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Improved drug delivery 
Spray drying: Perfect dosing thanks to drug capsules
Instant coffee and powdered milk are produced by spray drying. Fraunhofer 
researchers have adapted this technique to the tricky question of incorporating 
insoluble substances in core-shell particles. The new method helps reduce the 
concentration of active ingredients in therapeutic medications.

Encapsulation is used in cosmetics and pharmaceuticals to protect active ingredients 
against external influences such as aggressive gastric acid. Another use of encapsula-
tion is to control the release of active ingredients inside the body: depending on the 
permeability of the shell material, the medication is delivered gradually rather than all 
at once. Because such systems release multiple, smaller doses over an extended period 
of time, the drug therapy is better tolerated and easier to administer. In some cases, it 
means taking just one pill a day instead of three.

Insoluble substances are a problem

The first step of the encapsulation process involves dissolving the active ingredient in a 
liquid medium and mixing it with the shell material. Then the solution is piped to an 
orifice in the center of a nozzle surrounded by an annular channel through which 
compressed air is injected at high speed. The pressure disperses the solution into an 
aerosol of fine droplets, which is then sprayed into a drying cylinder. Here, the liquid 
evaporates, leaving behind a fine powder of core-shell particles.

The problem is that it is difficult to mix insoluble substances with other materials. This 
limits the choice of shell materials that can be used to produce the particles.

Three-way nozzle permits endless combinations of materials

“For this reason, we use a three-way nozzle to implement spraying. Its advantage is 
that it permits two substances to be fed separately to the nozzle. The shear forces mix 
the substances together at the orifice of the nozzle, creating an aerosol containing 
both materials,” explains Michael Walz, who developed and optimized the new 
technique with his colleague Dr. Achim Weber at the Fraunhofer Institute for Interfacial 
Engineering and Biotechnology IGB in Stuttgart.

This system permits endless combinations of materials, enabling the controlled release 
of active ingredients to be adapted to different applications. “We can modify the 
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particle size and encapsulation efficiency by selecting the appropriate substances and 
by varying the concentration of the solution, the liquid volume flow, the drying tem-
perature, and the pressure applied to the nozzle. This gives us the capability to respond 
to almost any customer requirement and develop solutions tailored to their needs,” 
says Weber.

The new process for the encapsulation of active ingredients could be of interest to 
fertilizer manufacturers and food processing companies as well as the cosmetics and 
pharmaceutical industries.
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The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 69 institutes 
and research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of 24,500, who work with an annual research 
budget totaling 2.1 billion euros. Of this sum, 1.9 billion euros is generated through contract research. More than 70 percent of the Fraunhofer-
Gesellschaft’s contract research revenue is derived from contracts with industry and from publicly financed research projects.  International collabo-
rations with excellent research partners and innovative companies around the world ensure direct access to regions of the greatest importance to 
present and future scientific progress and economic development. 
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