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“Making Better Medicines”
via

Ultrasonic Particle Engineering

Part 2 – Advanced Particle Engineering
April 2009



“Micronisation is often not feasible for inhaled me dicines”
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Product property = ¦¦¦¦ (Dispersity, Chemical Composition)
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Design of particles for end use properties!
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1 µm x 1 µm
1 µm x 1 µm



Surface Energy Distribution
Novel IGC Technique

Surface Coverage
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Micronised vs. SAX Budesonide
PSD for Suspension stability test
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5 sec 15 sec 30 sec 60 sec 120 sec 300 sec

Stability of Micronised vs. SAX produced Budesonide
particles in a HFA pMDI

Micronised
Irreversible agglomeration?

SAX
Stable and easily re-dispersed



5 sec 10 min 30 min 60 min 120 min 5 hr 10 hr

Enhanced Dispersion of particles in a HFA pMDI
Budesonide Case Study

SAX
Stable and easily re-dispersed

Micronised
Irreversible agglomeration?
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Fine Parti cle  Di stributi on of  Prosonix  samples
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Raman laser analysis of 
Seretide metered-dose inhaler 
formulation on stage 4 ACI 

Key:
Fluticasone (green), 
Salmeterol (red) 
Co-association (yellow)

• 4 Separate clinical studies showed equivalence viz primary efficacy
• Consistent trend in favour of combination therapy
• Increased efficacy over concurrent use of same doses of same 2 drugs
• Co-deposition offers increased opportunity for synergistic interaction
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• Carrier based DPI formulations (FP:SX 1:5)

• In vitro apparatus: NGI @ 60 L/min; Monohaler DPI device 

• Seamless transition and increased stability

Time 0 40C/75RH (4 Weeks)
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• The dose balance of micronised formulations of FP and SX not consistent 
between stages micronised batches.

• Variability in the delivery of FP with respect to SX on the lower stages
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• Accelerated stability conditions affect the dose balance of micronised formulations

• SAX particles maintain high content uniformity of the actives


