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B B e n e 11 u e 

B CB>I3H c TeM, 'ITO conep)Kaaue Texaenug B Muaepanax 'l:pe3Bbl'lafiao HH3Koe 

( -8 -11 <Yo 
10 - 10 r/Jtr), TO llJI>I ITOJiy'I:BilH>I T9XH91lH!l MO)KIIO HCITOJib30BllTh /3- -pacnan Mon, 

H3 KOToporo B03HHKlleT H3oTon Tc·99m,OnanM H3 pacnpocTpaaeaablx MeTOnoB nony'l:eang 

Texaenn!l !IBJI>IeTc!l o6nyqeane ecTecTBeauoro Monn6neaa MenneHHblMH aefiTpoaaMH c nocne

nyromuM BhlneneHBeM no'I:Bpaero Texaenn>~ MeTonoM oca)K!leun>~. 

K aacTo>~meMy apeMean no!IBHnHch n npyrne MeTO!lbi no Bhinenaunro Tc , aanpHMep
1 

M9TO!lbl XpOM8TOrpa<jlHH 1 llHCTHJIJI>I!lHH B M9TO!l 9KCTp8KilHH. 

Hapgny c aTHM B nocnenuee BpeM>I B JIBTepaType llO>IBHJIC!l P>lll pa6oT11•21 
no H3y'le-

HHIO 9KCTPllKilBH pll3Hb!X aneMeHTOB llpB IIOMOIIIB cpoCcPOpo-opraHH'I9CKHX peareiiTOB
1 

conep-

>KllliiHX B CBOefi MOJieKyne rpynny > ~ -0- ~ < HJIB > a -~ < • flpenCTllBBJIOCb HII-

TepeCHblM H3Y'IHTh HOBblfi 9KCTpareHT - CM9Cb TeTpa6yTnnrano<!>oc<!>aTa H TeTpll6YTHJIIlHpo

cPOCcPllT8 ( 1:1) llJI>I OTneJieHB!l TeXH91lB>I OT MOJIB6neaa. 

TeopeTH'IBCKa!l 'lllCTb 

C /3/ M 99 T 99 xeMa pacnana o n · c cnenyromag: 

~IJ'/ 

~ 1~,2 .;;, Tc'"" .. , 
o, /tf.O 
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Hs cxeMbt BIUlHO, 'ITO 90% pacrranaromnxcn s;nep Mo 
99 

( T * = 67 h ) _ cnaqana rrpen-

pamaeTC!l n Tc 9J m, yponenh KoToporo cocTanrr!leT 0,142 Man, rroTOM oKorro 99% !lllep 

Tc99 ( T * = 6 h ) rrepexonnT na yponenh c aneprnel! 0,14 Man. B To JKe npeM!l eme 6% 
99 

pacrranaromnx !lllCP Mo rrp!IMO rrepexonnT no yponmt 0,140 Man. HcXOJl!l H3 aToll cxeMbl 
99 

MOJKHO OTM9THTb, 'ITO KOrJla o6pa39l! Mo H3MCpRC~'CH liB Cl!HHTHllll!ll!HOHHOM y -crreK-

TpoMeTpe, nnHnS! 0,140 Man (nMecTe c rrnHnoll 0,142 Man) oTneqaeT JlO'IepHeMy npollYKTY 

·rc- 99 m .!13MepRS! ·Y -aKTHnl!OCTh aToll llHHHH n nOJliiOl\ H OpraHH'I9CKOl! <!Ja39 DO npCMS! 

t l 11 t 
2 

MOlKl!O Bbl'IHClll!Tb KOa<!J<!JnnneHTbl pacl!p91l9ll9Hl!R ll MOll110Jl91I8 H TCXH9llli>Ie no 
99 

cxeMe pacrrana Mo MOJKJIO cocTannTh crrenyromee ypannenne: 

