIEI0BATEIHLCKOI0 Y4YpesKIeHHus, Iae
BBINIOJIHEHA JHccepTanuda. JluccepTallMOHHOE HCCIEAOBAHUE BBIMOJIHEHO B
paMKax Hay4dHbIX IPoekToB MHcTUTyTa smepHor pusuku mo temam: Ne d-2.1.5
«IloBeneHne paauOaKTUBHBIX HYKJIWJOB B pacTBOpaX, TBEpAbX (Qa3zax,
3aKOHOMEPHOCTH HX pachlpefeneHuss Mexay ¢a3aMu U HaydHble OCHOBBI
HOJYYCHHS PEAKTOPHBIX U IIMKJIOTPOHHBIX paaHOHYKIUI0B» (2003—2007); Ne DA-
Al4-®067 «Pa3paboTka TEXHOJOTHH TIOJYYCHHS PaTUOAKTUBHOTO TIpermapara
3SmMCl; Ha smeproM peakTopey (2009—2011).

Heabio ucciegoBanuss  sBIsIETCS  pa3paboTka  PaguOXUMHUYECKOU
TEXHOJIOTUU IOJIYyYECHUs PaguOHyKINAA 3Sm na peakrope BBP-CM ¢ BbicOKOM
PAIVOHYKIIUIHOW YHCTOTOM U paaunodapMarneBTHYECKOTO Ipenapara Ha €ro
OCHOBE.

3ajgaum uccJIe10BaAHUA:

pa3zpaboTka d(PPEeKTUBHBIX IKCTPAKIMOHHO-XPOMATOTpAPUUECKIX METOJIUK
BBIICICHHS °SM U3 OKCHIA CAaMapus NPUPOJHOTO H3OTOINHOIO COCTAaBA B
CUCTEMAaX C XUJKAMU KAaTHOHO- U aHMOHOOOMEHHUKAMH, B Ka4e€CTBE KOTOPBIX
Obu  BeIOpaHbl  JU-2-(3THnrekcun)oprodochopnoit  kucnotel (I23I'DK) wu
TpeTUYHbIE aMUHBI TpU-H-OKTWIaMUH (TOA), metunauoktuamud (MIOA);

M3yUeHHe 3aKOHOMEPHOCTEH pacmpeeneHust —-Sm B cuctemax 29T DK-
MuHepasibHble KUCTIOTBI, TOA, MJIOA-BeIcaIMBaTENh W YCIOBUU pa3lCIICHUS U
BBIICIICHIS PAIHOHYKIHAIA - °SM B (hopMe XIOpH/Ia;

pa3zpabdoTka >3 PeKTUBHON PATUOXUMUYECKONU CXEMBbI BBIJCICHUS U OUUCTKU
153Sm ¢ rcronp30BaHIeM Pa3pabOTAHHBIX CHCTEM;

pa3paboTKa TEXHOJOTHI MOJydeHus: paarnodapManeBTHIeCKOro mpernapara
Ha OCHOBE PaIHOHYKIHAA - SM.

OGbeKTOM  HCCIeI0BAHMSI  SBIOTCS  PAgHOHYKIHA — —°SM o
pamrodapManeBTHIecKuii penapat «Camapuii, >>Sm okcaGupopy.

IIpeaMeTrom HCCIeN0BAHUS SIBISIOTCS KOIPHUITMEHTHI paclpeneseHus,
dbakTop paszneneHus, paaUOXUMHUYECKas CXeMa TOJy4YeHHs] U OYHCTKHU
paoOHYKIIIA 535m, AKTUBHOCTD MOJIYY€HHOTO paAMOHYKIIU/IA,
paioOXUMUYECKass  YUCTOTa, MW  JIpyrue€  aHAIUTUYECKHE  IOKa3aTeld
pa3paboTaHHOTO pajaro(apMaIeBTHIECKOTO Mpernapara.

Mertoabl  ucciaeAOoBaHMil.  ODKCTPAaKIMOHHBIM M DKCTPAKLIHUOHHO-
XpomaTtorpaduueckuii METOIbI UCCIIETOBAHUS PAAHOXUMHUECKUX CHCTEM, raMmMma-
CIICKTPOMETPUYECKUN  METOJ  HM3MEPEHHs AaKTUBHOCTH, METOIbl aHalu3a
PATMOXUMUYECKON YHCTOTHI.

HayuyHasi HOBU3HA MCCJIeIOBAHUSI 3aKTFOUACTCS B CIICTYIONIEM:

YCTAHOBIICHBI 3aKOHOMEPHOCTH DACIPEACICHHS PAagHOHYKIHAA ~-SM B
nByxdaznbix cucremax 1201 @K-munepanbHbie KUCTOTHI;

OTpe/eNieHbl  3aKOHOMEPHOCTH  JKCTPAaKIMOHHO-XpoMaTorpaduyeckoro
MOBEICHMS ~°SM B CHCTEMax C TPETHYHBIMU AMHHAMH (TPU-H-OKTHJIAMHH H
METHIITAOKTHIIAMUH));

pazpaboTaHa  paJIUOXMMHYECKass CXe€Ma  BBIJCTCHUS ©  OYHUCTKH
paauoOHYyKIUAA 133gm;
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pa3paboTaHa TEXHOJIOTUYECKas cxema MOJTYICHUS
pamrohapMaIeBTHYECKOro Mperapara Ha OCHOBE PAIHOHYKIHAA —~SM IOX
naspauneM «Camapuit, >>Sm oxcaGudop».

IIpakTHyeckue pe3yabTaThl HCCJIEI0OBAHUSA 3aKIIOUAIOTCS B CIEIYIOUIEM:

paspaboTaHa TEXHONOTHYECKAs CXeMa IONYYCHHS PAgHOHYKIAAA —°SM
BBICOKOH paguoHyKIHaAHON 4ucToThl B cucteMax JI20I'®K-HCI, TOA-LINO; u
MJIOA-LINOg;

pa3paboTaHbl TEXHOJOTHS TMOJIydeHUs paauodapmmpenapata Ha OCHOBE
BBICOKOYHCTOTO S IOJ HA3BAHHEM «Camapuii, 3Sm okcabudop», peraiaMeHT
MIPOU3BOJICTBA, (papMaKOTICHHAS CTaThsl U MHCTPYKIIUS TI0 IPUMEHEHUIO.

JlocToBepHOCTH pe3yJibTaToB HCCJICIOBAHMS 000CHOBBIBAETCS
MIPOBEICHUEM IKCIIEPUMEHTAILHBIX UCCIIEIOBAHNN C MPUMEHEHUEM COBPEMEHHBIX
METOJIOB WM CPEJCTB HM3MEPEHHUH, CPABHUTECIBHBIM aHAIN30M pa3pabOTaHHBIX
METOJMK C WCIOJb30BaHUEM JPYIUX CHUCTEM [JIi OYHCTKUA PaTUOHYKIHJIOB
pPEIKO3eMENbHBIX ~ JJIEMEHTOB  pPa3HBIMH  JKCTpareHTaMu,  IPOBEJIEHUEM
napajyieIbHBIX aHAJTM30B M COMOCTABIIEHUEM JIaHHBIX PA3JIMYHbBIX UCCIeIoBaTeIe
1 J1ab0opaTopuil.

Hayuynas u npakTHyeckasi 3HAYMMOCTb Pe3yJbTATOB HCCJIEJ0OBAHUSA.
HaydHast 3Ha4UMOCTh Pe3yIbTaTOB OMPEEIAETCS MOTYYEHHBIMU BHICOKOUUCTHIMU
PAIMOHYKIHAAMH >°SM, OOIy4eHHEM TCIUIOBHIMH HEHTPOHAMH CaMapus
MPUPOJHOTO M30TOMHOTO COCTaBa B UCCJIEA0BATEILCKOM aTOMHOM peaktope BBP-
CM wu ouucTtka €ro OT NPUCYTCTBYIOIIMX npuMecen. LleHHOCTr maHHON
JTUCCEPTAIMK  TTOATBEP)KIACTCS TMOIYYECHHBIMH TATCHTAMH, OIyOJWKOBAHHBIMU
MaTepraJlaMi B MEXKIYHApPOTHBIX HW3IaHUSX, OT3BIBAMH OT IMOTpeOUTENeH W
aKTaMH BHEIPEHUSMHU.

[TpakTrueckasi 3HAYUMOCTh PE3yJIBTATOB UCCICIOBAHUS 3aKIIOYACTCS B TOM,
4YTO pa3pabOTaHHBIE CHUCTEMBI MOTYT OBITh HCIOJIB30BAaHbI [JISl pa3eieHus
PAMOHYKIIUJIOB U JPYTHX PEAKO3EMETIbHBIX JJIEMEHTOB, aHAJIM3a MOJYyYE€HHOTO
paMOHYKIINa, CUHTE3a paauodapMIpenapartoB Ha MX OCHOBE, ONpEeTeHUs
OCHOBHBIX BEIIIECTB AHATUTUYCCKUMU METOJAMH XUMUH, JOKIUHUYECKUX H
KJIIMHAYECKHUX UCIIBITAHUI TOTOBOTO pajguodapmipernapara.

