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Preparation and characteristics of 1 17mSn—HEDTMP
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Abstract Tin一117m(2l，2 14d；7 159 kev，86％)ls an ideal tracer±or stIldylIlg

bi0109ical behavior of tin compounds a8 well as for deveIo ping clinicall y-11senll r，L(11仆

pharmaceutical8． It had been r8ported that sⅡ一儿7Ⅱl【4+1 DTPA 11as uIIcxpc c【(，clly

high bone“ptake and bone—to-blood ratio，and i8 potentially uscful as a11 agcnt如1

skeletal 8cintigraphy and radiothe。apy of bone tumors．In this work．HEDTMP』N—f 2一

hydroxye山y1)ethlenedi删ne—l，1，2一tri(methylene phosphonic acid)】was syIltllesizefl

Le“t form complex with儿7mSn．The formation conditlons，stability and distriblltioll

coefEcient between o订and water of the complex、Ⅳere investigated．

K8ywords 117mSⅡ，HEDTMP，BoⅡe tunlor
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l INTRoDUCTIoN

Majority of patients(>70％)are sure to enduTe continuous bone pain w11e11 os—

seous metastases ta】【8 place dIlring the deterioration of mal培nant tumor 11
People are

giVen enUghteIIⅡIent of organjc phosphorus compound which has been widely used tu

treat osseous loose in cnIdcal． People beEan to take them to bone cancer and osse011s

metastases ca丑cer At present，HEDP MDP haVe been widely applied But long—teTm

use of HEDP wiⅡhaⅡ1per the miIleraliztion of normal bone．What’s more，it mav lead

】【idney competence to come dawn when it’s iⅡjected rapidly though vein．【2]Therefore，

other similar coHlpounds for exampk EDTMP，DTPMP，HEDTMP“of．were put into

research subsequently．

Theth盯apeutical efrectivenuclidesforp血palliationofbonetumor are 80Sr，1 53Sm．

32P etc．But rnyelosuppression about 89SrCl2 aIld 153Sm．EDTMP and the efrect causing

a faU in platelets have been r印orted．M盯row depTes5jon has been noted wjth 32P a”d

186Re．

A n岫ber ofcompounds contajnjng 117mSn were studied，e8pecially 1171“Sn—DTPA旧4

117msn has cert ailI physical characteristics(hamlife of 13 6 d，low—energy—conve瑚[)11

electrons，garnma photon of 158 6 keV)that suggest that it ma甲be a fIaⅣorable agent for
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single photon eInission compute tomography and radionucUde theT印y

Sn has two o)【idation states：十2，+4 For starmic ch“ets，mgher bone uptake，faster

blood clearance and re(hlced soft—ti5sue concentration were observed Therefbre we choose

stannjc to do detailed studies，ollr conc HCl·H202Ⅱlethod is handy and rebable

2 MATERIALS

儿7mSn was provided in 011r institute HEDTMP was synthesized i11 ouT laboratory

and the structure was coⅢhmed by IR，m p and elemental aIlalysis． Other che肌cals
used were of reagent grade

3 METHoDS

3．1 The preparation of stannic

After irradiation．the tin was dissolved jn a皿曲im以vollⅡne of conc HCl．where a

10·f01d m01ar excess of 30％hydrogen peroxide was added．The saⅡlple was then heated

fbr five miIlutes m a bath of boiling water to remove away hydrogen pero】￡ide．

3．2 The preparation of HEDTMP

HEDTMP was pr印甜ed according to Marich reaction principle，using N一(2一Hydroxy

ethyl)ethylenediaInine，fomaldehyde solution，phosphorous acid，hydTochloric acld 1n

boiliⅡg waterbath．After reaction of5hoWs，the Inixture was cooled and then cryst allized

using alcohol(95％)． The crystallized product was con丘nned by IR，melting p。int，

elerrlent analysis．

3．3 The preparation of 117mSn_HEDTMP

儿7mSnCl4 was dripped i工l the aqueous solution of HEDTMP．The complexing yield

w酗det盯Illined by paper chTomatography．

4 RESUI』TS AND DISCUSSIoN

Radiochernjcal purity of the oxidation state 0f tin(117msn(IV))was assessed by

paper chomatograph只Paper chromatography was carrjed out usjng acetone，tetraone，

normal sahne(or saline conta缸i工lg O．1％ligand)，arrⅡnoTLia solution as developlng solVents

Acetone’s speed was the fastest．It took twenty rninl】tes to develop 15 cm The Rf value

of 117Sn(Iv】was 0．28-0．61；tetraone was faster．the Rf value was 0．24一O．65 Arr皿011ia

solution was the sldwest，it took eightyⅡⅡnutes to develop 15 cm，the Rf value was O～

o 33．117msn(Ⅳ)’s separate e仃ect w韬not very good in norm出s“ne The Rf value of
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chelated t血was 0 in acetone．So we c1100se acetone as developing s01vent

