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mar r ow Sadppistesesli methawexatenor' cyolbsporing io ren Gaitterofes te orepent ot atdenst modiy arfirversiisshoslr ed
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the age, wBieglolowingcexbragi¢s: 4o dncludddeto sisk in et undersiendifose dheinyantianeoub 8erTlgt orat ed,
t e tr ectonsmed asdigiiting thodwpitiet-ed as wel | as the nature of the particular
radi offucl i de conposition to be adnministered. For exanple, |less activity
will be charap]e.ﬁ(@quaramw onuclides 5 with longer half lives. The energy of
t he em s|§| %ﬁ‘ﬁ% %P |8ne%|a metetrame%glt?r%rgmsﬂwg?tdg& ED?MBP t he amount of activity

necessar 1req range rom about 18 negabecquerel s
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wi || usutEPMfPhe necessary to use one or nore chenot herapeutic agents, such
as di net hyl busul fan and/ or cycl ophospham de, to destroy the | eukem c cell
popul ation in | ocations other than the bone marrow or in sanctuaries wthin
t he bone marrow. In other instances in conjunction wth the bone nmarrow
suppression nethod of the present invention, it may be desirable to enpl oy
total body irradiation, :
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‘with Qr without chenotherapeutic agents, as a treatment used to reduce the

| eukem ¢ cell popul ation, such 20 as by delivering radiation to the patient .
from dual opposing cobalt-60 sep¢#a 5018 9eneral techniques of bone marrow
transplantation are well known In the art, see for exanple, F. R Appel baum
et al., "The Role of Marrow Transpl ant atlon in the Treatnent of Leukem a"
(pp. 228mge3), C. D. Bloonfield (ed.), Chronic and Acute Leukemi as in

Adul t sTT985, Martinus N jhoff Publishers, Boston; E. D. Thomas, "dinical

Ty i al spreperdiorBiing, 7Na-|tetraaza69|cawmmmmmwéqem(owpm@s@J(%T:MP) dini caI Trials.in
Gancer 25 Medicine, 1985, Academc Press, Inc.; E. D. -Thomas, "Marrow
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f unct i 85 mintolel), Snixed Gloth Bhy allowpbiotsatn Withimongi how spell sauerish rystdls hadibeaip te form en g

P@Ssi bihe sides e lrwnglesst batowp the syydasesof ghe figuid: Jhe ervgielagrewh fras a!'a"edlﬂel 8¥%g t he
t raias p ngisturtieh or pa ediditional (131 hours aftewhishtigne thaprystalsoyers ety BmBpAdh o fg °(')n such

as by UéIS-rfg:}efa‘él iwastied with four et Rertiong ehwatergnd aigdried L ropstankweight ‘°a%"°a’t‘?@

pr eventielgyof whitel cugteliing\golid POTMP-af t - ver sus- host di sease. The fol | owi ng

exanpl es are included to aid in the understanding of the invention but are

not to%strued as limting the i nventl on. 40 Exanpl e A (Conparative)

Prefar at i ° Of e ? 1e1d 'rc?urr'?d rtlagioﬁ\teﬁ IHL Hﬁ% Go.G€ ndiedy R 10-45
Into ate% ﬁr et Wi Sl 20 maeé> BRRIRS acBRERL| &
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addi t i eganiimt te@pesdurpl et ed, the sol ution was refluxed for one hour using a
heatsng A trbeztion/bolutitre wam tlarsferrech v ® 1500 m@;upunm!;mouwd aski a9d ,attaghed &y B spfAg

f'unnel evapsrativh aprpethisyThelsolgin yag @W“p’e\"@:@r@t“ afesemsm%mi?‘it ’ats'fe never
f or mal @edegded 40/H)C Fhisemi-gnlid was ¥Raisp \M‘%EPPWE‘P‘G 3?%6'- pigiftc ?F? RNCEEt i nued

eat in@ light bryinnstiskynvisceys) ‘UX“EﬁJ?'Ii Sﬁ(évegdmgth\ pf waler la%q, a sI Iy v:gorous

“mal GF!H 9k a‘?&’ﬂ%d' he ‘% ) vel:r:imef é f or

an aﬁdl %V :° 131 AVpts! E\ +u8 whi ch
time t ct%ﬁ on de g I\ﬂy y col d water
vesh g :%%a%ﬁ n f?ﬁmﬂa fsca%snman ST s EP
0 374 conoentrated ammonium hydroxide. This solution was
1 4 z ibiE g «ws aa ﬁarm @saraafn;aa&;y RBRBIRARE HOM o€ ATk sollan a

fpﬁ&ed‘?ﬁ Bidcipifate vels REdULAMRSted AradiedWivie R2aid VBT yidld) dTeunfE EIOTMP

r ef | ux ARRERARAy.a shigidt S1a 05 bprd (Bl keesswas, Pariaretle 31pABcaplb@ AMA speatrire)  of
1,4,7,10-tetraazacycl ododecane and 14 nL of water. This solution was

treat edExumﬁmsl?.Z mL of concentrated HCI and 7.2 g of [err] (87.8 muole)
and feated to [err]. The refluxing suspension was stirred vigorously and

t r eat edPrebasaitonics &3Sm sdtid@ g (160. 2 nmol e) of formal dehyde (37 wt% in water)
over a one hour period. At the end of this tine the reaction was heat ed at
10 ref | uxSmn5henibeinmducedin i frapter suglf asdhe Upiyerstly Pfrmsq%raﬁesaﬁ@ ?@ﬁ\% ('f t he
react i oModyestd fyjipadiating S Percgnt gtighed, 7EmeLs "a}'{“’ frstapy relipgh ?ﬂ? ﬁje r])
for &2. @“*wamog'cmzrﬁ@ F'@%tetPP%H"’g aP'l?faf'w"mgutt weén ‘%‘é?dl%’ﬁw% 'l?aa LR

