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Application of Temperature Sensitive Liposomes as a Diagnostic Tool in the Non-Invasive Tracking of Pancreatic Cancer Tumors 
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Introduction 

Gadolinium (Gd) chelates have played a significant role in tumor detection using magnetic resonance imaging (MRI); however, the major drawback is that they exhibit a narrow window for imaging due to short half-life and rapid extravasation into peripheral tissues 
 ADDIN EN.CITE 
[1, 2]
. A promising approach is to package Gd chelates into PEGylated thermosensitive liposomes which alters the biodistribution, pharmacokinetics and significantly improves imaging via MRI [3]. Herein, we report on the contrast enhancement efficiency of Gd entrapped in PEGylated thermosensitive liposomes (Gd-TSLnps) in ex vivo pancreatic cancer tumor.
Experimental 
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Gd-TSLnps was prepared by weighing DPPC, MPPC, Gd-DSPE and DSPE-PEG2000 per the molar ratio (70:5:20:4). Briefly, weighed amounts of lipids were dissolved in chloroform and dried over a stream of nitrogen gas followed by drying under vacuum to form a thin film. Thin film was hydrated with 2 ml PBS of 150 mM Magnevist® and extruded through 200 nm and 100 nm polycarbonate membranes sequentially. The Gd entrapped liposome suspension was centrifuged at 6000 rpm for 5 mins using a vivaspin® (MWCO 30kDa) to remove free Gd. Nu/Nu mice bearing-miapaca-2 tumors in right hind limbs were injected intraperitoneally with free Gd (4.0mg/kg) and Gd-TSLnps (4.0 mg/kg Gd content) injections. The mice were sacrificed after 30, 60 and 90 min time points and their tumors extracted, rinsed with 1X PBS and finally stored in 4% paraformaldehyde prior to T1 weighted spin echo imaging using the 21.1 T MRI magnet at the NHMFL.
Results and Discussion
Ex vivo MRI imaging on sections of the PC tumor excised from mice showed a bright contrast (circled yellow) after 30 min when injected with Gd-TSLnps. Images acquired after 60 and 90 min showed no visible contrast. Mice injected with equivalent dose of Gd (Magnivist®) showed no visible contrast at any time point. Mapping of the different regions of the tumors gave approximately the same T1 relaxation times (ms) except for the 30 min sample which exhibited a shorter T1 relaxation (T1=1677.3ms) which indicate the presence of the Gd-TSLnps (Fig 1. yellow circle). Although no visible contrast was observed the other predefined time points for both Gd and Gd-TSLnps, it does not rule out the absence of Gd. There is the possibility that the concentration of Gd was below detection. Arguably, packaging of Gd chelates into the lipid bilayer and core of liposomes will significantly improve the window of opportunity for imaging of obscure and early tumors conspicuously.
Conclusions

Our findings suggest the plausible application of heat sensitive liposomes loaded with Gd chelates as a diagnostic tool for non-invasive tracking of early and obscure tumors in MR imaging. Work is underway to further enhance the MRI detectability of the nanoparticle.
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Fig.1 Magnitude T1 weighted images and T1 relaxation maps (ms) of tumor tissue 30, 60 and 90 min after i.p. injection of Gd and Gd-TSLnps contrast agent.