BHeapenue pe3yabTaroB mucciaenoBaHus. Ha oOCHOBE NOIy4YEHHBIX
HAyYHBIX PE3YJIHTATOB MO Pa3pabOTKE PATUOXUMHUYECKON TEXHOJIOTHH MOTYYCHUS
panguoHyKIuaa - SM:

pa3paboTaHHass TEXHOJOTHs TMOJy4YeHHUS panurodapmipenapara Ha OCHOBE
BBICOKOYHCTOTO ~°SM mcronb3oBana Ha ['T1 «Panunonpenapar» g MPOU3BOJCTBA
pamrodapManeBTHyeckoro mpemapara «Camapmii, >°Sm oxcabudop» (ImHCbMO
Axanemun Hayk Ne 2/1255-2341 ot 30.08.2018 r.). Wcnonb3oBanue
pa3pabOTaHHOW  TEXHOJIOTMM  TIO3BOJIJIO  PACIIUPUTh  HOMEHKJIATYpPY
OTEUECTBEHHBIX  pamuodapMIpenaparoB sl  TEpamud  OHKOJOTHYECKUX
3a00JIeBaHUH U YBEIUYUTh 00bEM SKCTIOPTHOM MPOAYKIIHH,

TEXHOJIOTHS TTOJTy4eHHs JIeKAPCTBEHHOM (hOPMBI >°SM 3aperuCTpHpOBaHA B
ATeHTCTBE M0 MHTEJUIEKTyaJbHOW cOoOCTBEeHHOCTH PecmyOnuku VY30ekucran
(maternt PY3 Ne IAP 04643, 2010 r.) u BHeapeHa B mpousBojacTBO. lIpemapar
3aperucTpupoBaH B [ J1aBHOM yIpaBIeHUHU IO KOHTPOJIIO KaueCTBa JIEKAPCTBEHHBIX
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CPEACTB M MEAUIMHCKOM TEXHUKM B MUHHUCTEPCTBE 3ApPaBOOXPAHECHHUS
PecnyOnuku VY30ekucran (peructpainmonHoe ymocroBepenne Ne 00222/07/15 ot
17 uronst 2015 r.). CepuiiHO TTpOM3BOAMMAs TTPOAYKIIUS YCIEITHO MPUMEHSIETCS B
CHeIMaIN3UpPOBaHHBIX KIMHUKAX PecnyOmuku VY306ekuctan (PecmyGnukanckuii
CIelUAJIM3UPOBAHHBIN 1eHTp Xupypruu uMm. B.B.Baxumosa, PecmyOnukaHckwmii
CHEIUAIN3UPOBAHHBIN Hay4YHO-TIPAKTUYECKUI MEIULIMHCKHM LEHTP
sHaokpuHoioruu) u  crtpan  CHI'  (YkpaumHckoe — rocyaapcTBEeHHOE
MIPOU3BOJICTBEHHOE TIpeanpusitue «M30tomy).

AnpoOauus  pe3yJbTaTOB  HcCJeAOBaHUA. Pe3ynbrarel  TaHHOIO
UCCIIEIOBaHUSI ObUTM OOCYXKJIEHBI Ha 9 MEXIYHApOAHBIX U  PECIyOJIMKAHCKUX
KOH(EpEeHIIHSIX.

I[IyOonukanuu pe3yabTaToB MucciaenoBanus. [lo TemMe auccepranuu
onyonukoBaHo 15 HayyHeix paboT, u3 HUX 4 HaydHble CTaThu B
peKOMEHJI0OBaHHBIX  BrIcmieit  arrecTanoHHONM — KoMuccued — PecryOnmku
V306exkuctan ais MyOJUKAIIMM OCHOBHBIX HAyYHBIX pE3YyJIbTaTOB JHUCCEpPTAIlUU
Hay4YHBIX M3JIaHHSX, U3 HUX 2 CTaThU B MEXKIAYHAPOIHBIX HAYyYHBIX )KypHajax, a
TaK)Ke MOJTY4YEHBI 2 TaTEHTa Ha N300pETEHUS.

Ctpykrypa U 00béM auccepranmu. /[rccepranuisi COCTOUT W3 BBEIACHUS,
MATA TJIaB, 3aKJIIOYEHUS, CIUCKAa JIMTeparypbl U nOpuwiokeHuit. OO0bem
aucceprannu coctaisier 114 crpaHuiibl.

OCHOBHOE COAEP XAHHUE JUCCEPTALIUHU

Bo BBegeHum O0OOCHOBBIBAETCS AaKTyaJbHOCTb M BOCTPEOOBAHHOCTH
MIPOBEICHHOT'O HWCCJICNOBAHUS, LIEJIb U 3aJa4M HMCCIEAOBAHUS, XAPAKTEPUIYIOTCS
OOBEKT W TMpeaMeT, IOKa3aHO COOTBETCTBUE MHCCIICIOBAHUS MPUOPUTETHBIM
HaIpaBJICHUSM Pa3BUTHUSI HAYKU U TEXHOJIOTUH pecryOIuKH, U3/1aratoTcs Hay4dHas
HOBHU3HA W MPAKTUUYECKUE PE3YJIbTAThl UCCICIOBAaHUSA, PACKPBIBAKOTCS Hay4yHas U
MPAKTUYECKAs] 3HAYUMOCTh IIOJIYYEHHBIX PE3YyJIbTAaTOB, BHEJIPECHUE B MPAKTHUKY
PE3YIbTAaTOB MCCIICIOBAHUS, CBEICHUS 10 OMMYyOJIUKOBAaHHBIM paboTaM M CTPYKTYype
JIUCCEPTALUH.

B nepBoii rimase auccepraiuu «MeToabl MOJyYeHHs PAJHOHYKJIUAA 38m
U paguodapmipenaparoB Ha ero OCHOBE» IPOBOJUTCS aHAINU3 JUTEPATYPHBIX
CBEJICHUM 10 TAKUM METOJAM BBIJCICHUS W pPa3lICJICHUS 1538m, KaK HWOHHBIN
oOMEH, JKCTpakius, xpomaTorpaduueckas SKCTPAKIUS U pacHpeaesuTe/IbHas
xpomatorpadusi ¢ OJHOBPEMEHHBIM AaHAJIU30M TEOPETUUECKUX OMUCAHUMN
HEMpephIBHOTO (OPMUPOBAHUS KOHIICHTPAIMOHHOTO mMpoduiisi BemecTBa B
paccMaTpuBaeMbIX Ipoleccax. PaccmaTpuBaloTCss M aHAIU3UPYIOTCST U3BECTHBIE
PaIMOXUMUYECKUE CXEMbl BBIJICJIICHUS U OYUCTKHU 3Sm u panuodapMIipenapara
Ha €ro OCHOBE.

Bo Bropoii rimaBe aucceptanun «MeToabl U 00BEKTbI HMCCJIEI0BAHUMD)
PacCMOTPEHBI: AKCIEPUMEHTAIBHO-METOINYECKUE CBEACHUSA, HEOOXOIUMBIC IS
BBITTOJTHCHUS HCCJICIOBAHUM; MIPUTOTOBJICHUE AKCTPAKIIMOHHO-

xpoMarorpaduueckre KOJIOHKH;, TpUOOpbl W MW3MEpUTEIbHAs ammaparypa
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(pammomeTpHuueckass U CHEKTPOMETPUYECKAs) UIsl M3MEPEHHSI PaAHMOAaKTUBHOCTH
MOTYYEeHHOr0  PAamgMOHYKIMAA  °Sm;  HCromib3yembie  (GOPMYJIBI  IpH
CTaTUCTHUYECKUX 00paboTKax pe3ylbTaTOB HM3MEPEHUM, a TaKXKe TMPUBEICHBI
TEOPETHYECKHE CBEACHHMS O HAKOIUICHHH PAIMOHYKIHAA ~°Sm B Iporecce
00JTy4yeHHUs U ONTMCAaHUU YCTAHOBKU JJI CUHTEe3a paauodapmmnpenapara «Camapui,
%3Sm okcabudop».

