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Nanomedicine targeting of the TME

Cellular components Non-cellular 
components

“Nanomedicine-based strategies to target and modulate the 
tumor microenvironment”
Bárbara B. Mendes et al; Cell Press, 2021Background



Targeting of tumor-infiltrating nerves

“Nerves in cancer”
Ali H. Zahalka et el; Nature reviews, Cancer; 2020

“Vander’s Human Physiology”. 
Vander et al; NY: McGraw-Hill; 2008.
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Sympathetic nervous system (SNS) regulation of tumor progression: an 
emerging hallmark of cancer

Background

Metastasis formation

Angiogenesis and 
lympho-
angiogenesis

Immunosuppressive 
effects 

“Nerves in cancer” Ali H. Zahalka et el; Nature reviews, Cancer; 2020

”Tumor neurobiology and the war of nerves in cancer ” Sam Faulkner et al; 2019





Analgesic NPs as tool for targeting neurons within breast cancer tumors

• Primary neurons
• Rat adrenal cells (PC12)
• TNBC cells (4T1)
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Kaduri et al; Science advances; 2021 



Cancer cells promotes neurite growth

Kaduri et al; Science advances; 2021 

Neurite: refers to any 
projection from the cell 
body of a neuron.



Nerves induce cancer cell proliferation, migration and survival

BUP target neurons and in turn 
influence tumor cells

Kaduri et al; Science advances; 2021 



Uptake of liposomes by neuron cancer cells
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Kaduri et al; Science advances; 2021 



Neurons are integral in breast cancer tumors
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(neurons)

Tyrosine hydrolase, TH (adrenergic neurons)
Kaduri et al; Science advances; 2021 
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Delivery of liposomes to tumor neurons

I.V. injection of 
rhodamine-

labelled 
liposomes

4T1 cells

Kaduri et al; Science advances; 2021 



L-BUP inhibit tumor growth and metastasis in in vivo breast cancer models

L-BUP treatment supress nerves within the tumors tissues and 
in turn inhibit tumor growth and reduce metastasis formation 
without causing any toxic or immunogenic effects

Kaduri et al; Science advances; 2021 



Conclusions:

Conclusions

❖ In co-culture of PC12 and 4T1 cells free bupivacaine reduces the viability of 
neuronal cells

❖ Liposomes (100nm) intravenously injected to mice bearing TNBC are distributed 
specifically within the tumor neurons, curbing tumor growth

❖ Demonstration of the collaborative interaction between nerves and cancer and 
the potential of analgesic nanotechnology to supress this interaction

Targeting nerves in the tumor tissues using non-opioid anaesthetic 
nanoparticles could be a novel therapeutic strategy to improve treatment 

of breast cancer



Take-home message
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Nanotherapeutic strategies that specifically target tumor infiltrating nerves within the 
tumor tissues are potentially new clinical approaches to improve cancer therapy

TME-targeting nanotechnology-based strategies are promising 
platform to improve targeting, modulation efficiency and 

treatment outcome in cancer patients



Thank for your attention!


