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Many biopharmaceuticals (peptides, proteins, nucleic acids) act on intracellular targets and should reach the site of action in specific organelle in order to exert pharmacological effect. Due to the limited permeability and stability of biopharmaceuticals, efficient delivery requires encapsulation of these agents into specialized drug delivery systems (DDSs) targeted to the site of action. DDS targeting on the organ/tissue level has been a topic of intensive research by many investigators. We are extending this approach and investigating DDSs intended for intracellularly-targeted delivery of biopharmaceuticals. Feasibility and potential efficiency of this approach is not yet clear and requires development of novel DDSs decorated with specific targeting residues, and analytical tools for their detailed in vitro and in vivo characterization.


To this end, we have developed PLGA-based DDSs decorated with peptidic targeting moieties using a novel 3-stage conjugation approach. We applied/developed a panel of analytical tools to assess the amount and stability of the surface-conjugated targeting residues, drug encapsulation efficiency and kinetics of drug release. These tools include HPLC-based analysis of samples obtained during the conjugation process, and assessment of the DDSs at the individual stages of conjugation by spectroscopy and imaging-based tools.

The applied analytical tools allow quantitative analysis of the developed DDSs and their optimization (to enhance the drug encapsulation capacity and efficiency of decoration with the targeting moieties). The optimized DDSs and the developed analytical tools will be used to assess the feasibility of intracellularly-targeted delivery and to identify the primary parameters that limit the targeting efficiency. These outcomes will lead to identification of the DDSs that can efficiently deliver their cargo to the target organelles in the controlled fashion and will pave the way to the clinical application of the intracellularly-targeted DDSs.
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