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A Comparison Study of Radiostrontium Chelation with Chitin,
Chitosan, EDTA and DTPA

Hee-Seung Bom, M.D., Young-Ho Kim, M.S. and Ji-Yeul Kim, Ph.D.

Department of Nuclear Medicine, Chonnam University Hospital, Kwangju, Korea

Purpose: Chitin and chitosan are nontoxic natural chelators that chelate radiostrontium
effectively. The purpose of this study was to compare radiostrontium chelation of chitin and
chitosan with that of well known chemical chelators, namely EDTA and DTPA. Materials
and Methods: The chelaton rates of chitin, chitosan, EDTA and DTPA were compared using
a column chromatography method (Sephadex G-25M, Sweden). Three kinds of chitins and
four kinds of chitosans were used. All of them were water soluble. Results: Phosphated
chitosan showed the highest chelation yield of 97% at pH 7. All of chitins, chitosans, EDTA
and DTPA showed chelation yield of more than 90% independent of varing pH level.
Conclusion: Chitin and chitosan have similar chelation rate as compared with EDTA and
DTPA. (Korean J Nucl Med 1998;32:391-5)

Key Words: Chitin, Chitosan, EDTA, DTPA, Chelation, Radiostrontium
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Table 1. Chemical Properties of Chitins and Chitosans
Chitin/chitosan Viscosity (CP) MMW DAC (%)
CM-Chitin-1 14.1 300,000 70-90
CM-Chitin-2 14.7 300,000 70-90
CM-Chitin-3 18.3 400,000 70-90
Chitosan-1 2.5 25,000 70-90
Chitosan-2 25.3 250,000 70-90
Chitosan-3 112.8 700,000 70-90
P-Chitosan 38 700,000 70-90

CP, centi poise; MMW, mean molecular weight, DAC, deacethylation (%).

Table 2. Chelation Yields(%) of Sr-85 with Natural and Chemical chelators Measured by Column Chroma-

tography

pH EDTA CM-Chitin-1 CM-Chitin-2 CM-Chitin-3 Chitosan-1 Chitosan—2 Chitosan-3 DTPA P-Chitosan

pH3 919+44% 924440 922424 926440 91.0+42 957427 913459 97.3+1.7 94.9+54
pH5 93.6+30 914430 905+42 958439 91.0+7.1 93.0+69 894464 97,1119 954439
pH7 94.6+40 929+46 864+77 924+35 90314100 93.8+4.1 90.2+4.4 94.6+39 97.0+£19

* mean +standard deviation.
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Fig. 1. Column chromatographic assessment of chelation of Sr-85 by chitin,
chitosan, EDTA and DTPA in pH 7. Initial large peak indicates chelated
fractions and the second small peak indicates free Sr-85. Chelation yield
(%) is per cent of chelated fraction to the total.
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