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Evaluation on specific adsorption of targeted microbubbles using a piezoelectric
resonator
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In this study for ultrasonic drug delivery system, an ex vivo system for
measuring sensitivity of targeted microbubbles to target molecular was established. In the system, a
quartz crystal microbalance was employed as a sensing device for detecting both target molecular and
bubbles. The physical theoretical model for analyzing the number density of specifically absorbing
bubbles was proposed. The model-based analysis enabled to evaluate the concentration of streptavidin as
target molecular and the number density of biotinylated microbubbles specifically absorbing the
streptavidin. The proposed system shows promise for the application as evaluation system of the
sensitivity of targeted microbubbles.
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Fig.1 System for detecting
adsorption of bubbles using QCM.
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Fig. 2 Resonant frequency shift of QCM as
function of concentration of streptavidin.
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Fig.3 Frequency characteristic of

reflection coefficient S11 of QCM under
load of biotin—-SAM, streptavidin, control
bubbles and biotinylated bubbles.
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Fig.4 Resonant frequency shift of QCM as
function of concentration of biotinylated
bubbles.
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Fig.6 Physical model of the stress
induced by an adsorbed bubble on QCM
surface.
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Fig. 7 Simulated and measured value of R,
in eq. (1).

5. E7pFEIGm LA
(WFZEEE . DHIEo 8 R O IEE 12
(=S

UdEssamsa) (B2 1)
1. R. Shimoya, K. Yoshida, Y. Yokoi, and
Y. Watanabe, Modeling the response of a
quartz crystal microbalance under the
specific adsorption of microbubbles,
Japanese Journal of Applied Physics, 2015,
in press, o fH

2. T. Muramoto, R. Shimoya, K. Yoshida,

and Y. Watanabe, Evaluation of the
specific adsorption of biotinylated
microbubbles wusing a quartz crystal

microbalance, Ultrasound in Medicine and
Biology, Vol. 40, pp. 1027-1033, 2014, &
wE H ,
doi:10.1016/j. ultrasmedbio. 2013. 11. 011

(%K) Gte )

1. HHEER. EEE V&AW TENE
ERGE AN OMEREREAL > A T A DORE, HA
A7) RT3 TR,
2014 4F 12 A 7 B, BHABEKRT CGER#ETIE
X)

2. Kenji Yoshida . Study on optimal
parameter for evaluating performance of
targeted microbubbles using quartz

crystal microbalance. The 35" Symposium
on Ultrasonic Electronics, 3-5 December
2014, Meiji University(Chiyoda—ku, Tokyo)

3. HHEF. AT OB D KEIRE T
DEBEOET ML, ISHAYEYS 575
[EIFKZ 22 a2 2014 4E 9 H 17-20 H., 4t
WEE R (biE AL )

4. HHEF., KBIES 7O IR 2R
AL~ A 7 a7 0RO F
EORRG, HARFESES 2013 KB TE R T
£ 2013459 H 2527 H., BRI R R
(5 S WA )

5. Kenji Yoshida, Resonant frequency shift
of quartz crystal microbalance caused by
the specific adsorption of targeted
microbubbles |, 2013 IEEE Ultrasonics
Symposium, 21-25 July 2013, Prague(Czech
Republic)

6. FMEG. KRB -0~ A 7 g /NT AR
AR PR R S 2 T I~ i — 55 30 732 3 AT
FREE O, BERAES, 201346 A 24
H . FARURZAFERITFTEAT (A H R IX)

(X&) GO )



(PESERA PEHE]
Ok Gt o )

Ok Gt o)

6. AR

(D) W A

HH EF (Yoshida Kenji)

TR Tur T4 TEILYE 22— 8
#

WF9EHE 25+ 10572985