A 'lb't A A 
A 'lb(N Tdo f + 0,9{N M ) To Mo 

. 0 0 X - A 
To Mo 

( e·AMo 'L-e-ATo't)+0,06fN _ ) eAu.'tA = 
M.o o Mo ( 1) 

aS 
1 

·A · t2 A To AM ·A Mo '2 ·A To t2 ) -~. t 
A (N_) e To +0,9(N ) 0 {e -e +0,06(NM) e Moil~\ =aS~ 

To • o 0 !do 0 A - A o 0 Me ( 2J ) 

rne 

To Mo 

t 0 - BpCMR KOHIIH aKCTp8Kl!HH 0 

t
1

- BpCMH KOHllH aKCTp8Kl!llH t 0 AO Bp9MCHH 1-ro H3MCpC{(HH, 

t 0 JlO BpCM9Hil 2-ro H3MCpCHHS!, t 2- npeMH Konna aKCTpaKnnn 
99 

( N Mo) 
0
- KOITH'ICCTBO Mo cpa3y nocrre Konna aKcTpaKnnn (no npeMR t 0 

99r:. 
(N"" )

0
- KOmi'ISCTBO Tc cpa3y rrocrre Konna aKCTpaKnnn (no npeM>I 

\ 99 99m >. 99; 1< T 99m_ rrocTOHHHa>I pacrrana Mo n Tc • 
Mo o 

) 1 

to ) ' 

,. -nponopnnonanbna>I KoncTanTa, 

no npet.m t 1 

s t - rrrromallb •Y -rrnnBH 140 KaB 0 H3Mepenna>I 

rne 

S 2 - nnomallh ·rrnnnn 140 Kan 1n3Mepenna>I no npeM!l t 2 • 

PeiUa!l ypanne,me, nony'lnM: 

( N ) = k ' S t 0 2 - S 2 n t 
Me o 

m 1 n 2-m 2n 1 

(NTe)o=k" 
S2 ( A m1 - B n ~ - S 1 ( Am 2 - B n 2 ) 

m 
t 

1!1 2 

·A~o~o't 
e 

·AM0t 2 
=e 

m 1 n 2 - m 2n 1 

·A TJt 
n 1 = e 

.A 
n2=e Tct2 

A= 0,9 AT• A Mo 
+ 0,06 A Mo 

AT;; .>.,Mo 

4 

K = a -A-

I 

l r 

I 
\{' !• 

I 

(f t 

B = 0,9 A To A Mo K'~ = " 
A Mo 

A A A 
To To 

Torna Kos¢¢nunel!Tbt pacnpe;lenenn>I ( D 

opr 

) lll!R Mo n Tc Bbtpa3RTCR: 

I ) 

2) 

D 
t.b 

D 
To 

( N~,o >o 

( N Mo )
0
neopr 

( N To• \o opr 

( N ) neopr 
To 0 

3KCll9pHMCHT8llbH8!l 'IHCTb 

99 99m 99 
I. nonyqenne pannoaKTHBHb!X H30TOllOB lio n Tc • !.lo nonyqen llBYMR 

/4/ 
22 n npn oonyqeHHH CCT9CTBCH-MeTollaMn : a) rrpn o6nyqennn U308 nonaMn neona -

HOro MOl!HOJlCHa MCJlJICHHb!MH HCifTpOHBMHo 

Me Toll I. Ha lll!Kl!OTpone y -300 naoopaTopnn RJlCpHbiX peaKnnll OHSU1 o6nyqa-

nacb 3aKncb-oKliCb ypana nonaMn neona-22. nocrre pacTnopenn!l 38KliCH-QKHCll ypana 

( U3 Og) B IlN03 K paCTBOpy rrpnoaBl!llnl!Cb 2() Mr MOllUOJlCHS(B BllllC (NH4)Jlo 7 0 2_j) 
9) 

B K8'19CTBC HOCHTC!l>I Mo • 3aTCM llpOBOJlllllC!l ll8HT8H-<jJTOpllllHbiH lli!Kll Jlll!l OCSlKJlCHliH 

penKnx 3eMerrb n TpancypanoBb!X aJieMeHTOB c La F 3 U U3 OCTSTO'IIIOrO paCTBOpa 8MMH8-

KOM OC8lKJl8Jill ypan. nocrre UCHTpmpyrHpOBSHUH paCTBOp JIOUKI!Cll!IJIC!l ll K HCMY ll008Bll!l-

llOCb 10 Mr Kl B K8'19CTne anTnnocuTCJI!l, I MIT 0,05 M K ~:n 04 n 10 Mr Fe (III). 