B Tperhell rnaBe auccepTralvii «IJKCIEPUMEHTAJIbHOE HCCIAeA0BaHHE
3aKOHOMEPHOCTeH pacnpeejaeHust >3Sm B IKCTPAKIHOHHO-
xpoMatorpaguieckux CHCTEMAX) MPUBOSTCS HKCIIEPUMEHTAILHOE
HCCIICIOBAHUE 3aKOHOMEPHOCTEW paclpeesieHUs Sm B 3KCTPaKIHUOHHO-
XpOMATOrpahUIeCKuX CUCTEMAX, M PAIMOXHMIYECKas cXeMa MoTydenns > Sm. B
COOTBETCTBUM C MPEJIOKEHHBIM HaMU HOBBIM IMOJIXOJOM K MaTE€MaTUYECKOMY
OMKCAHUIO AKCTPAKIMOHHO-XpOMATOTpaUUYECKUX TMPOILECCOB BBIICICHUS U
paszeneHusi PaJAHOHYKIUIOB OBLJIO TMPOBEACHO CHCTEMAaTHUYECKOE H3yUYeHUE
BIIUSIHUE MTapaMeTpoB Mex(}a30Boro pacmnpesernceHus BemecTsa Ha 3 HEKTUBHOCTh
HKCTPAKIIIOHHO-XPOMATOrpapUUECKON CUCTEMBI, OLEHKY KOTOPOW MPOBOJWIN B
3aBUCHUMOCTH OT 4YHUCJA TEOPETUYECKUX CTYNEHEW CHUCTEMBbl WM BEJIWYMHOU
BBICOTHI 3¢ dekTuBHON Teopernueckoir Tapenku (BOTT). B wactHocTH, OBLIO
U3Y4YeHO BIMSHUE TaKUX MapaMeTpoB, KaKk CKOPOCTh XpomaTorpadupoBaHus,
KHCIIOTHOCTh MOOWJIBHOW (Da3bl, KOHIIEHTpAllUS SKCTpareHTa, reoOMETPUYECKHE
napameTpbl KOJIOHKH Ha 3(()EKTUBHOCTh BBIIEIEHUS U pa3/elieHus caMapusi B
cucTeMax J2OT ®K-muHepanbHbIe KHUCJIOTBI METOJI0M DIFOTUBHOU
xpoMarorpadun. Bece skcriepuMeHThI, KpOME U3YYEHHUs! BIUSIHUSI T€OMETPUUECKHUX
napaMeTpoB xpomaTtorpaduueckoi KoJoHKHA Ha 3P(HEKTUBHOCTH IKCTPAKITMOHHOTO
xpoMarorpaupoBaHus, MPOBOJWIUCh HA AaHAJIOTHMYHBIX  SKCTPAKIMOHHO-
xpomaTtorpad@uueckux KOJOHKax ¢ mapamerpamu: @ 9,5; 15 u 20 mM; BbicoTa
pabouero cimost 110250 mM; cBoOGoaHON 00BEM KoJIOHKHM 1025 Mi1; B KayecTBe
CTallMOHapHOM (a3bl HCMOIb30BaH (roporiacT-4, umnpernupoBaHHbii  30%
J2OT'®K B o-kcmmone (0,5 mi pactBopa A20T'®K Ha 1 rpamm ¢roporuiacra-4).
N3Mepenust OCyIECTBISUIMCH ITyTEM PErMCTPALIMK Y-KBAaHTOB HA aHanmn3arope NP-
4241.

VYcnoBusi  dKCIIepUMEHTa  BBHIOMPANUMCh HAa OCHOBAaHUM  PE3yJbTAaTOB
MpPEABAPUTEIBLHO MPOBEICHHOW CTAaTUYECKOW SKCTPAKIMU CaMapus U €BPOIHS B
cucreme [[20I' ®K-muHepanpHble KHCIOTBI. ODKCTPAKUWIO IPOBOAWIN B
JEIUTEIBHBIX BOPOHKAX TpH KOMHaTHOW Temmeparype (20-25°C) wmm B
TEPMOCTATUPOBAHHOM amnmnapare—BCTPAXUBATEIIE.

B Tabnuie 1 npeacTaBieHbl pe3ybTaThl CTATUYECKON dKCTpakiuu Sm u Eu
0,5 mons/n pactBopom I20I'DK B 0-Kcuiioe U3 COJISHOKUCIBIX PACTBOPOB, TAK
K€ TIPUBEJICHBI paCCUYMTaHHbIC 3HaUeHUs (pakTopoB pazaeneHus (o) Sm u Eu.

N3 Ttabnuisl BUIHO, YTO OKCTpPaKmus mpu KoHieHTparuu 0,8 Moib/i
pactBopoM HCI 3nauenus axropa pazaenenuss Sm u Eu Goinble, yem B ApyTrux
YCIIOBHSIX.
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Taoauna 1
Kosgpunuentsl pacnpenenenus Sm u Eu npu craTuyeckou 3KCTPaKIIMU
0,5 moab/a pactBopom 123T'PK B o-kcuioJgie u3 pacrsopos HCI

[HCI], momnw/n D(Sm) D(Eu) a
0,1 31,1 £2,8 60,7 + 4,8 1,95
0,2 44+031 8,6 0,6 1,95
0,3 2,25+£0,2 4,39 +0,5 1,96
0,4 0,87 + 0,08 1,69+ 0,15 1,94
0,5 0,44 + 0,03 0,86 + 0,072 1,95
0,6 0,25+ 0,02 0,49 + 0,034 1,96
0,7 0,15+0,01 0,29 + 0,025 1,94
0,8 0,10 + 0,008 0,20 + 0,02 2,0
1,0 0,05 + 0,004 0,09 + 0,008 1,81
1,2 0,03 £0,001 0,05 £+ 0,003 1,67

B tabnuue 2 npenacraBieHbl KodppuuuenTsl pacnpeneneHus Sm u Eu Ha
KoJioHKe ¢ Hepa30asnenHon /[201' DK B 3aBucumoctu ot koHueHTpauuu HCL.

Taoauna 2
Kosgpunuentsl pacnpenenenus Sm u Eu Ha koji0HKe ¢ Hepa30aBJIeHHO
J23T'®PK B 3aBucumoct oT koHuenrpanuu HCI

[HCI], momn/x D(Sm) D(Eu) a
0,1 >300 >500 -
0,2 194 £ 15,8 370 £33,0 1,91
0,3 81,3+6,7 157 + 14,0 1,93
0,4 34,0+28 66,5+ 5,5 1,95
0,5 175+1,4 34,0+2.8 1,94
0,6 10,1 £0,7 19,7+ 1,5 1,95
0,7 583+04 11,4+0,8 1,96
0,8 4,2+0,3 8,3+0,6 1,98
0,9 1,75+ 0,1 34+0,2 1,95
1,0 0,77 + 0,06 1,48 £ 0,1 1,92

['padprueckue BUABI 3aBUCUMOCTH KO3 (ULIMEHTOB pacnpeneneHus Sm u Eu
ot koHueHtpauun HCl B BogHOU (aze B HMCCIENOBAHHBIX SKCTPAKIMOHHBIX U
AKCTpPaKIMOHHO-XpoMmaTorpapudyeckux cucremMax c¢ J20I'®K mnoka3zaHbl Ha

pucyHkax 1 u 2.

[TonyueHHble pe3ysbTaThl MOKA3bIBAIOT, 4TO B cucrtemax ¢ JI20I'®OK npu

BbicOKMX KoHIMeHTpammsix HCl B BomHol (aze, cTaTHUECKUX U JUHAMHUYECKUX
pexxumax, KodhPUIIMEHThI pacnpeneseHuss KaKk caMapusi, TaK U €BPOIHUSI UMEIOT
HU3KHUE 3HaueHUs (DakTopa pas3jeieHus.
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Eu

03 + Sm

Kos(pHipeHT pacnpegeneHia, D

0.5 0.6 0.7 0.8 1 1.2 14
HCI, mome/n

Puc. 1. 3aBucumoctu ko3 dunrenToB pacnpeneneHus Sm u Eu ot
koHneHTpanuu HCI xHa 0,5 mone/n JI20T' @K B o-kcumomne

Eun

Kosprnient pacripenenedi, D
=
=

0,5 0.6 0.7 0.8 0.9 1 1.1
HCL, Momb/x

Puc. 2. 3aBucumoctu ko3 duirentoB pactpeneneHus Sm u Eu ot
konnenTpanuu HCI Ha Hepasz6asiennoi 201 OK

[Ipn cratmdyeckoM peKUMe MOCIE KOHLEHTpauuu CcoisiHoM kuciotsl 0,4 M
KO3((PUIIMEHTHI paclpenesieHus paJuoOHYKIHJIOB COCTaBIsilOT MeHbiie 1,0.
CHW)XEHHE KOHLEHTpPAUUU COJITHOM KHUCJIOTBl MPHUBOJUT K  YBEJIHYEHHUIO
K02 (PHUIIMEHTOB pacrpeieeHus.

7000 - Sm Eu
6000 -
. 5000 A
4000 -
£ 3000 -
2000 -
1000 1

0 : : : .

