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Motivation
Ultrasound (US) is widely

Context

used in research and industry (e.g. food processing, Propagation by oscillation/displacement of molecules — acoustic pressure

cosmetics, oil and gas industry, medical applications or polymer processing), Wavelength ()

exploiting an ultrasonic trigger for controlled drug release, viscosity control,

and many applications more. Hereby, especially the low kHz-range has shown

promising regarding a viscosity decrease in thixotropic systems.'?

To investigate the rheological properties of formulations upon an ultrasonic
trigger, a novel setup was developed, allowing /n situ rheological

measurements during ultrasonication.

|IVANEVA
VERVRVEEN

Wave propagation

Amplitude

Ultrasound frequency range > 20 kHz = é\
Medical applications 2 — 15 MHz (e.g. sonography) Y}- #
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Echolocation of animals, e.g. bats or dolphins in the lower kHz range

Human hearing range ~20 Hz — 20 kHz >))@
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* Anton Paar MCR 302e rheometer
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Sonorheological measurements I L
5 min measurement: 1 min — 7 min (US on 28 kHz)— 3 min 3’251 o g% | . e 7
_§20—_ : 'é 60
* drop in % relative to initial complex viscosity prior to ultrasonication S SR S 0
€104 + ¢ r o r S
0. 0 1 R N O
5] w s T O- °0 10 200 300 400 500 600 ’ R
| * 90 [ 1 Sun cream e (6 b P P B P Pa % %,
20 - i Ime (s %, %, %, %, £ %, &% “o%
_ 80 7, i’ 7, ”

~
o

61 / \
Thixotropic behavior in four consecutive
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% ) thickeners or micellar networks
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