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Abstract: Diclofenac is a potential surface water contaminant. The 
environmental impacts of this pharmaceutical and its degraded 
products remain elusive. In this work, we focused on understanding the 
mobility of diclofenac in different ecosystems and its degradation 
mechanisms. Environmental minerals can play a significant role in 
these processes. Here, we studied the effects of two Fe-containing 
minerals, two titanium-containing minerals, and one clay mineral on 
the diclofenac mobility and photo-degradation. We carried out our 
adsorption experiments using FTIR spectroscopy and the degradation 
studies in custom-built glass reactors under simulated solar radiation. 
We quantified the diclofenac decay using HPLC and identified 
degradation products using LC-MS. Further, we assessed in vitro 
toxicological impacts of photo-degradation products on two human 
cell lines, HEK293T and HepG2. Our results showed that the 
diclofenac was pre-concentrated onto environmental minerals to 
increase its mobility in the environment. Biological assays confirmed 
that some photo-degraded compounds could be more toxic than the 
parent compound. Diclofenac and its degraded compounds can pose a 
risk to human health at low concentrations than higher concentrations. 
Overall, our data highlighted that mineralogy could significantly affect 
diclofenac mobility, degradation rate, and photo-degradation products. 
Thus, further studies on the potential risk of diclofenac degradation 
products in the environment are pivotal. 
 

 
 

H
NHO

O

Cl

OH

O
NH

ClCl

N
O

Cl

Cl

OH

O
NH2

HO

odegradation

NH
ClCl

OO

NH
ClCl

OO

NH
ClCl

OO

Adsorption

Diclofenac

Nishanthi Ellepola 
Department of Chemistry 

New Mexico Tech 
Advisors: Dr. Gayan Rubasinghege  

 
 

   

 
 

  Department of Chemistry 
Graduate Seminar 
Host: Rubasinghege Lab  

 

https://www.google.com/url?q=https://zoom.us/j/93622297036&sa=D&source=calendar&ust=1630795630529742&usg=AOvVaw3uvwxhZtLZiVh6dnssbHNJ