15 20 25 30 35 40 45 50
O6bem mobunbHown ¢asbl, Mn

MHTeHcuBHOCTL cueTa (1),
OTH. eq,

Puc. 3. DnroupoBanue Sm u Eu u3 xononkuc 0,5 mons/n 201K
0,8 monw/n pactBopom HCI

W3 mpencTaBieHHBIX JAHHBIX BHIHO, YTO SM TMOJHOCTBIO pa3feisieTcs OT
Eu nmyrem smioupoBanue B o0beme 30 mi 0,8 mosb/n pactBopom HCI 13 K0JI0HKH €
0,5 monw/n JI20T'®OK. Kak nokazanu 3KCHEpUMEHTHI Ha MPOQUITb IITIOMPOBAHUS
BJIMSIET CKOPOCTh OJIOMPOBaHUs d3JeMeHTOB. l[lpuuem, 4YeM HUXKE CKOPOCTh
DIIIOMPOBAHUS, TEM YK€ MPOQPIIb STIOUPOBAHUS IEMEHTOB U BHIMBIBAHUE WX W3
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xpoMarorpaduueckol KOJIOHKH KoMITakTHee. Hanbosee onTuManbHOM CKOPOCTHIO
aMroupoBaHus okazanoch 0,5—1,0 ma/MuH.

B Tabaunax 3 u 4 npuBeneHbl pe3yJbTaThl SKCIIEPUMEHTA TUHAMHYECKOTO
onpenesneHus kKodppunueHToB pacnpeacieHuss Sm 1 Eu npu 3KCTpaKImOHHOM-
XpoMatorpadupoBaHUM KOHIICHTPUPOBAHHBIMH TpHU-H-OKTUJIaMUHOM (TOA) wu
MetwianokTmiiaMuaoM (MJIOA) B 3aBUCMMOCTH OT KOHIIEHTPAIIUH BhICATTMBATE]IS.
B kadecTBe BbICaIUBATENd MPUMEHSIHM pacTBopbl HuTpara Jmtus (LiINOg).
HccnenoBanus MpOBOAMIIA Ha XpOMaTorpaduuecKuX KOJOHKAX ¢ (PTOPOTLIACTOM-
4, umnperaupoBanHbiM TOA u MJIOA co cnenyromumu pabounMu napamMmeTpamMu:
@ 5 mm; BeICOTA Ciosi copOeHTa — 175 MM; cBOOOIHBINH 00BEM KOJOHKH — 2,3 MIT;
00BEM HEMOABMKHOM (ha3wl B KojoHke — 0,7 mut mpu cooTHomeHun 0,5 M Ha 1
rpaMM Te(IOHOBOI MyJpHI; CKOPOCTh MOOMIIbHOM (a3bl coctaBisia 0,96 mm-cm
Zvur, [TonyueHnHsbie pe3yabTaThl, IPUBEICHBI B Ta0MuIax 3 u 4.

Tadumuna 3
Ko3gpuuuenrsi pacupenesenus Sm u Eu Ha Ko10HKe
¢ TOA B 3aBucumoctu oT KOHUeHTpauuu LiNO;

[LiNO], M D(Sm) D(Eu) o
1,0 0,05 = 0,006 0,03 % 0,002 1,66
2.0 0,15 = 0,01 0,07 = 0,008 2,14
3,0 0,37 + 0,02 0,17 £ 0,01 2,18
4,0 1.0 = 0,06 0,48 + 0,03 2,08
5,0 27+0,1 13+0,08 2,07
6,0 57+0,5 2.8+02 2,03

Tao6auua 4
Kos¢punuenrsi pacnpenesnenus Sm u Eu Ha Koy10HKe
¢ MJIOA B 3aBucumoctu o1 KoHueHTpauuu LiNO;

[LINO3], M D(Sm) D(Eu) o
1,0 0,08 + 0,009 0,07 + 0,008 1,14
2,0 0,28 + 0,02 0,22 £ 0,01 1,27
3,0 0,96 + 0,06 0,52 + 0,04 1,65
4,0 3,2+0,5 1,4+0,1 2,28
50 82+0,5 3,602 2,27
6,0 17,3+1,5 7,7+0,5 2,25
7,0 33,7+2,3 15,1 +1,0 2,23
8,0 65,6 £5,2 29,6 £ 2,1 2,21

['padprueckue BUIbI SIKCTpaKIMOHHOM-XpomaTorpaduu Sm u Eu B cuctemax
TOA- LINO3; 1 MZIOA- LINO; nmoka3aHsl Ha pucyHKax 4 u 5.
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Sm

Eu

KosdupHeHT pacrp eaenneHia, D

0 T + + + |

0.0 1.0 20 3.0 4,0 50 6.0
LiNO;, MoNb/n

Puc. 4. 3aBucumoctu ko3 unmentsl pactnpenenenus Sm u Eu ot
koHneHtpanuu LINO3; nHa TOA

N3 tabmuusl 3, 4 u Ha pucyHkax 4, 5 BUIHO, YTO HACBIIIEHUE BOJHOIO
pacTBOpa BbICAIMBATENIEM YBEIUUMUBAET KO3 duuueHTs! pactpeneneHus Sm u Eu
B HECKOJIBKO JIECATKOB pa3, 4TO MO3BOJISIET peanbHo ucnoib3oBate TOA u MJIOA
JUISL WU3BJICUEHUS] W OYUCTKM camapus. M3 Tabmunel 3 uw 4 BUAHO, YTO
paauoHyknuaoB Sm u  Eu koadduumentsl pacnpenenennss Ha MIOA
OTHOCHUTENBHO Bblme, 4YeM Ha TOA 1pu @Opounx paBHBIX YCIOBHSX.
CnenoBarensno, M/IOA skctparupyercst Sm u Eu B cpennem 3-4 paza sydiie.

18 T Sm

Eun

Kos(hpruniedt pacopeetenys, D
(-]

10 20 3.0 4,0 50 6.0 7,0
LiNO;, MoTb/T

Puc. 5. 3aBucumoctu ko3 dunmentsl pacupenenenus Sm u Eu ot
koHnentpanuu LiNO3; na MJIOA

120 1

Sm
100 +

TIHTeHCHBHOCTE cveTa, (I) oTH.e.

1 2 3 4 5 6 7 § 91011 121314 15 16 17 15 19 20
O0BEéM MOGHIBHOM {azeL, (V) M1

Puc. 6. Dmouposanne Sm u Eu u3 xononku ¢ TOA pactBopamu LiNO3
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Sm

1 15 27 39
O0BéM MoOHTBHOIH (Gasel, (V) M1

Puc. 7. Omouposanne Sm u Eu u3 xonouku ¢ MIAOA/DPT-4 4,0 M Boaubsim pactBopoM LiNO3

R, # M B o e i 12

AnGamma Bepcun 1.81 28,/02/09 3:16:28

1 89.13 22850.3 14569.7 1.00 6.17 2.689 3.90
2 102.69 386318.3 34360.7 ©.17 8.37 2.78 2.71

Puc. 8. 'amma cniexTp u pacimmppoBKa OYUILEHHOTO paAHOHYKINIA 1535m

[ O6pazerr SM,03 H Oo6yuenue ]

[ HCI (xoHi1.) PactBopenue [ OCKONKH aMmymTb! ]
oOpasia
N ( B )
[ LiNOs(10,0 M)  |-» bIMTAPUBAHUC U
) pacTBOpEHHE
XpOMaTorpa(queCKag\ e v N
konmouka MJIOAB  |» Ipomyckanue yepes
KOJIOHKHU
¢dropormnact-4 L

_ BJHOHpOBaHI/Ie B -
[ L|N03(4,0 M) HI/ITpaTHOI/I (bOpMBI _

BrimapuBanue 10cyxa v IEPEBOIUT M3 AHAIHNS ]
BH/Ia HUTpATa Ha 1¥3smcCl;,

Puc. 9. Pagnoxumuyeckas cxema nojaydeHus camapusi-153 B Buzie xjaopuaa



Kak BMOHO Ha pHUCYHKax, pa3JelieHHE 3JIEMEHTOB IoyHOoe. Kak mokazanu
OKCIIEPUMEHTH Ha MPOGUIL JIIIOUPOBAHMS BIHSIET CKOPOCTH DIIFOMPOBAHHS
AJIEMEHTOB. XpomaTorpaduueckuil BapuaHT pazaeneHuss Sm u Eu B cucreme
MJIOA-LINO; pexoMeHI0BaH HaMH JUIS WCIIOJIb30BaHUS Ha IMOCJCIHEH CTaauu
OYHCTKH PAIHOHYKIHAA > Sm.

[lonyuyeHHble  JTaHHBIE  CBUACTEILCTBYIOT, 4YTO I  MOJYYCHHS
Pa[MOHYKIAAA °Sm W3 OKCHAA CaMapus IPHPOIHOTO H30TOIHOTO COCTABA,
MOXHO OIKCaTh PAAUOXMMHYECKONM CXEMON C HCHOJb30BAHHEM XHMHYECKHUX
cucteM MJIOA-LINO3, uem TOA-LINO;z u 120I'®K-HCI.