[err] t%‘t“%{y 9f iﬁ ctlon o m- %gmh%%leslnred an’?bu%t of gaL gep |9 I;nrs{ \%Bhg& m\’é@at &I’aﬂyvas
al Iame seale

added tv(l)al e vi under vacuum and welded into an aluminum can. The can is irradiated for the
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whi ch started to dissolve but then began to solidify. The whol e suspensi on
was then poured into 400 nmL of acetone with vigorously stirring. The
resulting off-white precipitate g@g wailtered and dried overnight 15
to give 10.69 g (97%yield) of crude . A 2.0 g (3.65 mole) sanple of
the crude DOTMP was dissolved in 2 nL of water by the addition of 700 uL of
concent raesird eI tird) Baolbe Gori debrd] hourd afBTBpeRdd reofelOin Lhdd @Bl ITRE Guan v@i e a
sol ut i onreradveq khd-trahstBrredTHoi & glowd| bok,i apaineddsto tahgtass atdtehichais | thent sealé &n tapprdpridte ML Of
3N HCl  (ai@u ofralolslion afihydrobhingd hoid Eritenaddded ockhe sialswd syriviel ini andeo edissolas the el |
S%J/ar i sBmePy.sPnep dhen Sul2Preig Ldisselveds Be srpariunheslutiondis dilwied tdthe ppropriate elolome tbipe

T age agditianipk witprg Thegsolutignds (9!’"9‘99 &pm dheeviging! dissplutien vialavhich epntaing the ¢hasdsz the
undi st urdy¥H "F"lS‘lat"H'rY'a&GEH ¥angferead vie BYring® teraclean glass spM¥eht i me the crystals were
gently bu&ed off of the vessel walls, filtered, washed with four 3-nL

portion ter and air dried to constant wei ght to give 1.19 g (60%
yleld)gj L line solid DOTMP. Exanple 2 25 A 250 nL
t hr ee®n 6??88“% TS’ Moned: f1ask was | oaded with 6 96 g (0 04 nol es) of

1,4,7 10- L&HiAEER, Lpgggr%hﬁ:;;&ﬁ a8 %{offﬁma& in 2@ 8 obllsaldnd
ol es) okl 9%99:% . iR il LosFpors'n.
concent rabgshr e & Rn&dr, Gedfoh fux & 83(3‘@'3'“3 fFonke m2-

refl ug canger I&ﬁ@é’ is @RSbiVeH Uitk Nl (@ 101 Hoatgmay 38 deo%séahewaiamsmﬁ us% ﬁpﬁllﬁﬂ

30 a t hakegample Gancapplopriate vokime. A separate solution of 26.0 g (0.32 nol es) of
aqueous 37% f or mal dehyde sol ution was added to a 100 nL add| tion funnel and
att achedExtrapld e f| ask. The flask -was brought to reflux tenperature (about
[err]) wth vigorous stirring. The formal dehyde solution was added dropw se -
oVEr 2a JWepa@tionoh(if @d sohien: val . The sol ution was heated and stirred for an '
additional three hours then cooled slowy to anbient tenperature. 35

The react| °§E{“Ulquﬁpﬂﬁﬁﬁ§edt'?Va"??é'f"ﬁrg?@&“‘t"bma"%@(} PR in & @vRdz Y18k Tomedl IS weldeld and
attached“stdﬁ # f ?‘%5.‘!‘ 25'3 r ipdiagy &\’Fgﬁ rBaugsin gHeactop | ahta peprR vt 9k 8nx d8in t o
a Vi scod‘o? "t cogigits of e e b igsiepolted LEin HieYVelandt e Ip QP @jsplutiony, s
sem -%ol 8 d with approximtely 300 nL of HPLC grade acetone
prodUC| ght bromn sticky viscous oil. This oil was dissolved in 22

mL of W&%ﬁ»@%’:\g d added sIovay with vigorous stirring to 1L of acetone. The *
acet one ppas (AGGH d the light colored oil dried under vacuumto give
40 1§8.6 g (/76%yi el dgmof crude DOTMP. To 13.1 g of this crude DOTMP was
added 39. 3A GorftherGigllyOdVaiBSI6l YA@nRS0 sluBshO(Odk iRiigs NafMEl 1Gboratbridk, GdRCRIdgETIHOkAIL | ON
al | oned réived a8 do®weai0bH L. nol Barier @8&HdL sdi@lord 6 §igpi dsathé tiAISridéain LOTNT eIt AT ed,
washed wohridicaolve YORt sltiona 00008 M) @rlo. U N wiaiproptiRd A 790 UE (2h ¥ 5079 nef) pHiea\G? (36%
yi el d) . tds donratiibaetiveXOlsl dolutant was addeei 3o 45aulf afryRaBckolnondd give@b tnangYCIs sdlution §t2.84 %

