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Purpose  
19-Fluorine (19F) containing liposomes have recently been shown to accumulate in ischemia [1], tumor and abscess [2] models. These models suffer 
from confounding factors such as uncontrolled hemostasis, vascular damage and excessive necrosis. Non-ischemic sterile inflammation mouse models 
serve as well defined models of inflammatory processes [3], but have not yet been investigated using 1H/19F-MRI. 
This study evaluates the capability of 19F-containing liposomes for imaging and quantifying inflammatory processes. Furthermore the uptake into 
activated atherosclerotic plaque macrophages of apoE-/- mice is investigated 
 
Methods  
The right ears of C57BL/6 mice (n=5, age= 21±1 wks, weight= 27±3 g) were subcutaneously injected with 5-100 ng/ 50µl TNF-α and were subsequently 
investigated. After 1.1±1.6 hours, 200µl of VS1000H (19F-containing liposomes) were injected intravenously (n=2 with fluorescent DiI labeled liposomes). 
The left ears served as non-inflamed controls (n=2 with NaCl-sham injection). All measurements were performed on a 7 Tesla Bruker BioSpec (Bruker 
Biospin GmbH, Rheinstetten, Germany). The in vivo 1H MR protocol contained axial and sagittal multislice RARE images for anatomical reference. Axial 
multislice 19F RARE images (voxel size: 0.625mm, slice: 2mm) were subsequently obtained. Thereafter, organs were removed for quantification 
purposes. Frozen sections of the investigated organs were obtained and examined unprocessed in order to anatomically localize DiI-fluorescence.  
Preliminary studies were performed ex vivo (TA19-F: ~5 hours) on aortic specimens of apoE-/- mice (n=2) injected with 200ng/0.5ml TNF-α i.p. All data are 
presented as mean±SD. ANOVA with Bonferroni post-hoc testing was used to determine differences between groups. 
 
Results  
In vivo and ex vivo 1H/19F-MRI revealed VS1000H deposition in TNF-α injected ears (Fig. 1. A, B). In contrast, no signal was obtained in vivo from non-
injected and sham-injected ears. Quantification of the 19F content (percent injected dose, %ID) in the inflamed ears showed a significant difference to 
non-injected ears (0.38±0.16 %ID vs. 0.06±0.08 %ID, p<0.05; Fig. 1. D). The two sham-injected ears, however, showed no significant difference to non-
injected ears (0.17±0.21 %ID, p=NS; Fig. 1. D). The organ distribution after 50 hours was as following: liver 45.2±21 %ID; spleen 2.8±1.9 %ID; kidney 
1.4±0.3 %ID; lung 0.1±0.1 %ID;  plasma 0.6±1.1 %ID (Fig. 1. C).  
DiI fluorescence in vivo and on frozen sections was undetectable in non-injected ears, but was detectable in liver tissue and TNF-α treated ears (Fig. 2 
A-D). Furthermore, we observed 19F signal in the region of the aortic arch of apoE-/- mice as well as localization of focal fluorescent DiI signal in plaque 
regions predominately occupied by macrophages (Fig. 3 A-E). 
 
Conclusion 
We observed a significant uptake of VS1000H into models of inflammation. By excluding excessive tissue damage and bleeding as confounding factor 
this data suggests molecular MRI using liposomes containing 19F is a valuable tool for the detection of inflammatory processes. The results in apoE-/- 
mice indicate an uptake of DiI-VS1000H by atherosclerotic plaque macrophages. 
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Fig. 1: (A, B) In vivo/`ex vivo 1H/19F- MRI 
overlay. (C) Biodistribution of VS1000H 
liposomes (%ID). (D) Quantification of 19F 
in TNF-α+, NaCl and non-injected ears (D). 

Fig. 2: In vivo fluorescent microscopy of DiI-
VS1000H injected mice. Fluorescence from 
regions corresponding to 19F-MRI could be 
observed in TNF-α+ ears (A) while no signal 
was observed in TNF-α– ears (B). Insert: bright 
field microscopy. The same results were 
obtained with frozen sections (C, D). Focal 
fluorescent signal indicates cellular uptake of 
DiI-VS1000H in TNF-α+ ears (C) and liver (D: 
insert), but not in TNF-α– ears (D) 

Fig. 3: (A) Ex vivo 1H/19F-overlay images demonstrate 
19F signal from aortic arch regions (arrow). Whole organ 
microscopy (B, C) shows fluorescence at the outlet of 
the brachiocephalic artery, a common site of plaques in 
apoE-/- mice (D, arrows). On frozen sections, DiI (D, red) 
distributed similar to MAC-3 staining (E, red, separate, 
age-matched apoE-/- mouse). 
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