4．1 IR ofHEDTMP

Fig．1 sh。wsHEDTMPls characteristical absorb peal【．3017V，2634V(pO—H)，1642 V

(P·0H)，1188v(c-N)，1051V(P=O)，948v(c—P-O)，where v is unit waVenunlber

Wbvenumber

Fig．1 IR of HEDTMP

4．2 m．p．

MeltiIlg point of HEDTMP was 165．8_166．20C

4．3 Elemental analysis

1[hble 1 ElemeⅡtal analy8is of HEDTMP (％

Above—mentioned analyses show that the structure of the synthesized HEDTMP 1s

close to the expected one theoreticaⅡy

4．4 The e圩bct of ligand dosage on labeling

From the foUow血g exp钌iments we c。1lld conclude the eⅡ毛ct of ligand d。sage on

IabeliILg under di舵rent pH Values

o．1InL 5×10一2mol／L 1igand+o 4工ng 117lnsn(Iv)叫muddy9H三l三一10 clearl’H_当7muddy
o 2mL 5×10一2mol／L 1ig趿d+o．41119 117msn(Iv)一删ddy9H骂 clear唑7muddy

一邑8c日《gc■#
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o 3 mL 5×lo一2m01／L 1igaIld+o 4 lng 117msn(IV)—·Ⅱmddy‘!l三。clear，
the 1abeling emciency was 98，5％心er丘ve rnjnutes．

O．8n讧J 5×lO一2mol／L 1igalld+0 4mg
11

7nlsn(IV)—_÷a bit mddy‘兰l三。clear，
the labeling emciency was 98％after丘Ve rnjIlutes

Excessive 117mSn(IV)may lead the solution muddy． Because n‰sn(IV)is easy

to hydrolysis，the c0Ⅱoid fomed．At thjs time，we dropped hgand to solution，s。lution

was stmⅡmddy．The phenomenon showed 0nce 117msn(IV)formed couo地it couldnlt

been矗ghted out even if e】【isting excessiVe ngand．Heat血g had not e矗毡ct The solution

was mtered through a sterile 0．2 pm mer，mtered liqujd waS spotted on cllromatographlc

paper strip and was developed with acetone，the labeling e矗lciency was stiⅡhlgh

4．5 The e矗bct of pH value on label．mg emciency

The reaction solution containjng HEDTMP a：nd 117msn(IV)was adjusted pH value

to 3，5，7，9 5，12 using 0．1 mol／L NaOH，or conc．Hcl Lay up矗Ve“nutes，then the

lab妇g e伍ciency w粥sacertained．

Table 2 The c髓ct of pH value oⅡlabeling emcien。y

Table 2 shows that pH value had little iIl丑uence on 1abelhlg e历ciency But after 24

hours，soluti。ns of pH=9．5 and pH=12 bec锄e眦ddy，so we choosed range(pH=3 7)
to do next experilllent，because it was feasible to go on fhrther distribution expenmeIlt

in a血mals

4．6 The efFect of reaction tirne on yield

Ligand’s dosage 0 8 ITlL，pH=7，5，clear reaction Uquid was 1aid up separately 3nⅡn

5mjII，10miIl，20mm，observed the vary证g of labehng emciency with time．

Fig．2 The e雎ct of reaction time on labeling efficiency
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nom Fig．2，reaction tiIIle had 11Ilrelated t。the labehng emciency，the labellng eⅢ

ciency was≥95％in a few mmutes．

4．7 The ef如ct of temperature on yield

The reaction s01ution’s pH was adjusted to 7．5，reacted矗ve minutes

p盯atuIe(about 250c)，the labeling emciency was≥95％．

4．8 stability and lipophilicity of 117msn(IV)-HEDTMP

The labeling emciency was stm兰95％by the time of 120h at r。om tempera

tme，the 1abeUng emciency was≥95％by the time。f 8h at 37。C．It provided fac—

tor for fuI-ther experiInents． nom Ref|5]， N—octan01一Water partition coeffic渤t

虬w=(G)／(G)=(Ⅳo)／(“)．倪：of n7msn(IV)一HEDTMP血N．0ctan01．G。：c。n
ceⅡtration of 117mSn(IV)一HEDTMP in water．Ⅳ0：radjoactivity count in N．octanol N。：

radioactivity count in water．

．fL。117msn(Iv)=3．72×10—2 口ow 117msn(Iv)．HEDTMP=8．13×10—4

Rnsults showed that they were hydrophmc．This accorded with our。riginal study

jntentions and supplied data for f证ther m．vivo behavior study

5 CoNCLUSIoN

Synthesized HEDTMP w船contented with the expected structure It was very easy

to prepare n7msn(IV)1abeled HEDTMP．The 1abebng emciency w嬲≥95％after severm

mi肌tes at r。om temperature，but acidity aIld Ugand dosage exerted a great in丑uence on

the exterior of reaction solution．Labehg emciency was stiⅡhj吐after mtration using a

0．2pmmt盯．The complexwas very stable at roomtemperatllre and 37。C．DetermillatioIl

of Kow show司it was hydrophjhc．
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