nmol ess ab~*DOEMRidingof®&bove in 3 nL of water by the addition of 2.2 nL (31.5
mrol e) of concentrated ammoni um hydroxi de. This solution was 45 nmade -

aci di c (ryeredieB Chtireiatm) of 2.4 nl (28.8 nmole) of concentrated HCl at which
tipe a white solid premé)/ itated. . This precipitate was vacuumfiltered and
dri ed t Sreppglionef R2SEPEMRY, vi el d) of purified DOTMP characterized by a
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| rradi atyag BsterMitiod b 46 Sichalig pviiw a.swto twso %@s yl elding a

Sm 153 spesgiridue Dawled Yitd Wer@falléwaﬁ’% ﬂgatgcfr Sive J&}s 'ﬂ\’e’i\aﬂéc@d%kefob leLfPhe Sm-
product i EpTMefsoldiiBnd 9id a thiNRind el e teightabaiwes 1503ng @00 § St the fid oMiRéBEHEArdrat 0 a
quart z \Hoars thetrite weieddlled byrcatvichbaisieatiod ok Hisssated! Nie ameuntVorl raBshctivity i eadh t8sus num
can. sbhewas asteintined oy adirditgeid af Nal sdiflitation countlPcdipled ® DHlitidBanndeanaly2e The agyints Of
time, coeresmpard babecoants N0 BL siatiadp ibroedbr tocdetstraihe/the percentagé ofdiad dose it leach

quart z \issue or orgaeThe eefcanhdf the niestédedase ih Nver far ginmilaliorisaat yariowcERIMFA thiSon moly| ass
vi al whiraiies pre giverein Tekie | &b numbers rapresast the everageroi fvats pbr datasintit | on  of
hydrochloric acid is then added to the vial via syringe in order to

di sso¥ve the
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[err].. Once the [err] is dissolved, the samariumsolution is diluted to the
appropriate volune by 5 addition of water. The solution is renoved from
the original dissolution vial wpeébrespitgy ns the chards of the quartz
irradiation vial, and transferred via syringe to a clean glass serumuvial.
Exanple 4 10 Preparation of [err] solution. Holmum 166 is prepared by
weighing 0.5-1.0 ng of [err] into aTARWEAtz vial. The vial is sealed and
placed In an al um num can which I's wel ded shut. The sanple is irradiated

(asual l'y for abd Ut%%Eﬁ?EIf‘QQS@NLIV”ERQ\T“&Q@U@@DG’MPW@GMWI(D@f|ECt or, neutron

f{@ of 8 X[err] ettt it AL ocu/ St ag Rt g vial is OpenEd
' @and the oxide is PJ |leed usma'ﬁ r ol ﬁs?—?&l“" atling may be '

'necessary. Water] i s theeo2used tjo dil ute the sarrpl e 1.8 an afpropriate

vol une. Exanpl e [5—20§gBpar atTfon of LgTT] Sqi utTonggadorTni um 159 is
prepared by seal mg_gadﬁfmw_de_?_zg;_m—a-qua%l al. The vial is

-~ wel dgd inside arl al unmi®¥h can and irr38iated|for 3P%ours ijn a reactor at a
neutron flux of [ X 10@&3neutro|n/[err]763ec The corﬁﬁnts of] the quartz vial
i s dissolved usipg—Ho—Yét-er—rs—added—to—obitetr—ea—sotut+oer 25 of Gd-159 in
0.1 N HCl. Exanile 6 H®Baratioh of [89r] sollution. %% A cdmercially

avai l abl e Yttri umefrmras mtrhatss pbi@edk R dge Nati onal Laboratories, Oak R dge,
TN) mas recei ved aisMEODhaiiganddo 88 mular mapscar ri er added sol ution of Y-90 as
the trichloride ThW O T N HCI. A nonradioactive [err] solution (0.0003 M in
0.1 N HCl was prepared. A 700 uL (2.1 x 10-7 nol) portion of the

nonr adeRafplel &/ @oinBaritle)SOl Uti on was added to 45 uL of Y-90 solution to give a
filnal ferrisotuttomat 2.82 x 35 [err] M containing Y-90. Exanple B

( Corthapambirmion oFseabaispon of [err]-EDTMP. 40 A solution of 0.3 mM Smin

0. 1IN HCl was spiked with Sm 153. Three nL of this solution was transferred
to a  Avsotion of 08miMHD iiM@1N HGI was Epiled avth Ho-th6i Tuke misaflthis solution wasftransfexadH

and et hy4 einlechniaining @t feereadried pplutianegh el laudh ethylenediamifdDanbthylondbiwsphotic latid Nt

. conggniEEMPh The fesEBTIvPnasptetiGBof RPTME wan @ mbleiL et the oHiyas heteeen77 2ndcB. Sower ower

| i gand figapd tpemeid! rating Wese ohtained byisilying e HerBTMP isgjution avitit Higyeglutiamand adiustingT\vp

sol ut i 81 PRl tp -8skhesanqypt eri“eéﬁ‘u@"&ﬂf%%t’q Xt""ﬁ%d%‘?‘f“tnﬁd by saﬂonrﬁ@haaﬁ%mwm%?g- net al

f ound ZehytobeiPi% for qlhike sl t h to b
599 g SRS g gagw (axxh ré} g@% R
for sbi éT Ja g”“f’?fe‘ﬁ | y@ip- The ocatlon a . 08 a%?a ‘f "{?ﬁ% :sw a a

Uue

tail v % é}; § q‘h"“’cﬁaﬁz s?ﬁe mountI::)h &d&htgc'fl on.

