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Chronic Wounds and Reactive Oxygen Species (ROS)
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1Dr Rosana Pacella, Issue Paper: “Chronic Wounds in Australia, July 2Lo00, A. E., et al : Effects of hydrogen peroxide on wound healing in mice in relation
(2017) to oxidative damage, 2012
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Introduction to Raman Spectroscopy
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Smith & G. Dent, Modern Raman Spectroscopy: A Practical Approach 1st ed. , Wiley (2005)
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Reactive Probe Detection
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s»Ratiometric response

» Acts as an internal standard
» Signals become easy to quantify
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Synthesis of Core-Satellite Nanoassemblies
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Dey, P.; SERS-based detection of barcoded gold nanoparticle assemblies from within animal tissue. 2013
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TEM, UV-VIs and DLS results of Luminol-Functionalised Au
Core-Satellite Nanoassemblies
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SERS Enhancements due to Hotspots
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Validation of Luminol Functionalisation on the Core by SERS
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SERS of Nanoassemblies in the presence of H,0,

5 16 16 z —
—— Without analyte 195 uM
1.4 - With analyte 14 390 uM
NH Spectral difference doue to analyte —— 587 uM
~ 12 a g —— 780 uM
NH Z2 ® 1 £ 12- —— 980 uM
8 1o ; I —— 7o
; - 3 W = 18 '
NH (6] i~ . §
Luminol Aqueous Au-nanoassemblies that 2 os-
give SERS enhancements when
. . 08 -
the analyte reacts with the reactive
. probe. 04 M\
0.0 + T T v T ¥ 02 T
o 400 600 800 1000 1200 1400 1800 400 600 800 1000 1200 1400 1600
: -1
o Raman Shift (cm™') 08 Raman Shift (cm")
Au- R?=0.9347 .
. 07 &
NH, 5 Nanoassemblies .
3-Aminophthalate :oe .
05
04
0 500 1000

H,0, Concentration (uM) 10



THE UNIVERSITY
OF QUEENSLAND
AIUUSTRALIA

-]

Nanocrystalline Cellulose (NCC) as a Scaffold

NCC Hydrogel

Cellulose molecules
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Tailorable parameters;
mechanical and optical
properties

Inherent scattering nature

» Increased stability of SERS signals
» Controllability over diffusion rate

» Allows for pH control to optimize
sensing reaction

« Adsorb wound exudates and allow
oxygen diffusion for healing

« Load with therapeutic drug molecules

Miyashiro, D., Hamano, R., and Umemura, K. (2020). A review of applicationsi1
using mixed materials of cellulose, nanocellulose and carbon nanotubes.
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Phase Diagrams of NCC Suspensions
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Xu, Y.; Atrens, A.; Stokes, J. R., Structure and rheology of liquid crystal hydroglass formed in agueous
nanocrystalline cellulose suspensions. J Colloid Interface Sci 2019, 555, 702-713.
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Nanoassemblies embedded in NCC hydrogel
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Time and Distance-based SERS of NCC-Nanoassemblies
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Conclusion

« Synthesis of Au nanoassemblies that enhances Raman signals.
* Functionalisation with a molecular reporter that makes the sensing specific

« Embedding of nanoassemblies in the NCC hydrogel allowing analyte diffusion and maintaining SERS
enhancements.
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