[lopsgok W MOCHEAOBATENBbHOCTh  PAAHUOXMMHYECKHX  MHPOLERYP
nepepaboTKM  OOJy4YeHHOM MUIIEHH, OYUCTKA M TOJIYYEHHS KOHEUYHOTO
PaIMOHYKIIHAA —-Sm [OKa3aHEI Ha pHC. 9.

B  derBéproii rnaBe  aucceprauuu @ «CHHTE3  PaagMOAKTHBHOIO
TepaneBTHYEeCKOro npenapara «Camapui, 3Sm oxcadugop»»
paccMaTpuUBaeTCd CHHTE3  PaJUOAKTUBHOIO  TEPANEeBTHUUECKOTO  Ipernapara
«Camapuii, 3Sm okcabudop» M NPUBOJUTCA €ro0 AHATUTUYECKUN KOHTPOJIb.
[Tonmyyenne mnpemapara «Camapuid, %3Sm okcabudop» MTPOU3BOJAT B
COOTBETCTBHM C ammaparypHoil cxemoil (puc. 10) nyrem pgobGaBieHusi K
MOTYYEeHHOMY pacTBOPY camapusi xiopucroro, —-SmCl; NpHrOTOBICHHOTO
peareHra.

[IpuroroBieHnne peareHta: HaBecKy okcabudop Kuciaotel (okca-
ouc[>TrnenuTpuio|-terpameTimiiendochonoBas kuciaora — CgHyyN,oP4043) 64545
M IOMEIIAI0T B KOHUYECKYI0 Koa0y K; BMectumocThio 50 Mil, mOCIeq0BaTeNbHO
TyAa ke J00aBIsA0T 9 MI BoIbl i uHbeKuui, 6,5 £ 0,1 mn 1 M pactBopa
HaTpus TUAPOOKHUCH, U 601 Mr HATpUs XJIOPHUCTOrO, TIIATEIIBHO NEPEMEIINBALOT,
BHOCSIT B 3aIIUTHYIO Kamepy (OOKc).

;;){uma \/__ 1 ;

BabopHana
Tpy6ka

Kp2

Kp1
Bakyym

. 1
Puc. 10. Anmapatypa Juisi ToJTydeHust paCTBl(% a camapuil XJIOpUCTOTO, >3SmCls u
panuodapmaiieBTuuecKoro npemnapara «Camapuii, > Sm okcabudop» (P-peaktop pacTBopeHus,
1,2,3-drakoHsl IS IeKapcTBEHHBIX cpeacTB,K1,Ko-koa0b1 koHIUecKHe)

3abopHyro TpyOKy peakropa (P) mis mosydeHus npernapara MOMEIIAlOT B
koHnuyeckyo Kooy (Kj), B KOTOpo#l HaXxoauTCsi pearcHT, OTKPHIBAIOT BEHTHMIIb
kpana (Kpl) BakyymHOW Maructpamu (CIMB 3aKpBIT 3aryIyIIKOi) Tak, 4YTOOBI
CKOpOCTh mojaauu peareHTa B peakrtop (P) cocrammsna 3-4 xarmu B cekyHmy. Jlms
U3MEpeHUsT akTUBHOCTHM oTOupator 0,5 ™M mpemapara Bo (rmakoH s
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JICKapCTBEHHBIX CPEACTB C IMOMOIIBI0 aBTOMATHYECKOW mumeTku. Ha ocHoBaHuu
aHaju3a MpoObl pacCUNUTHIBAIOT BeIMUKHY (hacoBkH mnpemnapara (Mbk).

AHAIINTHYECKHiT KOHTpONb mpermapata «Camapuii, ~°Sm  okcabudop»
npoBoasaT cornacHo ¢ HJI mpenmpustus BOC42Y3-1585-2010 mo ciemayronum
XapaKTEepUCTUKAaMU: BHEIIHUA BHUJ pacTBOpa, MNOUIMHHOCTE pH pacTtBopa,
orpejienieHrne 00bEMHON aKTUBHOCTH, PAaIUOHYKIIUJIHBIE MPUMECH, OMpEeiIeHUEe
HaTpUsi okcabudopa, OINpeAesTeHHe caMapus, OIpEIeTICHHEe HaTpus XJIOpUIA,
HEAKTHBHBIC TPUMECH, UCIBITAHHE HAa CTEPWIBHOCTb U  OMpEICICHHE
PATMOXUMUYECKON YHCTOTHI,

OnpeneneHue PaIMOXUMUYECKON YHUCTOTHI. Ha MOJIOCKY
xpomatorpaduueckoit miactunku Kizelgel 5553 pasmepom 15x100 MM, oTcTynuB
OT OJHOTO W3 KpaeB Ha 15 MM (JIMHMA cTapTa), HaHOCAT Mpenapar B TAaKOM
komumaectBe (0,001 i), dYroOBI MOXHO OBUIO CTaTHYECKH JOCTOBEPHO
3apEeTUCTPUPOBATh HA PATUOMETPUYECKON ycTaHOBKe Mo KkpaitHeil mepe 0,5%
aKTUBHOCTH OT HaHeceHHoW. Ilocie  BBICYImIMBaHMS  TSATHA  MPOBOJIST
xpomarorpaduo B TedeHHE 14, UCMOJIb3ysT B KauyeCTBE PACTBOPUTENS CMECh
ATaHOJI-BO/Ja B 00BEeMHOM cooTHomieHuu 8:2. llomydeHHyr0 XpoMarorpammy
BBICYIIIMBAIOT TPU KOMHATHOM TeMIeparype, OOKJIEHBAIOT €€ C JBYX CTOPOH
MOJIMATUJICHOBOM  JICHTOM € JIMIOKAM cjloeM. Pamuoxumuueckass 4HCTOTa
npenaparaaoibkaa 06Tk He MeHnee 90,0 %.

10000

9000 153

s000 | SmCl;

7000 -

6000 -

5000 - R#=0,87+0,1

4000 -

3000 -

2000 o

1000 l I
0 —..I-‘—I-I.--.I‘ |

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Howmepa otpesku

AKTUBHOCTD , UMIT/MHH

Puc. 11. I'ucrorpamMma pagnoXuMu4ecKol YUCTOTHI paluOHYKIUIA 1535m
B pactBope CoHsOH:H,0 B cooTHOmIeHUE 8:2

10000 -
9000

Camapwii, “>Sm okcabugop
8000
7000
6000 -
5000
R=0,97+0,1
4000 -
3000
2000 -
1000
_—I [ e e e e e e e

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Howmepa oTpesku

Puc. 12. ['ucrorpamma paInoXuMHUYECKON YHCTOTHI paauodapMaIeBTUIecKoro npemnapara
«Camapui, 153Sm okcabudop» Ha OCHOBE paInOHYKIH]IA 1535m
B pactBope C,Hs0OH:H,0 B cooTHOmEeHME 8:2
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Tadoauna 5
AHaJIUTHYECKHE MT0KA3ATeJU ONBITHON MapTHH paanopapManeBTHYeCKOro
npenapara «Camapui, 3Sm oxkcadudop» HA OCHOBE PATHOHYKJIHA 53Sm

(cornacuo ¢ ®C42Y3-1585-2010)

[Toka3zarenu OngsiTHAS OnebITHaAs OneITHAS
naptus Nel | maptust Ne2 | maptust Ne3
Buaennui BU pacTBopa [Ipo3paunsbii | [Ipo3paunsiii | [Ipo3paunsiii
OObeMHas akTUBHOCTH, MKu/Mi1 7,2 22,8 38,4
pH npenapara 6,8 6,1 5,5
Paanonyknuanas yuctora, %o 99,99 99,99 99,99
Pammoxumuueckas aucrora, % 99,7 99,4 99,6
Conepxanue camapusi, MKI/MJI 32+3,0 55+£5,1 87 +£6,2
Conepxanue HaTpus 5,1+£0,2 5,4+0,2 5,0+£0,2
XJIOPUCTOTO, MI/MJI
Conepxanue okcadbudopa 23,6 +1,1 18,2+0,9 20,5+1,0
HATpPHsl, MI/MJI
HcnpiTanne Ha CTEPUIIBHOCTD COOT. COOT. COOT.

PesynbraTel n3MepeHnid paIMOXUMHUYECKOM YUCTOTHI PAJHMOHYKIMAA 53Sm
u PO®II Ha ero ocHOBE OIBITHOM NApTUX MTOKA3aHbl HA pUCyHKax 11 u 12.

B ykazannom pexume (Puc. 12) xpomartorpadupoBanusi Ricamapus, He
CBSA3aHHOrO B KoMIUiekc, coctasisier 0,97+0,1, a kommuiekc okcadbudopa HaTpus C
caMapHueM OCTAeTCs Ha CTapTe. Y CTaHABIMBAIOT KOJMYECTBEHHOE PACIIPEICIICHHUE
aKTHBHOCTH Ha XpOMATOIpPaMME YYacTKa COJEp)KAIIEero KOMIUIEKC U BCEH
XpOMaTOrpaMMBbl paIMOMETPHUIECKUM METOIOM.