?Lt eam;%dete @3 ounting ) ¢ *%, yg,sé,g(ﬁ%:o erg?}ggja éi ? > q&ugt |eﬁg
d'd f D p

ina Nﬁﬁgﬁﬁﬁdafard j3h HnOf&bﬁQUﬂI:%;Géwﬂbr@thtﬁb iagra IO @b SR VZET . The

_courffs were conpared to the counts 1n 100 uL standards in order to
determ ne the percentage of the doseadlBueach tissue or organ. The percent
of the injected dose in liver for fornulations at various EDTMP to Sm nol ar

rat/i os are givenT ﬂs‘(‘:‘r‘ o e T TIET TESET nage of 3 rats
per data point. e DRSE YLK A VARIQUSECTME, 1o 0OSE I N LI VER AT
VARI OQUS EDTMP TQ Sm REATME [err Lm? % Dosp éLiver _ - % Dose
in Liver 0.002 0.042 70 0%78 0. 006
19 064
0.030 50 0.08
45 0.024 ' 39 0.07
0.018 30 0.10
0.012 20 0.17
50 0.006 10 0.79
0.003 5 094

1 EDTMP is in moles/liter.
2 :M = ligand to Ho molar ratio
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0. 011 . . 38 - 0.33 0.023 76
0.17 0.046 153 0.15 ' EDTMP is in noles per
liter. 15 2 L: M epowralsog®id to Smnolar ratios Exanple C
(Comparative) Preparation of [err]-EDTMP. A solution of 0.6 MM Ho in 0.1 N
HCl was spiked with Ho-166. Three nL of this solution was transferred to a
vial confB@miltdg a freeze dried solution of NaOH and :
et hyl enedi am net et.ramet {)](!él enephosphoni ¢ acid 25 (EDTMP). The resultant
cgncentr'é‘??%?ﬁ'”b? ?91’199 s 35 my/nL and the pH was between 7 and 8. Lower

| 4gand to oswe ta ned by dil the stockHoED
slc;lg'utlon qF‘h'a J {Zgﬂ'a ‘fﬂfl‘{ﬁ?"f ¥ 7hé‘lﬂ H" ";!tr%% NafH. flet al

volume onQ% ial con 3 in

found gsoﬁ]. el wai ﬁg;’ﬁadu bR 43 ?‘* o be
for Tivesam '%ta ﬁ E‘eraﬁ)@f% y °mat? 1" S o
“taidl ygin. sEJa@Jer@Jw‘léyWﬁb kil V&E%Ecu Horfiinjelt of'tﬁ'el St 1 on.

After 2 Smusbddsied o WEh @il kibih.| 6 réwwa@{ex Ib&aéen 56 a@&ﬁfolgoaatr@fﬁ fieéioh.ed-
‘“The' anpuAser @thourthb @ACHrY killod by Rer@ios hlebﬁWﬁd%&O@l%%@@ﬂO@dﬂﬁ&”W |h Bgkhi N A
Nal sci niissie wdsi defermioadriyedourtiog! ol £ Naltstintiiativn |cbintdh 2oupeskd 168 Mujtigi@hnel daz4rOTHat S
wer e congante gere @ompeeddo thatesuntsiin 160 LLstand4drdnia ardeisto idstedtirdatie geontajodr thb aesd t he
per cert aif eaglf tissiroordaygan. The peggeht of ithwesinjectest dase drasaverdhtissyse raeeghten drf T4bleelili THeect ed
dose i n nympers répimserft theavdrage obhetsaer datarpointys EDTMP to Ho nolar ratios are

given in Table I1. The nunbers represent the average of 5 rats per data
point. 35 TABLE || % I NJECTED DOSE | RABYEWER AT VARI OQUS EDTMP TO Ho RATI OGS
EQTMP ' L: VP % Dose in Liver 0.042

