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Binding ratio: 1:1, sensor: Pb2+ ions

log K values ca. 1.2 – 2.4

LOD: 2.0 mM 

LOQ: 5.0 mM 

Linear range: 2.0 – >30 mM

A single imine-type molecule simultaneously exploits three detection modes: electrochemical, UV-Vis optical, and naked-eye 

colorimetric with dual Pb²⁺ and Cu²⁺ sensing for simple sensor development without sophisticated instrumentation. 

Robust, cheap, and field-deployable, this imine probe represents a tangible contribution to SDG 3 and SDG 6 by laying the 

foundation for placing life-saving environmental monitoring within reach of communities, regardless of resources.

• Fluorescence sensing

• Quantification

• Sensitivity optimization

• Microfluidics
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Figure 8. Metal survey showing DMH’s UV selectivity for Pb 

Figure 3. Condensation reaction of:

H2N-NH2 + R1-R2→H2N-N-R1- R2

Figure 4. Condensation reaction of:

R3- R4 + H2N-N-R1- R2

Characterisation 

Techniques:

✓
X-Ray Crystallography

✓
NMR

✓
IR: FT-IR ATR

✓
UV Light: Fluorescence

✓
UV-Vis Spectroscopy: 

  Metal Titrations

✓
Computational Chemistry: 

  DFT, Gaussian Software

✓
Redox studies: Electrochemical

Why imine-based (Schiff base) probes?

▪ Simple, low-cost synthesis 

from aldehydes & amines2

▪ Tunable –C=N– coordination 

site for metal selectivity2

▪ Visible colour change: naked-

eye detection possible2

▪ Multi-modal: optical, 

colorimetric and 

electrochemical response2

Binding ratio: 1:1, sensor: Cu2+ ions

log K values ca. 1.2 – 2.4

LOD: 0.25 M

LOQ: 0.8 M

Linear range: 0.25 – >5 M

Figure 6. Electrostatic potential map of 

DMH from Gaussian 6  

Figure 5. X-Ray Crystallography of DMH

Figure 2. Sensor DMH

Figure 7. Molecular orbital absorptions at various wavelengths arising 

from HOMO→LUMO transitions, confirming π→π* character across the 

C=N chromophore of the molecular sensor DMH.
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Every day, millions of people drink water laced with 

invisible, odorless heavy metals and never know it.

Conventional detection methods (AAS, ICP-MS etc.) 

demand specialist laboratories, trained personnel, and 

hours of processing, making these tests inaccessible to at 

risk communities such as SIDS and developing countries.

To meaningfully advance SDG 3 and SDG 6, what is 

urgently needed are low-cost, selective, rapid, field-

deployable sensors that put the power of detection into 

anyone's hands, no expertise required.

Heavy metal contamination, particularly lead (Pb²⁺) and 

copper (Cu²⁺),  represents one of the most persistent 

environmental and public health threats (Figure 1.) globally.

Unlike organic pollutants, heavy metals do not biodegrade 

and instead bioaccumulate in living organisms, with direct 

consequences for SDG 3 (Good Health & Wellbeing) and 

SDG 6 (Clean Water & Sanitation).

The WHO sets Pb²⁺ at 10 µg/L in drinking water, with no 

safe level established, as lead is a well-known neurotoxin 

causing multi-organ damage1. 

Cu²⁺ is limited to 2 mg/L; excess is linked to Wilson's 

disease, liver and eye damage, fatigue and tremors1.

Figure 9. UV-Vis titrations showing increasing absorbance with increasing concentrations of Pb2+(a) and 

Cu2+(b), confirming the ability of DMH for use quantification in UV-Vis optical sensing

Figure. 1. Pb²⁺ and Cu²⁺ target organ toxicity at 

concentrations exceeding WHO drinking water 

guidelines1.

Synthesis of Molecular Sensor DMH
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