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Figure 1  Illustration of the formation of the hydrophobic drug loaded composite hydrogel and its ultrasonic

controlled drug delivery behavior
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Figure 2 Formation of the composite hydrogel and its structural stability investigation. (a)Directly mixing NR

into PVA solution; (b) NR dissolved silicone oil with PVA aqueous solution; (¢) Mixed liquor after 5 weeks;
(d) Composite hydrogel; (e) The composite hydrogel after 5 weeks; (f) Fluorescent microscopy images of

the composite hydrogel; (g) Fluorescent microscopy images of the composite hydrogel after 5 weeks
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Figure 3 Storage modulus (G', solid symbols) and loss modulus (G”, open symbols) of hydrogel CH80-3-0(red) .
CH80-3-5(green) , CH80-3-10(blue) and CH80-3-20(black) (a) vs frequency at room temperature;

(b) vs temperature at fixed frequency of 1Hz, respectively
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Figure 4 Tensile behaviors of the composite hydrogel (a) CH90-3; (b) CH90-12;

(¢) CH80-12 with different silicone oil content
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Figure 5 Ultrasonic controlled hydrophobic drug release from the composite hydrogel. (a) Treated with different
freezing time; (b) Composite hydrogel with different water content; (c) CH90-12-20-involved controlled drug
release at different output power; (d) Fluorescent microscopy images of CH90-3-20 before and after 20 and

30 minutes ultrasonic exposure, respectively. The scale bars in the images represent 100pm
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Figure 6 (a)Investigation on the ultrasonic thermal effect and the mechanical effect on controlled
hydrophobic drug delivery; (b) Results of temperature changes of the hydrogel under ultrasonic exposure;

(¢) Free diffusion drug release; (d) water uptake of CH80-3-20 at different temperatures
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The Researh of Hydrogel Controllably Release Hydrophobic Drugs
under Ultrasound

WANG You-peng ", LI Wei, SHI Xing-li, LV Wei-hua, ZHANG Xin-jie
(School of Petrochemical Engineering » Lanzhou Petrochemical College of Vocational Technology »

Lanzhou 730060, China)

Abstract : Use freezing/thawing treatment prepared a high toughness composite hydrogel from hydrophobic drug-loaded
silicone oil dispersed in poly(vinyl alcohol) solution. The hydrogel owned a relatively stable structure through fluorescent
microscopy, silicone oil was dispersed and permeated in the hydrogel matrix as microdroplets, no aggregation or migration
were observed when the hydrogel sample was placed stationary after 5 weeks. The mechanical properties of hydrogel
enhanced proportionally with increasing the silicone oil content, indicating silicone oil not only act as drug reservoirs
dispersed within the hydrogel matrix, but also improved the mechanical properties for strong adsorption effect of PVA
chains on hydrophobic surfaces. Ultrasound is used to control trigger the hydrophobic drug release from the hydrogel, the
result showed the drug were instantly and rapidly released under ultrasound exposure. Mechanism of ultrasound controlled
drug release is studied in this paper, and the results indicate the mechanical effect is the main reason.

Key words: Ultrasound; Hydrogel; Controlled release; Hydrophobic drug; PVA
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