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———Bachelors’ or Masters’ Thesis——— 
Development of biodegradable protein 

formulations in solid state 
Biopharmaceuticals steadily increase in market share on the pharmaceutical 

market. New and innovative formulations for biopharmaceuticals such as 

protein-based drugs are of high interest for the future. Currently 

biopharmaceutical drugs are either formulated liquid based or freeze-dried. 

Our research group focuses on alternatives to freeze drying such es e.g. spray 

drying (SD, Figure 1 right). The drying of a droplet to a solid particle 

encompasses three main steps; i) atomization of the feed formulation into 

micron sized droplets, ii) drying in several drying stages to a solid particle and 

iii) collection of the produced protein powder. The process parameters (e.g. inlet 

temperature, volumetric drying air rate, spray rate) and process configuration 

(e.g. type of nozzle, residence time) strongly interplay with the formulation 

properties such as viscosity, surface tension or protein concentration (Figure 1). 

In depth knowledge and sound understanding of the process and formulation 

correlations with regard to the product should be developed throughout this 

study. 

This work includes literature research on excipient candidates and design of 

experiments (DoE), followed by setting up a DoE and the classification of 

excipient properties and performing of drying experiments. We offer you high 

scientific and industrial relevant work in the emerging field of drying 

biopharmaceuticals. You will be supported from the IPPE project team and 

obtain desk and office space. In case of a Masters’ thesis monetary compensation 

is possible. 

 

Sparked interest? 

Protein activity? 

Protein secondary structure? 

Denaturation? 

Optimal process settings? 
Interaction of process with 

powder properties? 

Contact: Daniela Fiedler, 

daniela.fiedler@tugraz.at, +43 316 873 30418 

Start: as soon as possible 

Figure 1: Left: protein dispersed in excipient matrix (e.g. polymer); right: schematic representation of a spray 
dryer. Interplay between formulation properties and process settings on protein and powder characteristics 
should be evaluated. 
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