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Studies on the Stability of Methylenediphosphonate-**=Te¢

Jae-Rok Kim, M.D., Ok-Doo Awh, M.D., Kwung-Bae Park, M.D. and Hyeon-Sook Koo, M.D.

Korea Advanced Energy Research Institute

To evaluate the in-vivo and in-vitro stability of methylene diphosphonate (MDP)-**mTc,
relative ligand exchange rates in phosphate buffer between MDP-*7Tc and human serum
albumin(HSA), and between pyrophosphate(PYP)-*m Tc and HSA have been measured. Gel
permeation chromatography has also been carried out to estimate relative rates of ligand
exchange between polysaccharide and the #mTc-bone agents. The in-vitro stability was further
correlated with its specific radioactivity.

The results indicated that the MDP-»Tc is more stable than the PYP-*"Tc but less stable
than MIDA-9mT¢, HIDA-#mTc, and DTPA-*=Tc etc. in refering to other data. In stability
point of view, MDP-#mT¢ is considered to be a better bone agent than PYP-*=T¢ since MDP-
omTc can be accumulated at bone by a smooth transfer of ®mTc to hydroxyapatite, whereas
in case of PYP-mTc¢, most of the *mTc is transferred to HSA before arriving to the

hydroxyapatite.
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OS2/ zbnb 545 ; Polyspec Research Specto-
meter, Baird, Atomic

OFraction Collector; Mini ¥, =HAEF.

OSephadex G-25, fine, Pharmacia, Sweden

OMDP-nTc; MDP (Sigma)12.5 mg, SaCl,-2 H,O
(E. Merck) 0.9mg 5& AT ALZFER T Az 2
$o) pHE 4.8~5.00% HET vh& BEREY
Bl e u)-0) ¢Fel] Na®*mTeO,(KAERI) 1 ml(~5 mCi)
Z d H9aS 1M ARRR SEER HES 3
mm Zo|EF &= aButxodsPe 2 RCPE #HE
A .

Opyrophosphate(PYP)-**"Tc; PYP(E. Merc) 5
mg <& SnCl,-2H;0(E. Merck) 0.14 mg 9} Ar H&FK
BEETAA ¢z 2 ¥WiKke pHE 5.52 WEHT =&
iRt s nTc EIREERFe] ¢ (KAERD]
Na®*mTcQ, (KAER]) ¥# 1 ml(=5mCi)E fnsl Fo}
I 85% MeHO o} stExl 13 Fo @ 0.85% NaCl s}
SEq 15 Fo| & &4 FHsld ALshe ZERE
a#992 2 RCP & #HET 3.
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(1) HSA 8} MDP-*nTe [ 2|2 MR E
< T Hikd = BRIAHO.

7} HE(A)

45mg HSA/ml 9] HSA %k 6 ml & BEAESER
W (oH 7.4, 1,179 g/l KH,PO, ¥ 4.30g/! Na,HPO,
9H,0) 6mlel E&%H & o7« RCP 100%4
MDP-**=Tc ¥ 101 & fnsta = 41L& EHYH 5
2, 104, S0viet 3ml4 Eeglulol 1.5g 9 (NHy).
SOt Bl gl RBEA Ml £8A EREC I
B=w 0.22 pm &) membrane & # A oIs T EE
o] Mesties BEstATh 1 HEM REE KE®R
o BUEEREEE Hiksle s Eawkais kagw
(Fig. 1).
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Fig. 1. Relative Rates of Ligand Exchanges
@.1 : Mode A, O, Mode B,
0O, ® : MDP-*nTc—HSA, [, : PYP-*"Tc
——HSA, —— : Present study, «--- tin ref.l”

Table 1. Gel Permeation Chromatography of Some
9%mTe Chelates

Compounds % in % in % Bound
Chelate 99mT'cO, to Gel

MDP-#mTc# 53 0.2 47
MDP-#"T c## 35 30.4 65
PYP-99"Tc* 20 0.04 80
PYP-99"Tc** 9.7 0.3 90
MIDA-*"Tc** 94 1 614
HIDA-?9™Tc** 98 1 232
DTPA-™Tc** - 97 0.95 212

% RCP; 100%, #4# RCP; 70%, * RCP; 50%,.
** Data in ref®,

308utcd 2ml4 Heslel 2mle] HSA B (HE A
o Az ZE)dl 4L FA o BAK 3mle L5g
8] (NH,);S0,7F Eold+ ABE Y1 £8 ER
Bol ks W FHE(A)Sk Zo] HAHEES FHEISIY 3
#ugE-e- Rskg ek (Fie. 1).
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Fig. 2. Separation Pattern in Sephadex (G-25) Gel Permeation Chromatography of MDP-%mT¢
A; MDP-%n»Tc eluted B; Radioactivity distribution in column (adsorbed) C; *mTcQO,~ eluted
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¥ig. 3. Decrease of radiochemical purity of MDP-
¥mTe with its specific activity
Al get 0.85% NaClRBIES Fosrs) 2oz
2 14 RCP 100% 9l MDP-*»Tc ¥y 0.2 ml& 4
I Al 0.85% NaClwo = 0.45 ml/min ¢} £&
HE= Fugel 0.7mly g BRRES et
fed FHmEY 2 e Eke MDP-#=Tc & #

HEEE WBAA HHES R0 (Fig. 2 Y Tablel).
(8) HeHegtaeol o= B wF &
Hefihtige] B25 k¥ MDP-*-Tc & 20~25°C
o BETe RESIA —EHH MEE 2 HaHe
BOMEES WEse KEEE 234 (Fig. 3).
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Fig, 27} Ho] & g} o] MDP-*mTe(®E PYP-
omTe)ol] ul&) *=TcO,m HA RA HHE =2 58
HEE A8 Froh

Table 1ellA H.& upolzto] FHilizZ-2 MDP-*=Tc 7}
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Mo} MDP-*mTc¢ & PYP-*=Tc Mt} #gsigr}.

@2k PYP-9=Tc & HSA 94| o|zEsrio] %
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