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Chronic pain affects over 100 million American adults, imposes substantial costs ($635 billion) on the 
healthcare system at a level that is greater than cancer, diabetes and heart diseases combine. Chronic 
neuropathic pain is a severely debilitating type of chronic pain that develops after persistent 
peripheral nerve damage. The limited therapeutic alternatives for chronic pain in the United States 
lead to an overreliance on the opioid medications takes 115 lives every day, whereas FDA approved 
non-opioid small molecule medications provide only palliative relief with intolerable side effects. The 
neuropathic pain rodent models provide compelling evidence that Brain-Derived Neurotrophic Factor 
(BDNF) released from microglia is a critical signalling molecule in the pathogenesis of pain 
hypersensitivity. Therefore, knockdown of BDNF in microglia using short interfering RNA (siRNA) 
against BDNF could provide a promising strategy to treat neuropathic pain. We hypothesize that 
lipidoid nanoparticle (LNP)-mediated siRNA BDNF delivery is a safe and highly efficient process that 
will mediate specific knockdown of BDNF in the spinal dorsal horn. The objective of these studies was 
to conduct preliminary experiments with human astrocytes U-87 MG cells using siGAPDH and siGFP 
to identify a key LNP and optimize the transfection parameters. A model biodegradable LNPs have 
characteristic size 100-200 nm, with nearly 50% siRNA entrapment. siGAPDH 50nM-LNP was 
cytocompatible with U-87 MG cells and demonstrated significant target protein reduction compared 
to the control group (p<0.05) without off-target toxicity. Furthermore, screening of eight lead 
siGFP/siGAPDH 50nM-LNP with about 200nm particle size showed that all siGFP50nM and five out of 
eight siGAPDH50nM-LNPs were well tolerated with U-87 MG cells for 24h. siGAPDH 50nM-306O13 
LNPs showed nearly 40% target protein knockdown without intracellular toxicity. We will use highly 
efficient LNP to determine BDNF knockdown in vitro that will demonstrate the proof-of-principle for 
our hypothesis and guide the design of subsequent in vivo studies. 

 

 