20 0. &/NGECTED DOSE IN SEVERAL TISSUESHDR Sm-DOTMP! ~0.08 45
0. 024 _ 39 ; 007018 30
0.10 0.012 ofone 0 %0 00a 10
0.79 0.003 5 Liver 0.@_% [err] EDTMP is in
noleshditer. 2 L: M TTgand ggey0 NoTar [Tati o 5598, EP U374 501 Bl
Exanpl e 7 Preparati ¢r—et—ter+ HVR—he—tt-gard—oi—Exanp¢ 1 (22 ng) was

di ssol ved in 878 ulL|of distiSPeed water hnd 15 ul%®f 50% NaPH. A vol une of
15 uL of this solutifon was tmﬁﬂsferred. o-a vialggontaining 1.5 nL of Sm
= solution (0.3 MM SmTTmoO—1N ud sprked ﬁh—f—thracer) The pH
was aebj usted to 7-8lusing Na and the bmount of*%h found as a conpl ex was
greater than 99% as déigendm&adiﬂo}gyﬂahonfaamokiuatgméhromat ography. This yielded
a solution containing Smat U.3 mvMiwth a trgand to merar nolar ratio of
approximately 1.5. 10. Sprague Daw ey rats were allowed to acclimte for
five daysahpes i njected with 100 uL of the Sm sol ution described above via
a tai P verm —The rats wei ghed between 150 and 200 g at the tine of :
| nj ect i omrepafiiéredt “2HGDOTMP.t he rats were killed by cervical dislocation and
di ssected. The anmpbunt of radioactivity in each tissue was determ ned by
Gount i ng i Mhedlighisd of Egdmplei 1 RAtng)owasissaead in 878 up bidistitiad vatentrdt 15 G 85004 NSO AY Zer .
The cgurielimpesf 80 &b pnifhis elution wedeansfenadits a ivial GBGining 1Streinet dfodkslution (©F oY Hd iD
det erm rfbﬂ‘{- He spike witht e of dfo-166 &racgr)sEhe pH was adjusted to 7-8 using NaOH and the amount of

Ho found as a complex was greater than 99% as determined by ion exchange chromatography. This
yielded a solution containing 0.6 mM Ho with a ligand to metal molar ratio of approximately 1.5.

Sprague Dawley rats were allowed to acclimate for five days then injected with 100 uL of the Ho
solution described above via a tail vein. The rats weighed between 150 and 200 g at the time of injection.
After 2 hours the rats were killed by cervical dislocation and dissected. The amount of radioactivity in each
tissue was determined by counting in a Nal scintillation counter coupled to a multichanne! analyzer. The
counts were compared to the counts in 100 1L standards in order to determine the percentage of the dose
in each tissue or organ. The percent of the injected dose in several tissues are given in Table V. The
numbers represent the average of 3 rats per data point.
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The percent of the injected dose in several

I n. each tissue or organ.
ti'ssues are given in Table Ill. The nunbers represent the average of 3 rats
per data point. TABLE Il 20 Ep 0374501 B1 % | NJECTED DOSE | N SEVERAL
TI SSUES FOR Sm DOTMP[ err] Bone 58.1 Liver
0.06 25 Ki dney 0. 27
Spl een 0. 004 WVABIH ¥ 0.15 30
Bl ood '0.004 [err] Ligand to Sm Mol ar Ratio of
appr oximately 1.5 ,{,"ﬁE@iﬂ@j gogE,Rrsgp@ﬁ@twsymEgi:oh%rDbTWWP. The |igand of
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the Ho sol ution
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i nj ect i digandid M Mdlar IRetioros appfogimataty3.swer e kil Il ed by cervi cal
radioactTvity 1Tn each tissue was
scintillation counter coupled to a

The counts were conpared to the counts in 100 uL

standar-drr-n- order to determne the percentage of the dose in-each tissue
I 0 Bfdpardtid® o PBEMEATBTMH anti @Hb-BORME. €d dose in several tissues are given in

Ta 122 1V. The nunbers .represent the average of 3 rats per data point.
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EP 0 374 Agidntilof HABlaig df theYligand.bEExRmple RWak-plbddd $EA/AHRALd dissOibddhif 7600 biavatetT VP

Bone

and 5 uL of 50% NaOH. A volume of5iA00_itlvef ISm solution (0.3 mM Sm in 0.1 N HCI) which wassptkacy

0. 4 Spliedm-153, was placed in a separate vial §d(00G.LMfi $elligand solution was added. The pH of thg). 3
Bl o g solution was adjusted to 7-8 using NaQH@Rd [he pqlqhon_w@angised thradgh {/blestic cplumisocoptiining .
appr OX|1 Fronledt wation Bxchangerasip(Septadey Efalram Phermaste). [ré? ?']‘QUMW e Cqrpiex WADOT VP.

20 A qeeieiineq tobp 9§% by
and d| ssd‘l ‘(Pé’ﬂ‘el‘ﬁ 1180k P

°ﬂ¥j’" @rehanga chrp

ty sope o 6arnM Hs; o1} NS o

BAHIKPPBY: Exa was

pl aced in-a vial

Vit SPK"M“M'@‘B‘? wE3 00 uL

te\;)vu o th t| |hw dg T \m 01
ol aced? ‘?‘r?fe ngw °'1te9" B?s %d equh%g dpjj %ﬁ ifo; The
pH of m%g ok ?ggﬁ'gm n% e RS S 3 PR
passed 1 g‘» eh”i!g1 080 0 B s Inen indcted bwitft 780 ;E.%f%%ﬁﬁb‘ﬂ? resin
( Sephad@s’énb d %uquﬁé s welghBd BIBER U5Phna28b Gt fhe GBI RjbctiiASAtter 2