PacTnop Harpenarrcg no Knrrenug, rrocne qero aMMnaKOM oca)KJlanu Fe n Mn. nocne 

OTUCJieHU!l OC8AK8 Fe (0H)3 H ~In 02 pacTBOp 
H Cl H Mo VI 3KCTparnpOB8l!CH a<j>npoM. nocne 

99 
nyqann panuoxnMn'ICCKnlf !.lo 

llOUKUCll!lllC!l UO KOHll9HTpanHH 6 1.1 no 
OTrOHKU a¢upa

1
ynapi!B8HHH paCTBOpa no-

M e T 0 ll II • Ha peaKTOpe HEP naoopaTopnB HellTponnoll ¢n311KU OHHH o6nyqa

JI8Cb OKHCb MOllHOil9118 ( l.lo 0 3) B 30119 TCllJIOBbiX HCllTpOIIOB0 B T9'19Hll0 llpUMCpHO 90 'IS

COB. P81lli0XHMU'ICCK8!1 'IHCTOT8 ODllY'ICHHOH OKUCH MOJIU0Jl0118 npennapnTeJibHO npoBep>IrraCb 

no penTrenoBCKOMY n3nyqenn10 na nponopnnonanbUOM cqeT'InKe. PeaynbTaTbi nponepKH noKa-

3arrn, 'ITO B OKHCH MOJIUOJlCHS UMCIOTC!l CJICJlbl BOl!b<jlpaMa ll peJlKliX 3CMCJib. 
99 /5/ 

noaTOMY Obll!O H900XOilUMO O'lliCTliTb Mo no MCTOilUKe, npnnenenHol! B JIHTepaType • 06-

nyqeJIIIS!l OKHCb MOllUO/lCHa paCTBOp!!JI8Cb B 8MMH8KC. HepaCTBOpHMbiC OC8JlKll OTilCl!!IJIHCb 

119HTpn¢yrnponanneM. PacTBOp ITOJlKIICJIRITCR corr!lnoll KncnoToil no 8 !.l n rrponycKaJIC!l qepe3 

HOHOOOMCHHYIO KOllOHKy, H8ll0llii9HHYIO 8HHOHUTOM nayaKC-1 X 8 (pa3Mep 3epna 12 MK , llHS

MCTp KOJIOIIKH 2 MM, Bb!COTS KOllOHKll 9 CM ).PaaneJiea·ne rrpOBOilUllOCb rrpn KOMHSTUOl! TCM

nepaType. B nepnyro oqepe.nb Bb!MbiBanucb pannoaKTHBHbie npnMecn pa3JIII'IHhiX aneMel!TOB 

5 



8 N H Cl , a 3aTeM npoeoAnnoc& ewMweanne son&<l>paMa B3 xononxn 
99m 

BMOCTe C Tc 

4 N HCI. Mo99 

BWMhtBancst 4N HN03 • llpn noeTOpeHBn sTOro nnxna nony<ratoTCSI 
99 99m 

'IBCTbte B30TOnW Mo n Tc , Kpneast snJOBpoeaHnst noxa3ana na pncyJIKe 1. 

