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P-7 Development of molecular targeted-bubbles based on Sonazoid

Kentaro Otani

National Cerebral and Cardiovascular Center Research Institute

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/Kupffer
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 Sonazoid, a
clinically available ultrasound contrast agent in Japan. As Sonazoid is stabilized by a membrane of hydrogenated
egg phosphatidylserine (PS), we planned to utilize the PS as a scaffold for attaching IgGs and proteins onto
Sonazoid. For detecting PS in Sonazoid, annexin V and lactadherin were utilized. By using biotin-avidin complex
formation and annexin X, the attachment of IgG 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 3 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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Figure ~Adhesion of Sanazoid bubbles to integrin nvp3-expressing endothefial calls
under shiear flov with or without the intermediation ofJactadherin. Aj The
aumber of Sonazoid butbles adherent io endathelial celis was markedly
increasedt by the intermediation of lactadiierin. The bosen areas in upper
panels are shown at higher magnification infower nanels. B) Quantitative:

analysis of adherentbukbles per field of view.




Development of molecular targeted-bubbles
based on Sonazoid

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

Kentaro Otani

3) Acoustic property of Sonazoid with or without

lactadherin _conjugation

« Contrast ultrasound imaging with molecular-targeted bubbles
enables the noninvasive visualization of molecular dynamics in situ.

Bubbje concantration (bubbies/ mL)

§e16

+ We reported previously the feasibility of antibody-carrying
micrabubbles preparation based on Sonazoid. which consists of
petfluorobutane gas microbubbles stabilized by a membrane of
hydrogenated egg phosphatidylserine (PS), by using annexin V
and biotin-avidin complex formation.

Ykresound scanmer syslom
SGNOS 55G0{PHIRs Beskbears)
A58 probe {515 M)
fcouskin power: 2052 {M10.5)

Vidooinkondy
omakon-siblracted)

L Frame rale: 3082
H Sonazoids H -
i fich . L, or  Fomaging Biol 2001032506 | . . .
: (Daitchi-Sarkyo Co., L./ i} 2t . Mo lewaging Bial 20i1:13:250-6. | The acoustic property of Sonazoid was not impaired even afte

Otani K Clirasound Inmagig ~ Hedical Applications, 2011, nTecss | .
incubation with lactadherin.

» However, the necessity of Ca?* for achieving the binding 4) Binding _between inteqrin avp3-expressin
between PS and annexin V markedly reduced the number of cells and lactadherin

bubbles due to the significant aggregation. .
Integrin uvp3-expressing cells:

Human Umbilical Vein Endothefial calis (HUVEC)

FVEC

- FACS analysis

Disappearance of bubbles ! ’

Binding between lactadherin and
integrin avfi3-expressing HUVEC
was alse confirmed by the FACS
analysis.

- Additionally. the usage of biotin-avidin comptex formation is
a barrier for the clinical transiation of molecufar targeted-bubbles.
because of the immunogenicity of streptavidin.

; Milk fat globule EGF factor &
: {MFG-E8, lactadherin}

TESEEG o 1TE
]

E2y
Ps

5) Specificity of binding between lactadherian and HUVEC

Integrin b3 ar wbS
Stubbss. ot of. PNAS 990:87-351
Honavamnet of. Natsre 200241 »
«is a protein secreted from macraphages.
. | the engl 1t of apoptotic cefls.
Binding between PS and lactadnerin is Ca?*-independent

& BEol 01618257,

e
Getls wera jysed, and the absosbanse
1595pm} was measured.

« So. we hypothesized that lactadhsrin has the potential to be a
mediator between PS-containing bubbles and integrin «w/p3-
exprassing cells.

The aim of this study was tc examine whether microbubbles
targeted to integrin «¥f3 could be procducad by conjugating
Sonazoid with lactadherin.

Although the adherent HUVEC were hardly
detected in the absence of lactadherin,

a lot of HUVEC adhered to Jactadherin-
coated well,

However, the number of adfierent HUVEC
to lactadherin was significantly reduced by
i ing with anti-integrin au83 or

p interaction H
and integrin avfi3-expressing cells by |

the intermediation of lactadherin. i

o
CcRGD peptide.

6) Attachment of Sonazoid with HUVEC under shear flow
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i Sonmagsniadhes

- Paralizf plate How chamber (Glyzojech)
Bubbies (5107 /mL}
3t 0.7 dynes/em? over
foitowed vy Fnse for 5 minutes

AUYEC on covarsis
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ﬂ The number of attached Sonazoid bubbles to HUVEC was significantly
by conj ing with i

— ot
R

(Sonazoid: 12.1:46,0 vs. Sanazoid-lacatahderin: 58.733.1 bubbles .
Dtant 2t & Mol bungig Rivi 015775:53

By incubating for 15 minutes at raom temperature, the lactadherin is
attached robustly with PS on the surface of Sonazoid bubbles.

2) Size distribution and concentration of Sonazoid

before and after conjugation with Sug lactadherin

4
« Bubbles size of Sonazoid was not altered 2ven after conjugating
with lactadhenn

Attachment of Sonazoid to integrin . «vf33-expressing cells wers
augmented by the ntermediation of lactadherin

Because sntegrin uvp3 s well known ta play a key role in
angiogenesis. the lactadherin-bearing Sonazod has feasibility
as a clinically transiatable targsted ultrasound contrast agent for
angiogenesis.
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gh the bubble conci ion vras reduced after the canjugation with o 6 . vy T g
lactadherin (due to dilution}, the size of lactadherin-bearing Sonazoid was ISC ’Osu re 'nform at' OH o
almast the same with that of naked Sonazoid. —— 1 0_._.. i have no relationships to disclose.
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