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INTRODUCTION

Pharmaceutical micropollutants are increasingly detected in aquatic
environments. Diclofenac (DCF), a nonsteroidal anti-inflammatory drug
(NSAID), is widely used and poorly removed in conventional wastewater
treatment making it a common micropollutant of concern. The carboxylic
group in its chemical structure increases its mobility while the aromatic rings
and chlorine molecules increase its stability and hydrophobicity (see Fig. 7).
These characteristics contribute to persistence, limit biodegradation, and
increase toxic effects to aquatic organisms.

In Switzerland, regulations now require selected wastewater treatment
plants to remove 280% of micropollutants, including diclofenac. Although
current removal technologies are effective, they are costly and energy
intensive.

Thus, the search for scalable and more

sustainable alternatives, such via microbial Cl
biodegradation, is essential for combatting
DCF contamination in wastewater.
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Objectives

. Identify microorganisms capable of
diclofenac degradation in literature.

. Select the best candidates for wastewater
treatment, evaluate their DCF degradation
and propose survivability enhancements.

. Develop a lab-scale experimental strategy.
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Figure 1: Chemical structure
of Diclofenac (DCF).

LITERATURE REVIEW

Methodology

* From a collection of 41 papers, biodegradation of DCF was assessed by
comparing the mechanisms of degradation and the reaction conditions.

* Ideal candidates were identified based on degradation efficiencies and their
enzymatic activity was assessed using KBase (for bacteria) and literature
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CONCLUSIONS

Fungi * Microbial degradation of micropollutants is

cost effective, efficient and a green alternative
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l ) . pH 6-9.5 4555 1
to conventional methods.
1 T % il " * 10 microbial candidates for the degradation of
] " o o o o
l /ﬁj: ﬁ B Temperature 23°C-28°C 25°C-37°C diclofenac were identified via literature review.

4'5-diOH-diclofenac 5-OH-diclofenac

Co-metabolism

Add easily degradable carbon source such

promising thanks to AS compatibility, high

quinene imine : ; ) co
l as glucose/acetic acid degradation & enzymatic activity.
Starvation Test over short term (~2 days) before + Laboratory screening under @
l l inoculation complex activated sludge g
I Necessary for enzymes, requires further treatment  conditions  is 3
Immobilization . o X . i
investigation for bacteria and fungi required.




