Accepted Manuscript

Title: SERS-from-scratch: an electric field-guided nanoparticle
assembly method for cleanroom-free and low-cost preparation
of surface-enhanced Raman scattering substrates

Authors: Hannah Dies, Reza Nosrati, Joshua Raveendran,

Carlos Escobedo, Aristides Docoslis

PII:
DOI:
Reference:

To appear in:

Received date:
Revised date:
Accepted date:

S0927-7757(18)30449-7
https://doi.org/10.1016/j.colsurfa.2018.05.073
COLSUA 22541

Colloids and Surfaces A: Physicochem. Eng. Aspects

10-3-2018
18-5-2018
25-5-2018

Please cite this article as: Dies H, Nosrati R, Raveendran J, Escobedo C, Docoslis
A, SERS-from-scratch: an electric field-guided nanoparticle assembly method for
cleanroom-free and low-cost preparation of surface-enhanced Raman scattering
substrates, Colloids and Surfaces A: Physicochemical and Engineering Aspects (2018),
https://doi.org/10.1016/j.colsurfa.2018.05.073

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.colsurfa.2018.05.073
https://doi.org/10.1016/j.colsurfa.2018.05.073

SERS-from-scratch: an electric field-guided nanoparticle assembly
method for cleanroom-free and low-cost preparation of surface-en-

hanced Raman scattering substrates

Hannah Dies,#2 Reza Nosrati,#2 Joshua Raveendran,? Carlos Escobedo,? and Aristides Docoslis*2

aDepartment of Chemical Engineering, Queen’s University, Kingston ON, Canada

*Corresponding author at: Queen’s University, Department of Chemical Engineering, 19 Division Street., Kingston ON, K7L 3N6
Email address: docoslis@queensu.ca (Aristides Docoslis)

#+These authors contributed equally.

Graphical Abstract
C\,aw\'\\\'\g

\S\’\e surfac® conductive SER-S =
detection =
coating o
SERS ; -3, 2z
%xmtaﬂon S|gnal ///t g . \c\\\’\ aé
B e £

SERS-from-scratch

Raman shift (cm'1)

Electrokinetlcg

NP deposition

ABSTRACT:

Ultrasensitive detection of analytes is important in forensic science, environmental monitoring and medical
diagnostics. Surface-enhanced Raman scattering (SERS) is an analytical detection method with single-molecule
sensitivity, but nanofabrication of SERS substrates poses a barrier to its application. Here, we report on a facile and
rapid approach to prepare ultrasensitive SERS substrates in situ by using electrokinetics to assemble Ag nanoparticles
on a scored conductive surface. We demonstrate the unique characteristic of our method to produce highly SERS-

active surfaces from a wide range of materials, including commercially available glass slides pre-coated with indium
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