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 Microplastics have recently become a major environmental issue due to

their omnipresence in aquatic systems.

 Several studies proposed the solvatochromic dye Nile Red as a simple

approach to detect plastics in an environmental matrix [1-4].

 In this work, we present a comparison of four already published staining

protocols and a novel one.

Conclusion

 We found partly large inter-protocol differences regarding fluorescence

intensity and wavelength which can mainly be attributed to different dye

concentrations and solvents.

 Based on our comparison, we recommend a functional staining protocol

which requires a low Nile Red concentration, associates with low plastic

degradation and differentiates between polar and non-polar polymers.

Staining Procedure

Protocols Authors Solution 

concentration 

NR/Solvent

(μg/mL)

Solvent Staining procedure

1 Cole (2016) 500 Acetone Shortly vortexed and 

incubated for 10 min

2 Our method 20 Ethanol 

and             

acetone

Heated at 60 °C for 10 

min

3 Maes et al. (2016) 10 Acetone Incubated in a shaker for 

30 min at 100 rpm

4 Shim et al. (2016) 5 Acetone Incubated for 10 min and 

washed with n-hexane

5 Erni-Cassola et al. 

(2017)

1 Methanol Heated at 60 °C for 10 

min

Fluorescence Analysis

 Concentration of Nile red, polarity of solvent and staining procedure

influence the fluorescence intensity and chemical shift of stained plastic.

 Foils, pellets and fragments from polar (PET, PVC) and non-polar (PP, PE)

plastics were stained with below mentioned protocols to compare the

fluorescence behavior of stained plastics

 Fluorescence intensity and chemical shift (color) of the stained plastics 
were determined visually (photos) and spectroscopically (spectra).
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Parameters Visual inspection 

(Photograph)

Spectroscopic

measurement

Excitation 450 nm-LED diode 405 nm-LASER diode

Emission 532 nm Color long pass filter No emission filter

Results

 Higher concentrations of Nile red do not only influence the fluorescence intensity but also the chemical shift
 In our method, acetone and ethanol were combined to avoid polymer degradation and to better differentiate polar and non polar plastics.


