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Figure 4. Analysis of nanodroplet stability. ( a) Ultrasound signal intensity on the B-mode as a function of time for a 13 h
period ( n = 5). (b) Ultrasound signal intensity on the NLC mode as a function of time for 13 h ( n = 5).

3.4. Nanodroplet Echogenicity as a Function of Temperature

As shown in Figure 5a, nanodroplet echogenicity displayed a thermally dependent
behavior over a range of temperatures. When the solution temperature was increased
from 25 � C to 34 � C, the average rate of change in nanodroplet echogenicity was positive
(Figure 5b), and the particle signal intensity was increasing. When the solution temperature
was further increased from 34 � C to 43 � C, the derivative was near zero, and the nanodroplet
echogenicity remained relatively constant. Upon further heating from 43 � C to 44 � C, the
nanoparticle signal intensity increased rapidly, as evidenced by the spike in the graph of
the mean rate of change in nanodroplet echogenicity. After the solution reached the peak
temperature of 44 � C and began to cool down, the derivative of nanodroplet echogenicity
with respect to temperature continued to be positive over the 44 � C to 43 � C range. Then,
the derivative changed from being positive in the interval from 43 � C to 40 � C to being
negative in the interval from 40 � C to 37 � C. As a result, the maximum nanoparticle
echogenicity during the thermal cycle was recorded not at the peak temperature of 44 � C,
but at 40 � C, during the cooling portion of the cycle. The mean rate of change of nanodroplet
signal intensity remained negative in the temperature interval from 37 � C to 25 � C, and
the nanodroplet echogenicity decreased to the baseline value when the solution was
cooled back to 25 � C. Figure S1 highlights that nanodroplets had higher signal intensity
at 37 � C during the cooling period compared to when they �rst reached that temperature
in the heating part of the thermal sweep. Therefore, a higher echogenicity of BSA-TDFH
nanodroplets was induced with TM compared to direct heating to 37 � C.


