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ABSTRACT RESULTS & DISCUSSION

This study outlines the initial stage in developing field-portable sensors for : : : iF - - Phase 2 Crvstal violet SERS studies
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The 2022 NFLIS report_ldentlfled metha_mphetamme and Cocalne. as the two Figure 1. Substrates exhibiting intrinsic hydrophobic behavior: Fabric Phase Sorptive .
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Portable instrumentation, such as Raman spectrometers, lacks the sensitivity and o A binding, ring skeletal vibration of radical orientation, ring CH bending, Raman Shit [om "~ ]
specificity required for the analysis of samples in mixtures or complex matrices. = and ring C-C stretching
g . foo0, Figure 2. Raman spectrum of crystal violet on aluminum foil with characteristic peaks indicated for C+ phenyl binding, out-
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orientation, ring CH bending, N-phenyl stretching, and ring C-C stretching

no additional specificity.

Molecularly Imprinted Polymers (MIPs) are substrates engineered with nano
cavities complementary to the analyte(s) they aim to target, making them highly
specific, but not increasing sensitivity. The combination of SERS and MIPs will allow
for the sensitive and specific identification of illicit materials in the field.

(Figure 3) were excluded in
Phase 2 as their Raman
spectra exhibited bands iIn
locations similar to those of CV : &
and the llicit substances °
iInvestigated in this study
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MATERIALS & METHODS = Cellulose based substrates did = o os r J Ill'\ l“.
Gold nanopatrticle synthesis: Gold nanoparticles (AuNPs) synthesis followed a o n]?t r?llowtfo_r ;t_hebengar;cegsnt o e T e g e e e e TR | ) M | | H'H’JL}J 'L
modified Turkevichl®l method, using sodium hydroxide as a capping agent and ot charactetistic bands for LA o | ] O —— S Y e Ao IM
sodium borohydride as a reducing agent agent. = gglgtglcatllon Ofb CVd Suéllgg B ol SR SRR T
Deposition of AuNPs onto substrates: Once synthesized, deposited onto substrates _ nylon swabs and = o
via pipetting or submersion during synthesis. . ZZe;%IjSFS'gISr :giwrgslge;!gglre gl
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Sorptive Extraction ; n 2000 |
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Titania Titania microscope USing a 20x or 100x objective, 532 nm A o4 B Figure 4. CV on SERS nylon swab with characteristic peaks
or _7185 nm Iaser, and 2 S-peCtraI range- Of 100-3200 e Figure 3. CV on cotton canvas (A, B, and C) and bud (D). Red spectra- Blank non-SERS substrate Blue spectra- Non-
Zirconia Ziroonia cm”. Parameters varied dependmg on the , o SERS substrate and CV solution in methanol Black spectra- Non-SERS substrate and CV solution in water.
substrate and analyte being tested.
. d J LoEm e As seen in Figures 6C and D, characteristic bands for
Data Processing: The spectra were baseline gt . . .. CONCLUSIONS
Silica Silica corrected. normalized to the highest peak and methamphetamine and cocaine could not be identified
e smoothed using SpectraGryph 1 2930ftwa$e on the SERS nylon substrates, which could be due to « Characteristic peaks of CV were successfully identified using both SERS
Thin Celllose | Termebonyotbo Substraf - Subst t. | ; their low concentrations used in the study fiberglass and SERS nylon swabs, which were selected for Phase 3
e SUDSTAIE a5SESSMENL, SUDSITAIEs WEre assesse * The same results were observed for methamphetamine . Characteristic peaks for both methamphetamine and cocaine were not
Coton Canvas | Teemetbomyorio gEtlgrSee %has;gs to ensure tthelr suitability for both using the SERS fiberglass enhanced as anticipated using either SERS substrates
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udy w | u
Sol-gel tetramethoxyortho . .
Cotton Canvae | Slicate/ Polycaprolactone for Phase 2 to determine their SERS enhancement
olydimethlysiloxane . .
o and potential interferences from the substrates. REFERENCES ACKNOWLEDGEMENTS
Sol-gel tetramethoxyortho H i~ .
e Sﬁfﬁi&ﬁﬁ?ﬁf‘” Ph?:e 3h-tAn.alyS:)SO (())61’7III<;IC(t drutﬁs. I5 “Ld 05f [1] Nat?onal Forensic Laboratory In.f(?rmat.ion System, Diversjon Coptrol !Division..(2023)..NFLIS-Drug 2022 Annual Report. U.S. Department  The authors would like to thank the Forensic Science Department at Sam
triethoxysilane methamphetamine (0. _ In methano ).an of Justice, Drug Enforcement Administration. https://www.nflis.deadiversion.usdoj.qov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf, Houston State University for the use of their laboratory and equipment and the
. . pepartment o1 Justice, brug entorcemen ministration, iviicrogram Journal, . . . . . . . .
WL of cocaine (0.1 M in methanol) were pipetted [2] 5. Department of Justice, Drug Enf tAd tration, M J , (2008) Department of Chemistry and Biochemistry at Florida International University
Nylon Proprietary onto two SERS Copan swabs. [3] J. Turkevich, P.C. Stevenson, J. Hillier, A study of the nucleation and growth processes in the synthesis of colloidal gold, Discuss. _
Faraday Soc. 11 (1951) 55. https://doi.org/10.1039/df9511100055, for supplying most of the subslrates assessed.

[=]=
(ac:

_ Department of Forensic Science
2P E «————  Scan here for electronic poster College of Criminal Justice

forensics.shsu.edu

FZRENSI(
| SCIENCE

F

|
N m
7

@,“ﬁn/


https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/2022NFLIS-DrugAnnualReport.pdf
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055
https://doi.org/10.1039/df9511100055

	Slide Number 1

