
Mixer selection puts a positive spin on DPI formulation 
 

The use of orally inhaled drugs is 

recognised as an efficient method of 

drug delivery by many pharmaceutical 

companies developing branded as well 

as generic (DPI) dry powder inhalants. 

 

However, the complexities of developing a 

DPI formulation are not straightforward. It 

demands an understanding of powder 

flowability, cohesion, adhesion and the 

mechanical bonding of specific powders in 

order to create the appropriate blend. The 

choice of mixing technology is therefore 

crucial in achieving the required blending 

of APIs and carriers to deliver a fully 

homogeneous powder mixture with the 

desired aerosol properties. 

 

For the right absorption of the active 

ingredients within the designated location 

in the lungs, the particle size of the APIs 

needs to be in a range of 1- 4 micron. Apart 

from the individual material characteristics, 

particles of this fineness are very cohesive 

by nature and therefore need to be 

blended with a carrier in order to handle 

and dose them accurately. 

 

The key to success is applying the correct 

balance of mixing energy to the 

formulation to break the cohesive forces of 

the fine APIs to produce an even 

distribution across the formulation. Too 

little mechanical energy and the cohesive 

forces will not be broken; too much energy 

and you run the risk of strengthening the 

adhesion between the API particles and 

potential damage to the carrier particles – 

resulting in poor formulation composition 

and limited separation during inhalation. 

 

The effects can be influenced in various 

ways. Selection of suitable excipients is one 

of them with the carriers tuned to the 

required properties. In most cases this 

being a mixture of coarse and fine, 

micronized lactose. The effects of the fines 

are well documented but are 

predominantly influenced by the reduction 

of press-on-forces and the coverage of 

active sites. The active ingredients are only 

a small fraction of the overall powder 

mixtures. 

 

This is where Hosokawa’s mixing expertise 

and experience in dry powder DPI 

formulation processing can offer real 

advantages right across the production 

chain from research and development to 

production stage. 

 

The Hosokawa portfolio includes both low 

and high shear mixing technologies. 

Typically low shear, convective mixing is 

recommended for the blending of free- 

flowing powders; however for the blending 

of cohesive powders, high shear mixing 

technology is advised. 

 
 

High shear mixing 

Hosokawa’s ongoing development of the 

Cyclomix, specifically for this application, 

has created a mixer capable of blending the 

powder fractions of the formulation and 

fine-tuning the appropriate energy input to 

the mix. Offering distinct production 

advantages plus multiple handling and 

contamination avoidance benefits, the 

Cyclomix can be used for various blending 

stages, including premixing of lactose 

blends and blends of APIs and carriers. 

Beside these blending processes, coating 

processes can be run as well, for instance 

for the coating of lactose with magnesium 

stearate. 

 

 

The performance of the Cyclomix can be 

explained by the flow pattern of the 

powder in the vessel. In this case the 

powder is contained in a conical vessel with 

top driven agitation. The product is rotated 

by an agitator with paddles and a knife 

blade. The rotational movement applies 

centrifugal forces on the powder particles. 

This force moves the particles upwards 

along the wall of the conical vessel. At the 

top of the cone, the specially formed dome 

guides the particles downwards again 

through the centre of the vessel. This flow 

pattern is combined with a rotational 

pattern. 

»
 



The shear energy is applied between the paddles and the wall of the vessel resulting in a very large surface area 

where the shear forces are applied in relation to the product volume; making the Cyclomix very efficient compared 

with other high shear blenders. The top driven rotor allows for seals to be outside of the product area preventing 

contamination. Full product discharge through the bottom discharge valve combined with unit design facilitates 

easy CIP or SIP cleaning. 

Working closely with leading partners in the DPI business, 

Hosokawa can offer the benefits of the Cyclomix technology in 

various sizes and, if necessary, customized, execution integrating 

the system into the production flow and operation. 

 

Expertise 

Hosokawa Micron B.V. is a ‘go-to’ source of expertise in the mixing 

of carrier based DPI formulations, working at every level of 

development with customers to achieve the best, commercial 

outcome. 
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