B naron rTmaBe aguccepraimu  «lOKJIMHMYECKHE M KJIUHHYECKHUE
HCNbITAHUA paanodapManeBTHYecKOoro mpenapara «Camapwuid, 3Sm
okcaOu(op»» MpPUBEIEHbl pe3yibTaTbl JOKIMHUYECKUX UM  KIMHUYECKUX
WCOBITAHUWA PAJMOAKTUBHOIO TEpaNeBTHYECKOro mpemnapara «Camapui, 53Sm
okcabudop». IlpoBeneHue nabopaTOpHBIX HCHBITaHUN Tmpenapata «Camapui,
%3Sm okcaGrdop» MPOBOAMINCH B COOTBETCTBHH C HHCTPYKIUEH IO POBEIACHHIO
JNOKJIMHUYECKUX  HUCHBITaHUN  0e30macHOCTH  (hapMaKOJOTMYECKUX  CPEACTB
(Tamxkent, 2000). JTaGopaTopHbie uctbiTanust ObLTH MpoBeaeHbl (2008) 1o orneHke
CIIEIYIOUIUX XapaKTEPUCTHK:

* OKCIIEpHMEHTaNbHAs OIHKAa Oe3BpemHOCTH mpemapata «Camapuii, >°Sm
okcabudop» (0cTpoi U XPOHUUECKON TOKCUYHOCTH);

e DOKCIEPUMEHTaJbHbIE  HCCIENOBAaHUS  (DYHKUHOHAIBHOM
npenapara.

OneITBl MO M3YYEHHIO OCTPOM M XPOHHYECKOW TOKCHYHOCTH Mperapara
npoBeneHbl Ha 60 kpricax (mopoasl Buctap) maccoit 140-160 rp.

Pe3ynbpTaThl HcclienoBaHusT OMOJIOTMUYECKOrO paclpesesieHus Mpenapara
«Camapuii, ***Sm okcabuhop» pencTaBicHb! B TabIHIE 6.

IMpUroaHoCTH

38



Tadoauna 6

.. 153
Pacnpenenenue «Camapuid, ~"Sm okcadu¢op» B opranax Kpbic nNpu
BHYTPMBEHHOM BBeJeHUHM B % OT BBEJCHHOM AKTUBHOCTH
B Pa3Hble CPOKHU HCCJIeI0BAHMS

Opran Cpox 3a60s
Yepes 30 mun | Yepe3 60 mun | Yepes 24 yaca | Ha 4 cytku
KpoBb 2,56 £ 1,10 2,11 +£0,58 0,61 £0,35 0,12 + 0,05
Ileyenp 0,83 + 0,35 1,56 + 0,72 0,51 £0,10 0,46 + 0,13
Beapo 14,13 + 3,84 8,37 +£1,25 4,84 +1,12 2,12 £ 0,01
ITouka 6,24 + 1,54 5,41 + 0,80 1,09 + 0,09 0,48 + 0,09

Kak BugHO 13 Tabnuipel, yxxe yepe3 30 MUHYT MOCJI€ BBEACHUS Mpemnapara
«Camapuii, 53Sm okcabuop» TPOUCXOIUT TEpepaclpeeiCHUe Mpenapara B
OpraHu3Me KpbICH HaKaIJIMBAE€TCSI B KOCTHOU CHCTEME.

Takum 00pa3oM, Ha OCHOBaHUH MPOBEACHHBIX UCCIEAOBAHUH 10 U3yUEHHUIO
OCTpOil M XPOHHYECKOH TOKCHYHOCTH mperapata «Camapuii, °Sm okcaGupop»
YCTaHOBJICHO, YTO OH HE BBI3BIBAET B OpraHuU3Me J1a00PaTOPHBIX KUBOTHBIX KaKUX-
MO0 CTOMKHMX MATOJOTUYECKUX U OMOXMMHYECKUX M3MEHEHHM U Oe3BpeJieH Mpu
BBEJACHUU KIMHUYECKUX J03 Ipenaparta. lccinenoBaHue mpemnapara Ha €ro
GyHKUIMOHATBHYIO MPUTOJHOCTh TIOKA3allo, 4YTO YKa3aHHBIM mpemapar B
3HAYUTEIHLHOM CTETIEHU UMEET CITIOCOOHOCTh HAKAIJIMBATHCA B KOCTHOM TKaHU MpHU
€ro HEBBICOKOW KOHIIEHTPALIUX B KPOBU U KPUTUUECKUX OpraHax (IeYeHb, TOYKH).
Takoe cBOMCTBO (hapMaKOKMHETHKH MpenapaTa COXpaHsIeTcsl Ha BCEM MPOTSKEHUN
ero cpoka romHoctd (4 cyrtok). Ilpemapar «Camapmii, °Sm oxcabupop»
COOTBETCTBYET CBOEMY IMPEIHA3HAYCHUIO M MOXET ObITb PEKOMEHJIOBAH IS
JAIBHEUIINX KIMHUYECKUX UCIIBITAaHUM.

Knuauueckne  WcmplTaHus — mpoBOAWIMCh B PecmyOnmukanckom
CnenmanuzupoBanHoMm llentpe Xupyprum wumenu akanemuka B.B.Baxugosa
COTJIaCHO MPOTOKOJY KIMHUYECKOTO HCIBITAaHUS, OJIOOPEHHOTO U YTBEPKIACHHOTO
dapmakonorudeckum komutetoM ['YKKJIC u MT (I'maBHOrOo ympaBieHHs IO
KOHTPOJIIO KauyecTBa JIEKAPCTBEHHBIX CPEJICTB U MEOUUMUHCKON TexHuku M3 PVY3
NeCMP.66/12.0/52.Y3.2009/66).

[lexto ucnbpiTanuss ObUIO M3YYEHHE aHAIbreTHUecKor S()PEeKTHBHOCTU U
CIIOCOOHOCTH  TOPMO3UTh POCT METAacTa3upOBaHMUSI B KOCTH, a TaKxke
nepeHocuMocTH Tipenapara «Camapuid, 53Sm okcabudop» Mo OrpaHUuYEHHOU
nporpaMmme JiJisl BBISIBIGHUSI BO3MOXKHOCTH BbIJIaUl PEKOMEHIAIMU Mpenapara Jjis
KJIIMHUYECKOTO MPUMEHEHUS B SIACPHOU MEIUIUHE.

s yyacTusi B KIIMHUYECKUX WCTIBITAHUSIX ObLIO 0TOOpaHo 20 MaiueHToB C
pacmnpoCTpaHEHHBIM KOCTHBIM METacTa3MpOBaHUEM U OOJIEBBIM CHHIPOMOM,
JABIIMX TUCbMEHHOE COIJIaCMe€ Ha Yy4acTUE B KIMHUYECKUX HCIBITAHUSIX,
MopoGHO MPOMHMOPMUPOBAHHBIX O MexaHm3Me neiictBus «Camapuii, —-Sm
okcabudop», a TakkKe O €ro BO3MOXKHBIX MOOOYHBIX A dekTax. Bcem O0abHBIM
MpeBAPUTEIBHO OBUIO IPOBEICHO CKAHMPOBAaHHE KocTell ckemera ¢ Tc™™
TexHepopoM, a TakKe oIpeeecHbl OO 1 OMOXUMUYSCKUI aHAIU3bl KPOBH.
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OOwmuit 1 OMOXMMHYECKHM aHaTU3bl KPOBH OBUIM OMpeNeieHbl depe3 2
HEJIeNH U 3 Mecsiia nmocie npoBe/leHHoN Tepanuu. CKaHUpOBaHUE KOCTEH cKelera
POBOJMIIOCH 10 Hayayia JiedeHus, depe3 1,5 m 3 mecsua mocie MpoBEIECHHOM
Tepanuu.

Bcem 0oJibHBIM, TMOCHE TPEIBApUTEIHLHOTO 00CIENOBaHUs (CKaHUPOBAHUS
KOCTEH cKeneTa, OOIIero aHajiu3a KPOBM M OMOXMMHUYECKOrO aHaiu3a KpPOBH)
npemnapar «Camapuii, *Sm oxcabudpop» Haznagancs B gose 1 mCi (37 MBk) Ha 1
KT Beca. [Ipenapart BBOIMIICS BHYTPUBEHHO Y€pE3 aHTHOKATETEP, C MOCIEAYIOUUM
KarenbHbIM BBeneHneM 400 M1 GU3HOIOTHYIECKOTO PAaCcTBOPA.