det er myqid ﬂ%oraﬁewegg%llbty by adehvitll §i¥6cARN FissuBs %ﬁt BikEnAWeijhed and the amount of
" radioactivity determined by counting in a Nal scintillation counter coupled to a multichannel analyzer. The
counts in each tissue were compared to the counts in 100 uL standards in order to determine the
percentage of the dose in each tissue or organ. The percent of the injected dose in several tissues are

x.J given in Table V., The numbers represent the average of 3 rats per data point.
B TABLE V
% INJECTED DOSE IN SEVERAL TISSUES FOR DOTMP METAL COMPLEXES
- Sm Ho
Bone - 50 64
Liver 0.37 0.19
Kidney 0.29 0.32
Al Spleen 0.04 0.05
Muscle 0.49 0.22
Blood 0.12 0.17
55
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;A vo]ume of 1100 uL of Ho solution (0.6 MM Ho in 0.1 N HCl) which was

spi ked with Ho-166, was placed in a separate vial
| i gand sol ution was added. The pgpegfs7hlags 9! uti on was adjusted to 7-8 using

and 20 uL of the above

NaOH and the solution was passed through 2 plastic colums containing 1.5

mL of cation exchange resin (Sephadex C- 25 from Pharnaci a).

The anopunt of

Ho as a Exenpe &k was determined to be 99% by cati on exchange chronmat ogr aphy.

Sprague Dawl ey

wit h 10(Preparaign of [f&HasBPTMR- ons descri bed above via a tail

\/ghed bet ween 150 and 200
"e,le?f\')

rats fere Rplyrpgof

t he ano '
scintill wﬁ@qﬁgﬁniog
each ti
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of the: 't&eﬁ%ﬁgdipﬁﬁ thilNveMEIHB "t

r epr esenindpb®

50

lbf

atthetrreo

unts In
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Wére Eﬁﬁeﬁﬁ%@chh&eqa%e‘l&ﬁ&%eda% théW Q@aﬂrple-[)h Qlo&:e&aﬁe nt
whito 51048 Toff ERnDHe&Rinbd byl BleaRdadt mdda
POLE5636 RorfR [Bectord-BitnsBE SndOtipaR.i OH the Tolval-&ay ViafkonihbdrédTZ 2 ZAPBE |' N
SEVERAL wekeSinfelts Wit e TiVE3.d/MB4)Lof (Helbivie 6brbipi&iTThe rat weight at this time ranged fibla 166 Bone
180 g. On days 7, 8, and $te Whitealood cell count was again determiridd B each rat. Table Vi gives the

rats were allowed to acclimate for five days then injected

vein. The rats
w Af t er 2 hours t he
and
vna :%ﬁ
tan de}f}s Fer?a%éd

eiEREr S

0. 19 K dindty blood cell count of the injected (2.428d 6) rats compared to the controDrat8 21, 8/and 5). There is a

Spl een significant drop in the blood cquni(of the treated animals compared toGheQHirgated @himals.
0. 49 0.22 Blood 0.12
0.17 55 10 EP 0 374 501 Bl Exanpl EABLEMbr eparati on of [err]-DOTI\/P. 5 A
vQl ume of 0.5 mlL_of non-radioactive holmumsolution (0.6 mM _in 0.1 N HCl
was nfked with .5 nlL of Ho- lﬁmlwbwommwmw 6 MMin Ho, dissolved in

- 0.INHC) in a v vuff& a 298 |"M aqueous
solution of the I%ﬂ 2 y y s added
slowy until the pH V/a!;76'mef Nt WD of215(1&e total Ho
found,as a conpl [EX; WS e §T{EElF AN 747 b-)gog i on exchange
chr onat ography. KO S-X—bpF e1-al-ow te-jaccl imate for
a period of 6 dalys3t He?i6a0 4 a193P ) 28530 2P958n||the tail
vein and the whift e4bl omdo(;:eliosotpmrms@e ed 7l @ ssoanda‘rsdo nanual met hod
(Unopette Test 3856—fromBec PRE Conpany) oT fourth day,
rats munbered 2, 4gar 5%5 xr@z?bn ez?? iddii0 %09 3 ) of the above

conpl ex. The rat

wWei d

h20250a

t 18480 { | 17850

r 64001 (047508

D §50(Qn days 7, 8,

and 9 the white
VI gives the 15

s

ét'B count was a

term

1ed TO

r

€ach rat. Table

rﬁ%%r&&“rol (FQHQ;I& M Gtvtb?a ihiBhi&lhif fo0dTmA, and 6) rats

I ereLomre ‘}
conpared to the cepj; blcrrﬂﬁhﬁetérj(mm%’

t he bPbod count
TABLE VI

20 WHI TE BLOOD CELL COUNTS Rat[err]

There is a significant drop in

Day

1  Day 2

d ani nal s.

