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Proteins have been used as therapeutic drugs for the treatment of a variety of disorders including hemophilia, diabetes, and cancer.  Often these therapeutic drugs have short half-lives in the body due to both kidney clearance and high immunogenicity.  Pegylated forms of these therapeutic proteins have been shown to enhance the biological activity of protein pharmaceuticals compared with the native protein.  Pegylation is the chemical process of covalently attaching polyethylene glycol (PEG) chains to polypeptides and other candidate molecules including cofactors, lipids, DNA-carrying liposomes, and nanoparticles.  Pegylated forms of proteins have enhanced pharmacokinetic and pharmacodynamic capabilities when compared to the native proteins.  Advantages of pegylating therapeutic proteins include an increased half-life, an increased shelf life, decreased degradation, decreased immunogenicity, and decreased proteolysis.  One of the challenges in developing pegylated proteins for commercial use is the difficulty and high cost involved in the separation and purification of these therapeutic products.


The separation of pegylated proteins has traditionally been achieved by size exclusion chromatography (SEC).  However, SEC is slow and expensive, and it is particularly difficult to apply to the very large scales required for the production of many high value therapeutic proteins.  The objective of this project was to examine the possibility of using ultrafiltration membrane technology as an alternative for the purification of pegylated proteins.  Data was obtained using Composite Regenerated Cellulose (CRC) membranes with molecular weight cut-offs of 10kD, 30kD, and 100kD.  A stirred ultrafiltration cell was used to examine the performances of these membranes under various conditions to identify those factors that govern the separation and purification of pegylated proteins.  The experimental set-up is shown in Figure 1.  After separation, samples were analyzed by high performance liquid chromatography (HPLC).  It was determined that protein separation and purification is optimal at low salt conditions, low ionic strength, high stirring speeds, and at a pH near the proteins isoelectric point.
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These studies should provide useful insights into the physical properties of pegylated proteins that govern their behavior in membrane systems.  This fundamental understanding of the physical properties of pegylated proteins, and more specifically the partitioning and mass transfer properties, should enable future researchers to more effectively develop pegylated proteins for production on a large scale within the pharmaceutical industry. 
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Figure 1: Experimental set-up.  The stirred ultrafiltration cell was filled with pegylated protein solution.
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