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The diagnostic utility of ultrasound molecular imaging with targeted bubbles has been
demonstrated in numerous animal models of cardiovascular diseases and tumors. Although, a lot of
targeted bubbles have been developed, however the number of clinically translatable one is few.
Recently, we developed the clinically translatable targeted bubbles based on Sonazoid
(perfluorobutane gas microbubbles stabilized by a membrane of hydrogenated egg
phosphatidylserine (PS)), an ultrasound contrast agent approved in several countries. By conjugating
Sonazoid with an endogenous secreted glycoprotein (lactadherin), Sonazoid acquires a capability to
expose the RGD (arginine—glycine—aspartate) motif on its surface (lactadherin-bearing Sonazoid).
Because the RGD motif binds preferentially to a3 integrin, which is known to play a key role in
angiogenesis, lactadherin-bearing Sonazoid has an ability to bind to a,3 integrin-expressing cells.
However, the targetability of lactadherin-bearing Sonazoid to the o3 integrin-expressing tumor
vessels is still unknown. In the present research, we aimed to develop the simplified preparation of
o3 integrin-targeted bubbles based on Sonazoid and to examine the targetability of
lactadherin-bearing Sonazoid to the o3 integrin-expressing tumor vessels using a human ovarian
adenocarcinoma (SK-OV-3) mouse xenograft model. Our results suggest that the lactadherin-bearing
Sonazoid is prepared easily without the complicated washing and centrifugation process. In addition,
the lactadherin-bearing Sonazoid would be a novel clinically translatable targeted bubble for o3
integrin-expressing vessels.

Recently, the usefulness of cyclic RGD-bearing bubbles for visualizing thrombosis has been
examined. Therefore, we also planned to examine the targetability of lactadherin-bearing Sonazoid to
the Glycoprotein l1b/l1l1a-expressing activated platelet. For this purpose, the ferric chloride-induced
thrombosis mouse model was developed, and the ultrasound imaging system was optimized for
visualizing the mouse carotid artery.

It has been well known that the PS-containing lipid microbubbles are useful targeted-bubble for
activated leukocyte. Because PS is one of the components of Sonazoid, Sonazoid itself has a
potential to be a targeted bubble for activated leukocyte. To test this hypothesis, renal
ischemia/reperfusion mouse model was developed, and the ultrasound imaging system was
optimized for visualizing the mouse kidney.

In this project, we developed the simplified preparation method of lactadherin-bearing Sonazoid,
and confirmed the targetability of lactadherin-bearing Sonazoid to the a3 integrin-expressing
vessels. In addition, several in vitro and in vivo settings for examining the targetability of Sonazoid
or lactadherin-bearing Sonazoid were optimized. The further continuous studies should be required
to examine the potential of Sonazoid or lactadherin-bearing Sonazoid as a clinically translatable
targeted bubble for cardiovascular disease.
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