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> Damage to any part of spinal 
cord

> 288,000 people live with SCI 
(NSCISC)

> Primary injury: initial trauma
> Secondary injury: inflammation

Introduction: What is Spinal Cord Injury (SCI)?

nscisc.uab.edu
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National spinal cord injury statistical center

https://www.nscisc.uab.edu/


> Early surgical decompression/stabilization
> Elevate blood pressure 
> Systemic Steroids

– Controversial
– Systemic side effects

> Pneumonia
> Sepsis
> GI bleed
> Etc.

Current Treatment Options for SCI 

Medi.de
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Systemic steroids (delivered via IV) Because of these issues of side effects of proinflammatory responses natural to the body, it is crucial to eliminate



Goal: local drug delivery
• Lower overall doses
• Higher % of drug to target tissue
• Avoid systemic side effects

Focus of the Saigal Lab: Bioengineering materials 
for Spinal Cord Injury

Journal of Pharmacology and Experimental Therapeutics, 2017; Vector Stock Photos
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Systemic is whole body feels the symptoms- like taking a pillLabelled electrode: -ppy: a neutrally charged polymer that we propose to use Give example at the end- if we have injury to only ½ of spinal cord, we want to administer the drug to be released only in that region



> Polypyrrole (PPy)
– Conductive polymer
– Drug doping: Oxidation 
– Drug release: Reduction

Electronically-controlled Drug Release

Oxidation:

Reduction:

A- = Drug

Royal Society of Chemistry, 2016
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In order to localized drug delivery, we need to find a way to control the drug release so that it does not influence other regions. So in our lab, we fabricate a material called poly pyrroleDoping= administration  of drugWe oxidized the ppy by applying a positive potential 



> Redox reactions
> Must include dopant, like 

NaDBS
> With & without stimulation

Methods

ITO slide

Power source

Arcylic plate

Wells

Drug layer: Ppy +/-
drug + NaDBS

PBS

Ground wire
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> Minocycline
– Anti-inflammatory drug

> Quipazine
– Serotonin receptor agonist drug
– May assist with rehabilitation post-op

> Improves locomotion
> Enables spinal cord neural circuitry

Experimental Drugs

NIH
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Neuroprotection- post spinal cord injury causes too much Calcium influx and thus too much excitation, so if there is reduced Ca2+ uptake, that means not as much glutamate activityYellow color makes it easy to recognize on absorbance reader Possibility: quip and minocycline on same slide



Experimental question:

How do varying NaDBS
levels affect controlled 
drug release?
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Minocycline
> Minimal levels of NaDBS allow maximum drug 

release

Quipazine
> High levels of NaDBS may be beneficial
> Release may change with higher initial drug 

concentration

Future Work
> Current students are developing implants using 

polypyrrole
> Further explore parameter space to optimize release

Conclusion: How does NaDBS affect release?
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> Any questions?

Thank you!
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