99 1fToow npoeepHTh paABOXBMH'IOCKYlO 'IHCTOTY nony<reHHOI'O Mo nepBWM H BTOpb!M 
99 -

MeToAOM ohtn H3Mepeg nepnoA nonypacnaAa Mo no {j -axrneaocTn (puc. 2). !13 no-
99 

Mo nyqennoro nepnoAa nonypacnaAa cneAyeT, 'ITO BhtAenennhtll: B3oron stensteTcst pannoxn-

MH<recxnM 'IHCThtM. CnenoeaTen&no, n ero AO<repanll: npouyxT Tc 

TO)I{O p!IJliiOXlJMH'IOCKB 'll!CTb!M, 

- 99 m A01I)I{en owT& 

B xa•mcTee m'cTpareHTa e onhtTax ncnon&3oeanac& cMec& 0,1 M TeTpaoyTnnrnno¢oc-

¢aT - TSf<ll a TeTpa5y-rannHpo¢oc¢aT - TSll<ll ( 1 : 1) ( to xnneunst cMecn 115-121° npll 

AaBneHBB 0,03 MM pT. CT,, DOKII31IT01Ib nperiOM1IOBIHI 1,4340) n HCL. 

Bee onhlTW no sxcTpaKUIIH npoBOAHnllc& e CTBTH<reCKIIX ycnoBHstx. 

B CTOKliHHHWe Up06BpK11 C npnTepTOH npooxoll: BHOCBliaCb CM6Cb 1,00 Mli 0,1 M TSf<ll 

- TEn<ll e CCI4 n 1,00 Mn constaofi KBcnoTht onpeueneanoll: xo~menTpannH, 

Mo 
99 

c naxonneaabtM T c 

conep)l{amell: 

-3 <li> 
Te COCTBB1IH1III 3,10 M • 

- 99m. Bo ecex onbtTax xoaneuTpallHSI Mo 

B npeABapnTen&HbtX onbtTax no Merouy 161 
B HCXOJlHOfi KllCliO~ 

xanopnMeTpn-

qecxoro aaa:m3a Obtno onpe11eneao, 'ITO npH ecTpllXHBaHHH e TO'Ieane 5 MnuyT sKcTpaxunon

aoe pae;weecHe n Aaaaoii cncTeMe (TSf4l-TSll4l- H C! ) nonaocT&to uocTnraeTcll. Bo 

BCOX OnbtTaX BpOMil BCTpllXHBaHIIIl COCT8B1IIl1IO 10 MHHYT, T9M!IepaTypa KOMHaTHBil ( 19°-

20°C). 

llocne pa3A91IOlillll <jla3 

H3MOpO!Illll p -BKTHBHOCTH 
99 

PaAnoMeTpnqecxHe H3Mepenng 

OTOHP.BllOCh no 0,10 Mn Opi'aHH'IOCKOil: II KHCllOTHOH ¢a3W Jlllll 
99 

~lo n 11:3 sTnx AaHHbtX pacc<rHTbteanncb xoscjlcjlnnHeaTbt pacnpe-

aenennH ~.lo npH pa3llbtX xoanenTpatUtllX H C! KHcnoTw, PaunoaxTHBaoc·r& B3Mepst-

Jtac& na ropuoeoM c<reT'IHKe MCT -17. 4To6bt HCKnto'IHT& BllHSIHHe xoanepcHoanwx snexTpo-
99m 99 

HOB, ncnycxaeMhiX Tc , npenapaTbt Mo 3aKpbiBanHc& AI - <!>on&roil (50 Mx). 

nnSI H3MepoHHil y -nHHllll e 0,140 Mae ua cnnuTnnnst!lHOHHOM y -cnexTpoMeTpe 

oT6upanncb npo6bt no 0, 70 Mn H3 Ka)I{Aofi <!>a3bt e nonuaTHneaoebte npoonpxn. Ka)I{Aast <l>a3a 

