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Objetives

• Design an equipment for fluorescence measurements

• Portable for in-situ assays

• High sensitivity for molecule trace analysis (ppb limit)

• Microprocessor controlled (Arduino compatible)

• Variable excitation sources for flexibility

• USB interfaced through PC computer

• Data acquisition through Microsoft Excel Worksheet

• Low cost (less than 500€)
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Hardware
• C12880MA Mini-Spectrometer from Hamamatsu Photonics (a) 

• GroupGets Breakout v.1 for Hamamatsu C12880MA Spectrometer 
Integration with Arduino Microcontroller (b)

Selectable excitation sources: LED (365 nm) and Laser (405 nm)

Hammatsu Mini-Spectrometer C12880MA DataSheet
https://www.hamamatsu.com/content/dam/hamamatsu-photonics/sites/documents/99_SALES_LIBRARY/ssd/c12880ma_kacc1226e.pdf 

C12880MA Breakout Board v2 by GetLab
https://groupgets-files.s3.amazonaws.com/hamamatsu/uspectrometer/C12880MA%20Breakout%20Board%20v2%20-%20Datasheet%20-%201.2.pdf
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Software

• Code adapted for different Arduino compatible microcontrollers: 
UNO, Mega2560 and WeMos

• Measurement procedure controlled with only a pushbutton

• Variable Integration Time for flexibility

• General Flow Diagram

• Parameters input by using a Ms Excel add-on

Parallax Data Acquisition Microcontroller Tool. https://www.parallax.com/package/plx-daq/



Prototype Fluorimeter Design

González-Arjona, D.; Roldán González, E.; López-Pérez, G.; Domínguez Pérez, M.M.; Calero-Castillo, M. 
Coulometer from a Digitally Controlled Galvanostat with Photometric Endpoint Detection. Sensors 2022, 22, 7541



Measuring Process Timing Diagram
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Clock pin
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Variable Integration Time

Linear relationship between the integration time and the input parameter



Experimental Emission Spectra

405 nm (LASER) 365 nm (UVLED)
All samples contain a 1,0 M solution of the indicated fluorophores



Analytical Validation

Quinine



Anion Chloride Determination

Quenching Method

Stern-Volmer Kinetics

Varian Cary Eclipse

Designed Prototype

LOD = 0,5 mM

LOD = 0,6 mM

I0: Fluorescent Emission Intensity 
in the absence of Quencher

I: Fluorescent Emission Intensity 
in the presence of Quencher

KSV: Stern–Volmer Constant

[Q]: Quencher Concentration



Fluorescence Equipments Comparative

FINAL REMARKS
1) Versatile, Portable and Low-cost Fluorimeter
2) Low Levels for Trace Analysis (ppb ranges)
3) Suitable for in situ Sample Analysis
4) Possibility of Extending the System Capabilities with Minimal Changes
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