Day 3 Day

4*
19?50
7950

My7|Egy8 2

20900%

20250

50

65

Day 9 1 17650 16500

16550

18550 19950
15850 - 19900
20300 20550 22700 26550

159 19250
%’8’8‘8%§" of §é§5@m51300 7400 7500 7550 5 20650
Zomllgandlgﬁﬁgnple é(&g%g) vﬁg’Zé&d in a vial and dissolved in 760 wL of water and 5 UL of

50% NaOH. A volume of 1000 uL of Gd solution (0.3 mM Gd in 0.1 N HCI) which contained tracer
quantities of Gd-159, was placed in a separate vial and 15 pL of the ligand solution was added. The pH of
the solution was adjusted to 7-8 using NaOH and the amount of Gd as a complex was determined to be
>99% by cation exchange chromatography.

A Sprague Dawley rat was allowed to acclimate for five days then injected with 175 uL of the solution
described above via a tail vein. The rat weighed 155 g at the time of injection. After 2 hours the rat was
killed by cervical dislocation and dissected. The amount of radioactivity in sach tissue was determined by

20550
28950

“counting in a Nal scintillation counter coupled to a muitichannel analyzer. The counts in each fissue were

compared to the counts in 175 UL standards in order to determine the percentage of the dose in each
tissue or organ. The percent of the injected dose in several tissues are given in Table VIl

1

5850
26050 4
19400
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30 6 , 20250

wi th Ho- DOTMP.

18400
injection [err]Rats 1, 3 and 5 are control;

17450

1

7600

5400 4750

5350 *Dat e of

Rats 2, 4 and 6 were injected
cell's/cubic ml|gppisps s¢@P) 35 Exanple 11 40 Preparation
of [err]-DOTMP. The |igand of Exanple 2 (14.5 ng) was placed in a vial

and

di ssolved in 760 uL of water and 5 uL of 50% NaOH. A vol unme of 1000 uL of
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/|| 55 obf® O 374 501 Bl TABLE VII %
'gounis in ttb%‘gpjge:npwr fneﬂ?‘v budgrounds 50 Liver
0. 25 Spl een None
0. 08 Bl ood 0. 06

* Counts |h t he spl een were bel ow background Exanpl e

err]-DOTMP. A 0.0015 M solution of the 1igand of

-and a 22 5 uL (3.3 x [err] rml) portlon was added to
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n
thtA P oun ;s% pl@ﬁ

$

0 solutlon

ar (3.3 x Bn
e

699 t@wa\ lh%yspgéﬁuclac i
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WORcides wl! @he

-percent (Sn
.t han 9@;0%5 Hon exchange chromat ography. Six Sprague Dawl ey rats were

. all owed t gy pfa ﬁer@év&yfrﬁié wore Rfidwe® € REinfatedar)eSpetiEtt 62da§aliph € sanpldddf®Rod was 30

t akepy fERAKkbMtheltdi JoinV(@dyN= (HaAkd the wiile bRBA cdilitbunbistdr@inbd BOdlstaribld neduninethod

det er m (RshelRy Teat 5556 A6 BEctEMDICkson Bl Cortipahy)NThaet dags Idtes(tiay>8 54) tis woedure was

Bect on- repeated./FainNdays titcdCQiaip ang))the prévediee dl@syagjaih pbriormdddemi rats 3,4) antl I§i vesrepinjedtesidur e

was r epieseadil veinonith 10k of the ahove W¥POIMD corubiex. Phrese inigctions orataingd apprexjmatelydr ned

and r atrsCi337.6 MBnaldof dhanaboee Y-8Q eampled eagh. O days i and\bethgrwhijetbipod gell gpuntafas agait above

[ er r 5 DigFkminesbfeplakk$. ratFhEable Yifhjoives: the ridiite: biaecheall cagur (9h thexiniagedt (3y 51and @) rgis37 o

MBq)  of compereciothe cantgbraisofin® @ad Hadhere terp vapjisant digpdn Herhigod \gaurk of e Jeeet e |

count vagimagrampersblod wiRISA™PBr al| 6 rats. Table VIII gives the white

bI\tgod cell count of the injected (3 ABi_ Wld 6) rats conpared to the control
sfo(l 2 and 4) There is a signiTl 5 drop in the blood count of the

treaf’ed

WHITE BLOOD CELL COUNTS =

Rat! Day -7 | Day-4 { Dayo0" Day 3 Day 5

- 1 | 13800 | 19200 | 16100 | 15000 | 19200
2 | 23000 | 20800 | 15400 | 19200 | 28400

3 | 21800 | 15000 | 16400 | 4000 | 2500

4 | 21600 | 22200 | 16800 | 18600 | 18600

50 5 | 14000 | 20800 | 13000 | 6250 | 3400
6 | 15600 | 18000 | 13850 | 5550 | 4200

*Date of injection
Rats 1, 2 and 4 are control; Rats 3, 5 and 6 were injected with Y-DOTMP.