Pacripenencnne u Hakomenne «CaMapuii, —°Sm OKCaGH(pOpP» H3ydanoch
IyTeM IMPOBEICHUSI CKAaHUPOBAHUS BCETO TeJla Ha JIBYXIETEKTOPHOM raMMa KaMmepe
¢bupmbl Mediso HenmocpeacTBeHHO cpasy nocie BBeaeHus: POIL, uepes 6 u 24 yaca.
Iocne BBemenms «Camapmii, °Sm okcaGudop» B mamaTte IPOHU3BOIHIOCH
U3MEpPEHUE YPOBHS M3IyYEHUsS TraMMa-KBaHTOB Ha paccTosHMM 1 MeTpa OT
OO0JIBHOTO.

«Camapnii, °Sm  oxcaGudop»  HAKAIUIMBASCh  CCICKTHBHO B
METAaCTaTUYECKUX ovarax sBigeTcs S(PPEKTUBHBIM CPEACTBOM JIJISi CTOMKOTO
00e300MBaHusl KOCTHBIX MeTacTa3oB. [Ipu satoM, y 90% uccienyembix OOIbHBIX
obe30o0smmBaromuii 3P et mpoommkaeTcs 6oyee 6 Mecsies. [IpuMepbl U3 oTyeTa
KJIIMHUYECKUX WCIIBITAHUN MPUBEAEHBI HIKE HA pUCYHKax 13 u 14.
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Puc. 13. Bombroii A. (1958 r.p.), ckams Beero Tena ¢ Te” ™ Texnedopom 10 mposegenns (A) u
TocIie IPOBE/ICH s JiedeHus pagropapmnpenapatom «Camapuit, >>Sm okcabudop» uepes 1,5
mecsiia (B) u gepes 3 mecsa (C)
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Puc. 14. bonsnast /1. (1958 r.p.), AMarHOCTHYECKUE CKAHBI JI0 TIPOBEICHHOTO JICYCHHUS
panuodapmnpenaparom «Camapui, 53Sm okcabudop» (A),
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gyepes 1,5 mecsana (B) u gepes 3 mecsna (C)

Cpssy e hges 6 con TIPS

Puc. 15. Boasnas 0. (1948 r.p.), ckaHepbl KOCTH CKelIeTa HEMOCPEACTBEHHO Cpasy IOCIIe
BBelleHUs paguodapmipenapata «Camapui, 13Sm okcabudopy, uepe3 6 u 24 yaca

OTHOLWEeHWe MeTAacTaTUYECKOro Y4YacTKa K MHTaKkTHOM TKaHu

[mSv]

0 yacoe yepe3 6 yacoB yepes 24 yaca

O vinrakTHan Tkane B MetacTarmueckuin
yHuacTok

o1
Puc. 16. OtHomenue HakorieHUs: paauodapmipenapara «Camapuii, >3Sm okcabudop» B
METaCTaTUYECKOM YYaCTKE 0 CPABHEHUIO C MHTAKTHOW TKaHbIO

MamepeHve YPOBHA M3JTYYeHMA raMmma-KBaHTOB
Ha paccToAHMM 1 meTpa oT GonbHOro

[ mMSwv]

¥.5.7

Yyacoe yepes 6 yacoB 4epes 24 yaca

- CpegHee ¥ MaKcHMManbHoO
3Ha4YeHWe e 3Ha4YeHue

¢ MMHMMAanNbHoOe cTaHgapTHoOe
3Ha4YeHwWe OTHKNMOHEeHWe

Puc. 17. U3mepenue ypoBHs U3Iy4eHHUs TaMMa-KBAaHTOB paanodapmipenapara
o1
«Camapuii, *3Sm okcabudop» Ha pacTossHuH 1 MeTpa OT OOJIBLHOTO
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Taxum o06pasoM, paguodapmmperapar «Camapuii, —-Sm okcabupop»
nokasas cedst 3p(PEeKTUBHBIM B TOPMOKEHHH POCTAa KOCTHBIX METACTa30B, a TAKKE
B CHIDKCHUU WX KOJHMYECTBA M WHTCHCHBHOCTH HAKOIUICHWs. PamuoHykKiImmHas
Tepanusi y OOJIBHBIX C METacTa3aMH B KOCTH TO3BOJISIET d(D(PEKTUBHO MOIABISATH
OoneBoii cuHApoM, Tpu 3ToM 90% OONBHBIX MEpelarHyin 3 MECSYHbIN pyOex u
HE HYXIAIOTCA B aHaubretukax. llocie mpoBeneHHOTO JIeYCHUS IHHAMHKA
KaueCTBa JKU3HHU OOJBHBIX COTJIACHO HAITUM JAHHBIM CTAaTUCTUYECKU JOCTOBEPHO
YBEJIMYNIIACK.

ITocie yCHemHbIX KIMHUYECKHX HCIBITaHuil mpemapar «Camapmii, “>Sm
okcabudop» peKOMEHIOBaH K MIMPOKOMY KIMHUYECKOMY TTpuMeHeHuto. [Ipenapar
3aperucTpupoBaH B PecmyOnukm Y30ekucrtan(PerucrpannonHoe yaoCcTOBEpeHUE
Ne 10/141/6 ot 11 mas 2010 r., o6HoBieHHas Bepcust Ne 00222/07/15 ot 17 urons
2015 1.).

3AK/IIOYEHUE

Ha ocHOoBe mpoBeACHHBIX HCCIEAOBAHUN IO JUCCEPTALMU JOKTOpa

dmtocopuu (PhD) mo TexHnyeckrM Haykam Ha Temy: «[lonydeHue paanoHyKInaa
Sm u ero nekapcTBEeHHON (HOPMBID» TOTYUEHBI CIEYIONUE PE3YIbTATHI:

1. YcraHoBiieHbI 3aKOHOMEPHOCTH nByXx(dazHoro pacrpeneneHus
pPaIUOHYKINIA %3Sm Mexy pactBopamu 1201 @DK-MuHEpaIbHBIE KUCIIOTHI.

2. OmpepneneHbl 3aKOHOMEPHOCTH AKCTPAKIIMOHHO—XPOMATOTpapuIecKOro
MOBEICHMS ~°SM B CHCTEMaX C TPETHYHBIMU AMHHAMH, KAK TPH-H-OKTIJIAMHUH H
METHJITMOKTHIIAMUH.

3. Co3maHa W HSKCIEPUMEHTAIBHO peaan30BaHa pPaTUOXUMHUYECKas cXxema
BBIZICJICHHST X OYMCTKH PAIHOHYKIHAA > Sm.

4. Pazpaborana TE€XHOJIOTUYEeCKas cxema MOJTYYEHUS
pamrodapMaleBTHYECKOr0 MpernapaTa Ha OCHOBE PAZHOHYKIHAA —-Sm MOX
HasBanneM «Camapuii, ~-Sm okcabudopy.

PesynbraThl nmaHHOW paboThl BHEApeHH B mpousBoactBo Ha [T
«Pamgunornipenapary npu HWHcTUTyTE siaepHON (GU3MKKM B BHUJE TEXHOJIOTHH
noydeHus paanodapMaieBTHIeckoro npenapara«Camapuii, °Sm okcaGupop».
[TpousBoarMast MO TaHHOW TEXHOJIOTHH MPOIYKIHS B HACTOSIIEE BPEMS YCIICITHO
NPUMEHSETCS B  MEOUIIMHCKMX KIWHWUKAX PecrmyOnmukm — Y30€KkucTaH |
MOCTABJISIETCS B 3apyOCIKHBIC KITMHUKH.
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INTRODUCTION (resume of PhD dissertation)

Topicality and necessity of the thesis. At present, the use of radionuclides
in various fields of science, technology, industry and especially nuclear medicine
provides a significant economic and social effect in the world. Growth of scales
and spheres of application of radionuclides requires improvement of qualitative
indicators, expansion of the nomenclature of radionuclide production and increase
in the volume of its production. More than half a century of experience in the use
of radionuclides in nuclear medicine for diagnosis and therapy has made it possible
to determine their place and the main indicators under which the use of
radiopharmaceuticals (RFP) is effective.

Throughout the world, the production of medical radiopharmaceuticals has
become an important industry branch, accounting for more than 50% of annual
radionuclide production. The direction of palliative radionuclide therapy is actively
developing with the use of osteotropic radiopharmaceuticals containing B-emitting
radionuclides. The nomenclature of important and promising radionuclides is the
samarium-153 (**Sm) radionuclide, which has recently been widely used in
nuclear medicine as a diagnostic as well as a therapeutic agent. Preparations based
on radionuclide *Sm have found wide application in clinical practice in the
treatment of cancer patients with rheumatoid arthritis, tumors and bone metastases.

