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Yeo Lab
• Intracellular delivery 

• Gene therapeutics
• Antimicrobial agents against intracellular pathogens

• New methods of delivering anticancer drugs
• Nanocrystals; nanoparticles; nanocapsules

• Immunomodulatory formulations
• Anti-inflammatory applications
• Immunostimulating nanoparticles

• Long-acting local drug delivery systems
• Anti-inflammatory implants
• Ocular drug delivery systems
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Intratumoral Delivery of Immunotherapy
“Act Locally, Think Globally” – Act locally, function systemically



Coley, W. B., The Treatment of Inoperable 
Sarcoma by Bacterial Toxins (the Mixed 
Toxins of the Streptococcus Erysipelas and 
the Bacillus Prodigiosus). Proceedings of 
the Royal Society of Medicine 1910, 3 (Surg 
Sect), 1-48.

Intratumoral Delivery of Immunotherapy





Carrier consideration

•Retain immunotherapeutic agents locally to maximize 
their pharmacological effects in tumors and prevent 
systemic side effects 

•Co-deliver multiple drugs, which share little 
physicochemical features and would otherwise not 
colocalize

•Stimulate antitumor immunity to leverage 
immunostimulatory effects of therapeutic agents
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2E’ serves as an immunoadjuvant and enhances 
cancer cell uptake by antigen presenting cells (APCs) 
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Polyethyleneimine 
derivative (2E’)

Hydrophobic drugs

2E’ forms nanoparticulate self-assemblies with hydrophobic drugs



Polyethyleneimine 
derivative (2E’)

Paclitaxel

Paclitaxel (PTX) stimulates antigen-presenting cells 
and induces immunogenic death of tumor cells

2E’/paclitaxel (1:0.2)
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Polyethyleneimine 
derivative (2E’)

siPD-L1

Paclitaxel
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2E’ carries paclitaxel and siPD-L1, retaining its   
immunostimulatory effects.
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Polyethyleneimine 
derivative (2E’)

siPD-L1

Paclitaxel

2E’/PTX shows selective toxicity to tumor cells
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Polyethyleneimine 
derivative (2E’)

siPD-L1

Paclitaxel

Single local administration 
of 2E’/PTX/siPD-L1 induces 
immediate regression of 
large established tumors 
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Single intratumoral injection of 2E’/PTX/siPD-L1 induces tumor regression and protects 
animals from repeated tumor challenge in CT26@Balb/c model.  



Single intratumoral injection of 2E’/PTX/siPD-L1 induces and maintains immunoactive 
phenotype in poorly immunogenic B16F10 tumors. 
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Single intratumoral injection of 2E’/PTX/siPD-L1 primes systemic antitumor immunity in 
B16F10 tumors. 
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Intratumoral injection of 2E’/PTX/siPD-L1 inhibits growth and metastasis of 4T1 tumors



Polyethyleneimine 
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• An immunoactive nanoparticle, 2E’ carrying PTX and siPD-L1, induced immediate 
regression of established tumors upon a single local administration and enhanced 
the activation of antitumor immunity, leading to systemic, long-term protection of 
surviving animals. 

• Each component played distinct roles to activate antitumor immunity, with 2E’ 
activating innate immunity against tumor due to the immunoadjuvant effect and 
PTX inducing immunogenic cell death, which then activates T-cell immunity 
against tumors. siPD-L1 contributed to the later step by preventing tumor 
expression of PD-L1 that would otherwise engage in immune checkpoint 
interaction and MDSC and Treg recruitment.

• 2E’ provides a simple and versatile platform for local immunotherapy by 
accommodating combinations of chemotherapeutic drugs and nucleic acids that 
address multiple events involved in the antitumor immunity.  

Summary
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