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Development of integrin av@3-targeted microbubbles based
on clinically available ultrasound contrast agent

Kentaro Otani

Department of Regenerative Medicine and Tissue Engineering,
National Cerebral and Cardiovascular Center Research Institute, Suita, Japan

Background and Aim

Phagocytosis of apoptotic cells is carried out through bridging of phosphatidylserine (PS)-expressing
apoptotic cells and integrin avp3-expressing phagocytes with lactadherin. The aim of this study was to
examine whether microbubbles targeted to integrin avp3 could be produced by conjugating a PS-

containing clinically available ultrasound contrast agent with lactadherin (Figure 1).

Methods

PS-containing perfluorobutane-filled microbubbles (Sonazoid) were incubated with R-phycoerythrin
(PE) labeled-lactadherin, and the presence of PE-positive bubbles was examined by FACS analysis.
Secondly, the attachment of lactadherin to integrin avfi3-expressing cell (human umbilical wvein
endothelial cell; HUVEC) was also examined by FACS analysis. Finally, the adhesion of Sonazoid

bubbles to HUVEC was examined usin,

s o
L RAAE S, B

a parallel plate flow chamber, The number of adherent bubbles

3 LA et ARERw A dRhas it rna LRI Lwh

with or without the intermediation of lactadherin was compared.

Results

By increasing the dose of lactadherin, the number of PE-positive Sonazoid bubbles became larger. It
was noteworthy that the mean diameter of Sonazoid bubbles did not change even after conjugating with
lactadherin (2.90+0.04 vs. 2.81+0.02 pm). Furthermore, the acoustic property of Sonazoid bubbles was
not influenced by the conjugation with lactadherin (Figure 2). The binding between lactadherin and
HUVEC was also confirmed by the FACS analysis. The parallel plate flow chamber study revealed that
the number of Sonazoid bubbles adherent to HUVEC was increased about five times by the

intermediation of lactadherin (12.146.0 to 58.7+33.1 bubbles) (Figure 3).

Conclusion
Our study demonstrated that the development of integrin av[i3-targeted Sonazoid bubbles could be

feasible by the intermediation of lactadherin. Because integrin avp3 is well-known to play a key role in
angiogenesis, the lactadherin-bearing Sonazoid bubbles has feasibility as a clinically translatable

targeted ultrasound contrast agent for angiogenesis.
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Figure 1: Expected interaction between PS-containing
bubbles and integrin avB3-expressing cells
by the intermediation of lactadhenn.
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Figure 2: Comparison of acoustic property of Sonazoid with or without
lactadherin conjugation.

Sonazoid Sonazoid-lactadhenn

Figure 3: Adhesion of Sonazoid bubbles o HUVEC under shear flow
with or without the intermediation of lactadherin. The boxed
areas in upper panels are shown at higher magnification In
lower paneis.




Development of integrin avp3-targeted microbubbles based on clinically available ultrasound contrast agent

Kentaro Otani

Department of Regenerative Medicine and Tissue Engineering
National Cerebral and Cardiovascular Center Research Institute, Suifa, Japan

« Contrast ultrasound lm&gng with mulmlur—targal.ed bubbles
enables the noninvasive visualization of molecular dynamics
in situ,
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+ We hypothesized ihat lactadherin has the potential to be a
mediator between FS-coraining bubbles and inlegrin avp3-
expressing cells.

+ The aim of this study was to examine whether microbubbiles
targeted 1o imegrin avi3 could be produced by conjugating
Sonaroid with lactadherin,
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= Attachment of Sonazokd to integrin avii3-expressing celis
ware augmentod by the intermediation of lacladherin,

+ Because inegrin avp3 is well known lo play a key role in
angeogenesis, the lactadherin-bearing Sonazoid has
feasibility as a clinically translatable targeted ulirasound
contrast agend for angiogenesis,
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P-7 Development of molecular targeted-bubbles based on Sonazoid

Kentaro Otani

Wational Cerelral and Cardicvascular Center Research Institute
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Ultrasound molecular imaging with molecular-targeted bubbles enables the noninvasive visualization of molecular
dynamics in situ. Although some ultrasound contrast agents have been clinically applied for the vascular/Kuptfer
imaging, however the clinically translatable molecular-targeted bubble has not been developed until now. The
aim of this study was to examine the feasibility of molecular-targeted bubbles preparation based on Senazoid, a
clinically available ultrasound contrast agent in Japan. As Sonazoid is stabilized by a membrane of hydrogenated
ege phosphatidylserine (P5), we planned to utilize the PS as a scaffold for attaching lgGs and proteins onto
Sonazoid. For detecting 'S in Sonazoid, annexin V and lactadherin were utilized. By using biotin-avidin complex
formation and annexin X, the attachment of [gG onto the surface of Sonazoid was feasible. However, majority of
bubbles were disappeared during the bubbles preparation due to the addition of Ca™ for maintaining the binding
between PS and annexin V. On the other hand, lactadherin was superior to annexin V, because Ca®" is unnecessary
for the binding between PS and lactadherin. Furthermore, the lactadherin-bearing Sonazoid bubbles have an ability
to bind with integrin av B 3-expressing endothelial cells (Figure). Because integrin av fi3 is well-known to play a
key role in angiogenesis, the lactadherin-bearing Sonazoid might have feasibility as a clinically translatable targeted

ultrasound contrast agent for angiogenesis.
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Development of molecular targeted-bubbles
based on Sonazoid

Department of Regeneralive Medicine and Tissue Engineering,
National Cerebral and Cardiovascular Center Research Instifute,

Suita, Japan

Kentaro Otani
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