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Applications

Targeted drug delivery in oncology

Tumor diagnostics

Key Benefits & Differentiators

Reduced toxicity: Drug-containing nanoparticles are localized via glycoengineered stem cells to

the targeted tumor

Lower dosages and longer residence time: Drug-containing nanoparticles attach to stem cell

anchors

Technology Overview

Effective treatment of most cancers is plagued by the delivery of toxic amounts of therapeutic

agents to healthy, non-cancerous tissues. Furthermore, retention of therapeutic agents is

limited, requiring repeated and frequent administration. Targeted delivery of diagnostic agents

and drugs to tumors can improve detection and treatment outcomes. Nevertheless, currently

available options suffer from a lack of selectivity for tumor cells. Ligand-based targeting

attempts to exploit the fact that tumor cells overexpress specific membrane proteins that can

be targeted with appropriate antibodies or ligands. However, it has become increasingly clear

that many, if not most, of these proteins are expressed in normal cells as well.

Researchers at the University of Minnesota have developed a two-step targeting approach that

leverages the introduction of synthetic targets in the tumor tissue, followed by the delivery of

agents that have a high affinity for these targets. By glycoengineering mesenchymal stem cells

(MSC), the tumoritropic nature of MSCs can be leveraged to localize unnatural azide groups by a

targeted tumor. The subsequent reaction of these azide groups with alkynes such as dibenzyl

cyclooctyne (DBCO) allows for bioorthogonal copper-free “click” chemistry. Administration of

glycoengineered MSCs along with paclitaxel-loaded DBCO-functionalized nanoparticles resulted

in significant (p < 0.05) inhibition of tumor growth and improved survival (p < 0.0001) in an

orthotopic metastatic ovarian tumor model.

Phase of Development

TRL: 3-4

Proof-of-concept in subcutaneous and orthotopic mouse tumor models
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