ABS pa3a H3M0pH1IaCb DO 
99 

y 

Tbi pacnpeHeneang ~,~o n 

n no Bbmeaeaaol! <l>opMyne ( 1,2) pacc<rHTbtBanncb xos¢<1>nnneu-
99m 

Tc 

Y -cneKTpOMOTp C KpllCTannOM Na I ( 40 MM X 40 MM) Oblli CODpSI)I{OH CO 100-

Kaaan&Hb!M aaann3aTopoM HM:tynbcon Tuna AH-100, 

6 

Pe3ynbTSTN u o6cy~eBBSI 

99 99m 
B Taonnne ttpeACTannenN KO~nnaeaTw pacnpeueneHHB Mo u Tc npa paann<rHNX 

KOII:llOSTpB!lllllX H C1 • 

Taonnna 

3aBncnMoCTb xoscjl<j>nnneaTOB paenpenenemur Ko n Tc OT xonnelrTpannll conuaoll xncnoTN n cnc

TeMe T5r4> - T5ll4> - HQ 

HCI 

3ne- MOTOA ue
MeHT T6Xllllll 

Mo99 

99m 
Tc 

{3 

·Y 

·Y 

K o a n e a T p a n a u 

0,09M 0,50M 

t8,S:0,8 8,37:0,1 

18,9!1· 7 8,2S:0,4 

0,0297:!:,0,004 0,0477:!:,0,0046 

0,99M 

8,8:0,4 

7,0:!:,0,4 

0,0630!.0008 

3,0M 

4,38:0,24 

4,55:!:,0,14 

0,0798:!:,0,004 

VI 

4,97M 

1,17:0,05 

1,27+ 0,03 

0,085-!: 0,007 

H3 Taonnnbl I e:u:tno, 'ITO xos<l><l>anneaTw ·pacnpeuenennu Mo , nony<reaawe ueyMSI 

MeTOAaMn ( H3Mepenne no {3 ll no Y )
1 

COBDaASIOT B npeuenax CTaTHCTD:'18CKOII omnoKB. 

D Tc c yeenn<reHBeM xonneHTpannn constaoll xncnoTw no<rTB ae B3MeaueTcSI, ao 

DMo 3aMeTno yMeH&maeTcst. 3To oo'hllCH!leTCSI TeM, 'ITO <7> B pacTBope npn xonneaTpa-

-4 nun [ Mo] > 3.10 M c ynenn<reaneM xonneaTpannn xncnoTw oopa3yiOTcll pa3nn<rnwe aanoaw 

axeononnKncnoT. Hnn I no MBeBHJO Lindqvist 181 ,, B03MOlKHO oopa3oBanne oon&moro KOMD

nexca Monuoueaa. llpeuCTaensteTcll, 'ITO aTO cest3ano c yeenn<reaneM xoMnnexcnoro nona 

VI Mo 
1 

KOTOpWII TpyAnee aKCTparnpyeTCSI. 

!13 Taonnnbl 1 enAno, 'ITO npn sxCTpaK!lBH pa3oaBne'!aoll constnoll xncnoToll MO)I{llo xo-

pomo oTAennTb MonnoAen oT TexnennH, aanpnMep, n3 0,1M H Cl ~aKTOP cenapannn pa-

eea 830, 11:3 0,5M H Cl paBeH 170 II: Tolle 
). 

8 3aK1IIO'I9BHO • IIBTOPbl C'IHTS!OT CBOHM AOni'OM noonaroAapllTh <rnena-xoppecnOBAOHTa 

AH CCCP npo~eccopa r.H. 4lnepoea aa npeuoclraeneBHYIO B03MO)I{ll0CTh BblnonHHTb STY pa

ooTy, AOK'Topa !1p)l{ll CTapw ll ToBapn,;a ny Cn-THHh 3a DOMOmh npn oocy)I{AeBHll pe3yllbTII

TOB, a TaK)I{e TOBapnmell B. TnxoMnpoea, t{)l{oy Mao-nyu&, Y Salt-mn, Ma 4~a&-nlla&, 

Bsll-esa& n lln illyan 3a noMom& npn npoeeneHHn axcnepnMeaToB. AeTOpw TaK)I{e onaro

napaw nay'llloMy coTpyAanxy M. illanaeecxoMY 3a noMom& B paooTe. 
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