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INTRODUCTION

Particle engineering techniques have been developed for the production of drug particles with modified

physico-chemical and biopharmaceutical properties. The particles can be obtained either by the size reduction of

larger crystals (top-down approach, disintegration) or by building up particles (bottom-up approach, integration)

[1]. The energy input may be important for the particle size reduction of active substances, which is possible by

cavitation, i.e. the formation and then the immediate implosion of cavities in a liquid. Acoustic cavitation is a novel

possibility for the decrease of particle size [1, 2]: it has the ability to erode and break down particles.

Ibuprofen (IBU), a nonsteroidal anti-inflammatory drug, was chosen as a model crystalline drug because of its large

particle size (D 0.5=153.73 µm) and low melting point (approximately 75 ˚C).

The present work reports on the application of acoustic cavitation as a novel organic solvent-free disintegration

technique. The aims were to reduce the particle size of IBU to the micrometer range by using power ultrasound

(Hielscher UP 200S Ultrasonic processor, Germany), to optimize the process parameters (temperature, amplitude

and sonication duration) and excipients and to study the effects of power ultrasound on the physico-chemical

properties of IBU.

RESULTS & DISCUSSION

The process parameters of sonication were first investigated, with variation of the amplitude, temperature and

length of sonication. The most efficient combination without excipients was sonication with 70% amplitude for 20

minutes under ice cooling, which resulted mainly in an average IBU particle size of more than 25 μm because of the

grinding resistance.

For further particle size reduction, different additives (PVP-K25, Poloxamer 188, Tween 80 or Solutol HS 15) were

used in the sonication of IBU with optimized process parameters.

The samples were dried with a static bed dryer (Memmert, Germany) and characterized by SEM, DSC and XRPD.

The smallest IBU particle size resulted with Poloxamer 188, as polymer: the average size was approximately 11

μm. Thus, a particle size in the micrometer range was attained, and the crystalline form of the micronized IBU was

not changed by the sonicating and drying procedure.
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