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Pharmacokinetic Studies of PEGylated Therapeutics Using in vivo 13C-Filtered 1H Magnetic Resonance Spectroscopy
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Introduction 

Our aim is to directly and regio-specifically evaluate therapeutics and drug delivery systems in real time via MRI and MRS. To accomplish this, we have employed specialized MRI rat coils which detect both 1H and 13C signals and thus permit 13C-edited detection of signal arising from the therapeutic or drug delivery system of interest. Using 13C-editing, we are able to directly detect vascular concentrations of 13C-PEG (polyethylene glycol) associated with the pegylated therapeutic, in multiple rats. 
Experimental 

a 13C HMQC scheme was employed to exclusively detect signal from the therapeutic in blood in real time. A specialized coil was designed in which the rat tail vasculature was sampled.
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Results and Discussion


Using the 11.1 T MRI/S, AMRIS Facility (Gainesville, Florida) real time 13C-edited concentrations of 13C-PEG and 13C-pegylated albumin could be measured in the rat vasculature as shown below (left and right figures, respectively).

 Conclusions

 Data thus far demonstrate that therapeutic concentrations can be reliably measured in real time in animals and future experiments will focus on more widely applicable methods of filtering and quantitation.
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