
Analytical parameters

pH 12 proved to be
optimal for MA detection
which registered an
…………irreversible…..oxidation peak.
…
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Methamphetamine (MA) is a

synthetic psychoactive drug with

medical applicability, being prescribed

for ADHD and for short-term treatment of

obesity. Most frequently though, it is abused for

various effects such as hallucinations or euphoria.

This behavior is illustrated by the growing spread

and abuse of MA, which had the largest increase

in quantities seized in the last decade1. Hence,

the analytical tools used for the screening of
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suspected cargos by law enforcement agencies play

play an important role in the disruption of the illegal
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distribution of MA. Therefore, the present study took

……advantage of the highly sensitive and accurate

………..detection provided by the electrochemical

………………methods2,3, aiming for MA detection in suspected

samples by square wave voltammetry (SWV) on
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SWV parameters:
potential range from 5
mV to 1.5 V, step
potential of 5 mV,
amplitude of 25 mV,
frequency of 10.0 Hz.

(i) pH study from 6 to 12;

(ii) characterization by cyclic

voltammetry (CV): potential

range from -0.2 V to 1.5 V,

scan rate of 0.10 V.

● limit of detection (LOD), limit 

of quantification (LOQ), 

sensitivity, linearity range.

● equimolar binary mixtures 

with other illicit drugs and 

with common adulterants 

at 2 concentration levels: 

(i) low (0.5 mM), (ii) high 

(7.5 mM).

● concentration range: from

50 µm to 10 mM;

● sampling methods: (i) underloading;

(ii) overloading;

● confiscated samples of MA and

other illicit drugs - for (ii);

● comparison with Raman and FTIR

portable devices for (ii).

detection in the
presence of common
adulterants as well as other
illicit drugs was achieved.
......

confiscated
samples were tested
with 100% true
positive results.

disposable graphite screen printed electrodes with

a portable device connected to a smartphone.

two potential zones were 
identified for MA detection 
depending on the  
concentration level.
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(i) pH study (ii) CV plot (i) Low concentration level (0.5 mM)

(ii) High concentration level (7.5 mM)

(i) Underloading

(ii) Overloading

(a) MA samples                     (b) other illicit drugs samples            

(MAs) (Os)

MA signal overlapped/shifted

MA signal detectable MA signal suppressed

adulterantMA / binary mixture

100 % 
true positive 

results

LOD 

(µM)
66.4

LOQ 

(µM)
250

Sensitivity

(nA µM-1)
5.31

Linear range 

(µM)
250 - 2500

Potential range for
identification at
low concentration
level (0.5 mM)

Potential range for
identification at
high concentration
level (7.5 mM).

Linearity equation: current (µA)= 5.3081 * [MA] (mM) + 0.1537,
R2 = 0.9996

MAstd

MAs

MAstd

Os

MA standard 
solution (MAstd)

MA samples

Decision

Sampling 
& testing

MA

positive

Suspected 
samples

mailto:Ana.Dragan@umfcluj.ro