At present, Uzbekistan pays much attention to the development of
experimental studies on the production of radionuclides and radiopharmaceuticals
based on them for use in cancer clinics for diagnostic and therapeutic purposes.
The number of such radiopharmaceuticals is included within the framework of the
present dissertation work "Samarium, ***Sm Oxabiphor", which is successfully
used in specialized clinics of the Republic of Uzbekistan as a therapeutic agent for
the treatment of cancer patients with bone metastases. The need to develop
technologies for the production of radionuclide ***Sm in Uzbekistan is due to the
fact that with the development of technology and the improvement of domestic
radiotherapeutic methods of the Republic, it becomes evident the need to improve
the quality of drugs laid down in foreign pharmacopoeial articles. In this regard,
the development of a domestic radiopharmaceutical on the basis of ***Sm in order
to reduce the cost of production and refusal to import is a priority task of applied
nuclear physics, radiochemistry and production technology. In accordance with the
Strategy of Action for the Further Development of the Republic of Uzbekistan in
the five priority areas for 2017-2021.tasks are determined for the implementation
of a program to develop and implement a technology for the production of
radionuclides and radiopharmaceuticals based on them, used in nuclear medicine.

Decree of the President of the Republic of Uzbekistan Ne DP-4947 «On the Strategy of Actions
for the Further Development of the Republic of Uzbekistan for 2017-2021» dated February 7,
2017.
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This dissertation study to a certain extent corresponds to the tasks specified
in the Decrees of the President of the Republic of Uzbekistan No DP-4947 «On the
Strategy of Actions for the Further Development of the Republic of Uzbekistan for
2017-2021» dated February 7, 2017 and Ne DP-5229 «On measures for the
cardinal improvement of the pharmaceutical industry management system» of
November 7, 2017, as well as in other regulatory and legal documents relevant to
this field of activity.

Relevant research priority areas of science and developing technology of
the Republic. This dissertation research was carried out in accordance with the
priority direction of the development of science and technology of the Republic of
Uzbekistan: VII. «Chemical technology and nanotechnology».

Problem development status. Upon receipt of »*Sm in nuclear reactors,
many scientists of the world performed a large amount of work for nuclear
medicine, for example, indian (N.Ramamoorthy, P.Saraswathy), russian
(V.S.Skurudin, G.E.Kodina), pakistan (M.M.Ishfag, A.Mushtaq), american
(A.R.Ketring, M.F.Embree, G.J.Ehrhardt, and others). In all these studies, **Sm is
obtained by irradiating samples of enriched samarium with the isotope **?Sm in
nuclear reactors by thermal neutrons. The production of the **Sm radionuclide by
irradiation of the enriched *>Sm isotope results in considerable high costs, both of
the °Sm radionuclide itself and its dosage form. In addition, the small half-life of
the radionuclide >*Sm (46.2 hours) limits its transportation over long distances,
particularly to the Republic of Uzbekistan.

Uzbek scientists (S.P.Gureev, S.S.Khujaev, L.B.Nushtaeva, and others)
conducted experiments to obtain radionuclides of some rare earth elements, such as
139Ce and **'Pm. Also, work was done on the analysis of radionuclides of rare-earth
elements using radiochemical methods for their separation.

The work devoted to the production of the radionuclide ***Sm and its dosage
form in Uzbekistan was performed for the first time, and the production of the
radionuclide **Sm from the natural isotope composition allows to significantly
reduce the cost of its production. All of the above, allows us to conclude that the
problem of obtaining a radionuclide ***Sm and its form is topical.

Relevance of the dissertation research with the plans of the scientific-
research works of the higher educational or scientific research institutions
where the dissertation has been conducted.The dissertation research was
conducted out within the framework of scientific research projects of the Institute
of Nuclear Physics of the Academy of Sciences of the Republic of Uzbekistan on
the topics: NeF-2.1.5. «Behavior of radioactive nuclides in solutions, solid phases,
patterns of their distribution between phases and scientific basis for obtaining
reactor and cyclotron radionuclides» (2003-2007) and NeA-14-F067.
«Development of the technology for obtaining radioactive preparation'>>SmCl; on
a nuclear reactor» (2009-2011).

The aim of the research work is to develop a radiochemical technology for
the production of the ***Sm radionuclide at the WWR-SM reactor of the INP of the
Academy of Sciences of Uzbekistan with high radionuclide purity and a
radiopharmaceutical on itsbasis.
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The tasks of research work:

development of efficient extraction chromatography techniques for
separation of ®Sm from samarium oxide of natural isotopic composition in
systems with liquid cation and anion exchangers, which were chosen di - 2 -
(ethylhexyl) orthophosphoric acid (D2EHPA) and tertiary amines tri - n -
octylamine (TOA ), methyldiectiamine (MDOA);

study of the distribution patterns of **Sm in D2EHPA systems - mineral
acids, TOA, MDOA - salting out agent and conditions for separation and
separation of the radionuclide **Sm in the form of chloride;

development of an efficient radiochemical separation and purification
scheme for ***Sm using developed systems;

development of technologies for obtaining a radiopharmaceutical based on
radionuclide **Sm.

The object of the research work are the radionuclide ***Sm and the
radiopharmaceutical «Samarium, ***Sm oxabiphore».

The subject of the research work is the distribution coefficients, the
separation factor, the radiochemical scheme for obtaining and purifying the
radionuclide 153Sm, the activity of the obtained radionuclide, radiochemical
purity, and other analytical parameters of the developed radiopharmaceutical.

Methods of the research. In this work, the methods of nuclear meteorology
and radiochemistry were wused, in particular, extraction and extraction
chromatography methods for studying radiochemical systems, a gamma
spectrometric method for measuring the activity of the obtained radionuclide
>35m, and methods for analyzing the radiochemical purity (analytical control) of a
developed radiopharmaceutical based on >*Sm.

The scientific novelty of the study is as follows:

regularities in the distribution of the radionuclide ***Sm in two-phase
systems of D2EHPA-mineral acids;

the patterns of extraction-chromatographic behavior of 153Sm in systems
with tertiary amines (tri-n-octylamine and methyldioctylamine) were determined;

a radiochemical scheme for isolation and purification of the radionuclide
>3Sm was developed:;

a technological scheme for obtaining a radiopharmaceutical based on
radionuclide *Sm under the name «Samarium, ***Sm oxabiphore» was developed.

Practical results of the research work are as follows:

the technological scheme for obtaining radionuclide **Sm of high
radionuclide purity in D2EHPA-HCI , TOA-LINO; and MDOA-LINO; systems
was developed,;

the technology of reception of a radiopharmaceutical on the basis of high-
purity ©**Sm under the name «Samarium, *Sm oxabiphore» and its analytical
control is developed, and the production schedule, a pharmacopeial article and
instructions for use are developed.

Authenticity of the research results is justified in the following: an
experimental study was carried out using modern methods and means of
measurement, a comparative analysis of the developed techniques using other
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systems for the purification of radionuclides of rare-earth elements by different
extractants, parallel analysis and comparison of data from various researchers and
laboratories.

Scientific and practical value of the research results.

The scientific importance of methods developed by the applicant, and the
research results obtained by these methods is determined by obtaining high-purity
radionuclides ***Sm, irradiation with thermal neutrons samarium natural isotopic
composition in the reactor WWR-SM INP and its purification from the impurities
present. The value of these theses is subject to received patents, published
materials in the form of articles on international journals, feedback from
consumers and acts of implementation.

The practical significance of the results of the research is developed system
can be used for the separation of radionuclides and other rare earth elements,
analysis of the resultant radionuclide synthesis of radiopharmaceuticals based on
them, determining the basic substances analytical chemistry techniques, pre-
clinical and clinical trials finished radiopharmaceutical.

Implementation of the research results. On the basis of the scientific
results obtained on the development of a radiochemical technology for the
production of the radionuclide **Sm:

the developed technology for obtaining a radiopharmaceutical based on a
high-purity **Sm was used at SE «Radiopreparat» for the production of a
radiopharmaceutical "Samarium, >*Sm Oxabiphore" (letter of the Academy of
Sciences Ne 2 / 1255-2341 of August 30, 2013). Use of the developed technology
has allowed to expand the nomenclature of domestic radiopharmaceuticals for the
therapy of oncological diseases and to increase the volume of export products;

the technology for obtaining the ***Sm dosage form was registered with the
Agency for Intellectual Property of the Republic of Uzbekistan (patent IAP 04643,
2010) and introduced into production. The drug is registered with the Main
Directorate for Quality Control of Medicines and Medical Equipment in the
Ministry of Health of the Republic of Uzbekistan (registration certificate Ne
00222/07/15 of July 17, 2015). Serially produced products are successfully used in
specialized clinics of the Republic of Uzbekistan (the Republican Specialized
Center for Surgery named after V.V.Vakhidov, the Republican Specialized
Scientific and Practical Medical Endocrinology Center) and the CIS countries
(Ukrainian State-owned Isotope Production Enterprise).

Approbation of the research results. The results of this research were
discussed at 9 international and republican scientific conferences.

Publication of the research results. According to the results of this
dissertation, 15 scientific works were published, including 4 scientific articles in
journals recommended by the Higher Attestation Commission of the Republic of
Uzbekistan and 2 patents for inventions were received.

The outline of the thesis. The thesis consists of an introduction, five
chapters, a conclusion, a list of literature and applications. The volume of the thesis
Is 113 pages.
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