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In vivo tissue pH probing using a combination of MR imaging and smart contrast agent for cancer
early detection and post chemo and radiotherapy
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robing lactic acid concentration and location in different tissues and organs is extremely vital for medical diagnosis (cancer,

brain lesion (neoplasm, radiation necrosis infracts), renal failure, heart problems, hepatic disease and lactic acidosis, etc).
However, very few investigations have been conducted to developed methods for lactic acid detection. Only two methods have
been developed viz., lactate detection using chemical exchange saturation transfer magnetic resonance imaging (CEST-MRI)
and pH-sensitive poly-ion complex. Both techniques perform poorly at low concentrations and showed a very low selectivity
in vivo towards lactic acid which makes them unfit for clinical use. Recently, we developed the first chemical process able to
quantify and locate lactic acid specifically in vivo using a new type of MRI smart contrast molecule based on pH sensitive Gd
complex able to switch on its imaging capability selectively in the presence of lactic acid, where each molecule of Gd-complex
(new smart contrast) detected by MRI corresponds to three molecules of lactic acid. Further investigation is in progress to use
this new technique to detect cancer in vivo at an early stage and monitor patient response to chemo and radiotherapy.
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