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How can NIR spectroscopy
contribute to rapid,

on-scene and court-admissible
drug identification?
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‘Traditional” drug products






Synthetic drugs




Annual workload

| ~ 25.000 samples
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~ 5.000 samples
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production at record high since
pandemic retreat

New UN report says there has been a 35%
spike in 2020-21 in the production of coca,
the drug’s base ingredient
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On-scene
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The increasing amounts of drugs



1920 - 2015

|
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M.M.C. International B.V.

OPIATES /AMPHETAMINES TEST

DRUGS TESTS — DROGUES TEST — LA DROGA TEST —
RAUSCHGIFT TEST — LAS DROGAS TEST

A fast and simple test to determine the presence of opium
derivates, especially; Heroin, Morphine and Amphetamines.

e increasing amounts of drugs
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Near Infrared Spectroscopy

* ~700 — 2500 nm

o diffuse reflection or

remission spectroscopy 4| N
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absorbance reflection
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source: FOSS analytics 21



Visible light microNIR

350  nm 1000 1500 2000 2500
SCiO microNIR NeoSpectra ASD LabSpec4

1300 — 2600 nm 350 — 2500 nm
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740 — 1070 nm 950 — 1650 nm
Cocaine HCI &
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PowderPuck lllicit drug sensor

* NeoSpectra NIR sensor
- 1300 - 2600 nm
- Detector: miniaturized (MEMS) Michelson interferometer

Henk-Jan Ramaker
data scientist

« Data model optimized for forensic setting

- Focus on medium complexity mixtures
- Calibration-light approach: only reference spectra needed

W Ten

- Multi-stage classification model
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Ildentification model
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520 different forensic samples

False positives & False negatives 281 different ‘other’ samples

- designer drugs
- pharmaceuticals

identity PowderPuck result - household chemicals
cocaine MDMA ketamine methamp amph heroin other  inconclusive

cocaine 98% (574) 0% (0) 0% (1) 0% (0) 0% (0) 0% (0) 1% (4) 2% (9)

MDMA 0% (0) 100% (48) 0% (0) 0% (0) 0% (0) 0% (0) 0% (0) 0% (0)

ketamine 0% (0) 0% (0) 94% (48) 0% (0) 0% (0) 0% (0) 0% (0) 6% (3)

methamphetamine 0% (0) 0% (0) 0% (0) 100% (15) 0% (0) 0% (0) 0% (0) 0% (0)

amphetamine 14% (7) 0% (0) 0% (0) 0% (0) 61% (31) 0% (0) 0% (0) 25% (13)

heroin 0% (0) 0% (0) 0% (0) 0% (0) 0% (0) 89% (8) 0% (0) 11% (1)

other 0% (1) 0% (0) 0% (0) 0% (0) 0% (2) 0% (0) 16% (136) 84% (704) : ;

* Low level drug samples (~5 wt%)

* Incomplete matrix libraries (amphetamine)

False Positives « Physical properties (chunks)

>- Physical properties (chunks) in combination with diluted samples

* Multiple adulterated samples

&




False positives & False negatives

* Binary cocaine
mixtures

* 0—-100 wt%

only 10 wt% (4 out of 24 scans)
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Influence of LDPE plastic
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Conclusions
« Rapid 5 second drug detection by portable NIR is possible
* Wise sensor selection and model design improves quality
* 99.6% TN (0.4% FP) and 97.6% TP rate for cocaine
« Similar figures when analyzed through plastic

ALSO:

* 0% FP possible using a threshold of 23 wt% drugs

&



Flawless (court-admissible) drug detection?
1737 unique samples tested

cocaine, heroin, MDMA, non-drugs
powders, tablets, through packaging

* 0% FP possible
* using a threshold of 23 wt% drugs

* ~1% FN possible

* using expert knowledge on appearance
e using a 2-stage approach: inconclusive -> sent to lab
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Future outlook

o Sufficient evidential value for court evidence?

 No FP? (1000+ samples, at 23wt% threshold)

Not chromatography-based... expert’s gut feeling

Executed by non-laboratory trained staff

Not compliant with SWGDRUG guidelines

Two portable techniques? NIR + Raman?

« Efficient sensor platform

37



Towards an analytical platform

A platform facilitates the identification of illicit drugs

Just like a train platform facilitates travelling




v END-USERS
v PLATFORM MANAGER
v POWER-USERS

v CERTIFICATION

v DATA MODELLING
v RESEARCH & DEVELOPMENT
v ENTREPRENEURSHIP

v SYSTEM INTEGRATION

v SAMPLE STORAGE
v ANALYTICAL CHEMISTRY
v SOFTWARE

v SENSOR TECHNOLOGY

ANALYTICAL PLATFORM FOR ILLICIT DRUGS IDENTIFICATION



ANALYTICAL PLATFORM FOR ILLICIT DRUGS IDENTIFICATION



- The ANALYTICAL platform can be used to
create a sensor network

- This network can help to globalize forensic
Investigation expertise
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