5 = celisicubic millimeter (mm3)
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P o " e

ani mal s conpared to the untréated aninmals. TABLE VIII 40 W4 TE BLOOD CELL

To00 aoioo | 15008 19200 45 gpommomana sbaco sk INEHBFANLAN o

3 21800 15000 16400 4000 2500 4 21600. 22200" {6860 *
18600 18600 50 . 5. 14000 20800 13000 6250
3400 6 Claim$600 18000 13650 5550 4200 "Date of injection

[err]Rats 1, 2 and 4 are control; Rats 3, 5and6vvere|njected

th
Y- DOTMP. 155A sterile composition for suppressing bong g} arrgvy EL?Om%mrml F?’T‘ i nuchdec
EP 0 374 5(pelegigd from Samarium-153, Gadolinium-1585 Hol iu oxed,wi

i NaCPEY: o[ﬁ%iehg 708 ning t ’ ane nfou
fzgrsnuz:?&@%*ﬂf’%cﬁg‘m s %ﬁg@@g ;%Iﬁﬁ{qé‘%%ﬁaél iy
ab

Yttrlum90amu c N °'°ﬁ'y% £]IC aci d
| i gand containin g f te raa acyc cane rml ety or

- physi g}, ogi %%Xmﬁo@ﬁ&p&%mrﬁ 1%%:@“%%0@% for%ﬁt&h@fr&nh%Q@Qﬁ@hﬁgﬁb&qtﬁfslssp%f d
ligand is alibgdmeibodyowdighEordl ARmmal r ogen t hrough an al kyl ene noi ety and
wherein the radionuclide in dosage formis present in an anount containing

from 18 B0 The2bmpoeifen® CRIMET 61 Swiein the ladigiualinte &f Sabadlyn-183i ght of sai d mammal .

10 2. The conposition of daim1l wherein the dosage form contains from 185

to 1856 megmeecopsitial o Claer 1 iid wigrenthohdibadide weGagbiniuof1Sgai d mammal . 3. The

conposition of Claim1l or 2 wherein the radionuclide is Samarium 153. 15

4. The cénpBwicemmpsitiosfof Clali hreri2 whereln thhiagieduplidp freHalrgiem-d8fucl i de i s

Gadol i ni um 159. 5. The conposition of Claim1 or 2 wherein the radionuclide
i §_pol mi Gm Tregommpsition it Clalyhpersd whetsin tot ragipnerlife 1 S¥uher ei n the radi onucl i de

o U bl LG TRES 0 it % P o BB 238y i © ©

phar maceut i s T° ormul ation conprising the conposition as claimed in any one
of d ai

Pat ent, ﬂ;*pré,g@am? blicfl i et A o oSk e RV AL
ei nem’S; uger, asse wenl gst ens ein 30 Radi onucl i d, ausgewAhlt aus
Samar i umpgé,?“anmel ni um 159, Hol m um 166 oder Yttrium 90, welches mt

weni gst ens ei nem nakrocycli schen Am nophosphonsaurel i ganden konpl exi ert

# 1 st, wel ahegtefkePusdmrenéething TatKnachemtyiahplicidiang i erein Sidgsr, veifassqpt wenigsleogeis c h
vertragl i chrailiohalid, algjéashitens [SamniriumyI58,i GaddibiumPi5e shidaiom-des oder YYriuche. weltheslem
Am nst i ckst aik fwedigstans aefiememal#ddygiisehan wtinopleasphonsdianaligasden (kamipleviart ist. akalsher den
Radi onucl i di.4h1Eevraazhaycipdodenanrestroder dirk physiologisch i vestytigliches Salz Zatgh Snth@E @orin der
Megabecquer Blosphondej Ligauden iy &% Aminstickstqieduerh ginem flkylenostSeprhyndes it yodh gprn dap
Zusammens et Radipguotich érh Demisionn Ui leinar Mogge | varliegtediend 8 bist 1350,Mpgabeguereh prg (Kilogramm
I\/Egab%quer@fpwwicmqeééﬁ‘&ﬁﬁﬁemﬂ?‘bergevm cht des Saugers enthilt. 40 3.
Zusamenset zung nach Anspruch 1 od clid Sanarium 153
st 4. Busyinesrans gih et apPabrisoar 45 s AR Ueptrut 5 Fapeg
Gadol i ni um'_‘L ﬁ’°§'f°t MR ot zung nach Anspruch 1 oder 2, worin das

Radi onuc |3J dZusammen'ég&ujng %ach%\nSpruch 1 oder 2, worin das Radionuclid Samarium-153 ist.

4. Zusammensetzung nach Anspruch 1 oder 2, worin das Radionuclid Gadolinium-159 ist.
5. Zusammensetzung nach Anspruch 1 oder 2, worin das Radionuclid Holmium-166 ist.
6. Zusammensetzung nach Anspruch 1 oder 2, worin das Radionuclid Yiirium-80 ist.

7. Zusammensetzung nach einem der Anspriiche 1 bis 6, worin das Verhiltnis von ngand zu Radionuclid
1:1bis2:1ist
50 .
8. Pharmazeutische Formulierung, umfassend die Zusammensetzung nach einem der Anspriiche 1 bis 7
in einem pharmazeutisch veriréiglichen Trager.

Revendications
56
1. Composition stérile pour supprimer la moelle osseuse chez un mammifdre, comprenant au moins un
radionucléide choisi parmi le samarium-153, le gadolinium-159, le holmium-166 et F'ytirium-80, com-
plexé avec au moins un ligand macrocyclique de type acide aminophosphonique, comportant un
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.45 6. Zusanmenset zung nach Anspr t}ch 1 oder 2, worin das Radi onucl i d

Yttrium 90 ist. 7. Zusammenset zung nach elinem der An rin
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