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Introduction 

A well-known strategy to optimise interactive blends is the addition of fines, which leads to an increased 
aerodynamic performance, measured as the fine particle fraction (FPF). This study shows the superiority of milled 
lactose fines in comparison to sieved fines and the influence of surface energy. 

Methods 

Preparation of interactive blends: Initially, intrinsic fines of InhaLac® 230 were removed by sieving (IH230). The 
mixing process comprises the addition of 7.5% (w/w) lactose fines (different batches of InhaLac 400/IH400 or 
intrinsic fines of InhaLac 230/IH230F) to IH230 followed by the addition of micronised drug particles (Ipratropium 
bromide) using the Picomix® high-shear blender (Hosokawa Alpine). 

Surface energy measurements: The surface energy (SE) was determined with the Surface Energy Analyser 
(Surface Measurement Systems). 

Aerodynamic assessment: Impaction analysis was performed with the Next Generation Impactor (Copley Scientific) 
utilising the Novolizer® (MEDA Pharma) at controlled environmental conditions.  

Results and Conclusion 

IH400 showed highest SEs of the analysed materials. IH400, which exceeded its shelf life showed reduced SE and 
decreased FPF (41.46%) of the resulting blend compared to new batches (45.69%). IH230F led to lower FPFs 
(30.57%) than IH400, but to an increase compared to the fine-free blend (25.15%). It could be assumed, that higher 
SE of fines leads to stronger adhesion forces, which increases the saturation of active sites, as well as the 
agglomerate strength. 

The SE is one parameter which highlights the differences in adhesion and cohesion properties and is a useful tool 
for the investigation of the operating principles of lactose fines. 


