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Production of protein nanoparticles using aggregation process controlled by high pressure

Introduction: Aggregates can be used in pharmaceutical products as carriers for the active ingredient. They promote dissolution of active molecules that are hardly water soluble, this way allow reaching the required therapeutic concentration. This makes the production of aggregates an important area of the pharmaceutical research.
My research was focused on the aggregation properties of bovine serum albumin (BSA). It is known from the literature, that high pressure can inhibit the aggregation of the proteins at high temperature. My aim was to control the size of the aggregates by combining the two parameters (p and T).
Methods: I used Fourier transform infrared spectroscopy to follow the conformational changes of the protein. The conformation of the protein was detected from the analysis of amide I band. To measure the size of the aggregates, I used dynamic light scattering.
Results: First of all, I determined the pressure-temperature phase diagram of the protein. I performed experiments at constant temperature by varying the pressure and vice versa. The phase diagram was drawn using these transition points.
The phase diagram was used to determine the pressure-temperature range suitable for the production of the aggregates. I was focusing on pressure conditions which could not cause unfolding alone, and it also could not completely prevent the aggregation.
In the second part of my work I created aggregates by heating the sample up to 80°C and cooling it under constant pressure (100-250 MPa). I found that under these pressure conditions aggregates could be formed. The size of the aggregates was pressure-dependent.
Conclusion: Aggregates in the size range of 10 nm were produced from BSA under pressure. Application of high pressure is suitable to tune the size of the aggregates. Further studies are necessary to optimize the process.



