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Localized delivery systems for the 

peripheral nervous system

Neuro-behavioral analysis in 

C elegans for diagnostics

Neural innervation of tissues and tumors : 

Is there a role in tissue engineering?



Delivering payloads to the nervous system: A Challenge!

Intravenous

Intrathecal

Cerebro-

ventricular

Intranasal

The axonal route?

Richner M et al, Front. Neurosci., 14 January 2019



Delivering payloads to the peripheral nerve



Isolectin B4 (IB4) – Tetrameric lectin (114 kDa glycoprotein) isolated from 

Griffonia simplicifolia

140.2 ± 1.9 nm

-24.5 ± 3.4 mV

105.3 ± 1 nm

-43.3 ± 0.8 mV 

Neurotrophic nanoparticles – Isolectin-B4 AuNps



IB4-AuNP binding and uptake in soma of DRG neuron

Katiyar et al, Sci Reports, 2021

IB4-AuNPs bind and internalize into the cell-bodies of cultured DRG neurons



IB4-AuNP binding and uptake in the axons of DRG neurons

DRG neurons cultured in microfluidic devices to attain spatial separation of axons and cell 
soma, with fluidic isolation



IB4-AuNP binding and uptake in the axons of DRG neurons

Axons from cultured DRG neurons appeared to show binding and uptake of IB4-AuNP

Correlation index - 0.51

IB4-AuNP

Correlation index - 0.13

AuNP



IB4-AuNP translocation to DRG cell soma via axons

IB4-AuNP undergo retrograde axonal transport and localize in the cell soma of DRG neurons



Translocation of topically-applied IB4 AuNP to DRG neurons

Topical application of IB4-AuNP results in their 

accumulation within the ipsilateral DRG neurons



Nanoparticle entry into axons - challenges

Kanda et al., Biophysical Journal, 2017
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Yi et al., Nano Letters, 2014

Computational models show adaptable cellular entry of 

nanotubes under different membrane tensions

𝐸 𝑡𝑜𝑡 = න𝟐𝒌𝑯𝟐𝒅𝑨 + 𝝈∆𝑨 − 𝜸𝑨𝒄
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Synthesizing Ellipsoid shaped polymeric nanoparticles

Spherical Ellipsoid

106 ± 19nm

Aspect ratio 

2.15 ± 0.5nm



Nanoparticle entry in high curvature systems




