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ABSTRACT 

A recently proposed method for the determination of ionic charge was evaluated by applying it to a problem in nuclear medicine, viz., 
the determination of the mean ionic charge of the components of three 99mTc bone scanning agents. The method is based on the 
partition coefficients of the investigated ions, observed in gel chromatography with two eluents containing different electrolytes, at a 
range of ionic strengths. The bone scanning agents are mixtures of complexes of g9mTc(III) and g9mTc(IV) with l-hydroxyethylene-l,l- 
diphosphonic acid. 

INTRODUCTION 

Recently, a method was described [l] for the de- 
termination of the charge of ions, based on their 
partition coefficients observed in gel chromatogra- 
phy with two eluents containing different electro- 
lytes, at a range of ionic strengths. In this paper we 
report the application of this method to a relevant 
problem in the field of nuclear medicine, viz., the 
determination of the (mean) anionic charge of the 
components of three bone scanning agents. 

Briefly, the concept of this method is as follows. 
As the polarity of the gel is different from that of the 
eluent, the partition coefficient of any substance is 
not exactly unity. This is particularly true for (high- 
ly charged) ions. As only electroneutral combina- 
tions of ions can be transferred from the eluent to 
the gel and vice versa, the partition constant of a 
sample ion (i.e., of an electroneutral combination 
with the ions of the electrolyte added to the eluent) 
depends on the charge z of the sample ion and on 
the nature of the electrolyte in the eluent. From the 

combined results in the presence of two different 
electrolytes, the charge z can be derived. When an 
ion p” with charge z is chromatographed in two 
eluents containing, e.g., NaC104 and Na2S04, re- 
spectively, it holds that 

Alog K = Cz (1) 

where Alog K is the difference in the values of log K 
in the two eluents (K is the true or thermodynamic 
value of the partition coefficient) and C is a con- 
stant. When C is known and Alog K for an ion with 
unknown charge z has been obtained, the value of z 
can be calculated by eqn. 1. 

The correction for activity coefficient effects in 
the experimental result Alog K’ was performed as 
follows. The relationschip between Alog K and Alog 
K’ is 

Alog K = Alog K’ + log y,(NaCl%) MWSQd 1 (2) 
where yJNaC10,) and ys(NazS04) are the activity 
coefficients of the ion p’ in the NaC104 and Na2S04 
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