
Poster Presentation Worksheet 

Directions: Write one to two paragraphs for each of the two audiences below that summarizes how you 

would explain your poster to a visitor.  Imagine yourself presenting your poster and giving a two-minute 

summary of your research to someone; think about how you should adjust your explanation for a 

general audience versus someone who has more background in your area of research.  You will submit 

this worksheet along with your poster and it will be posted online. 

1. Your explanation for a general audience: 

‘Chemobrain’ is a common occurrence among patients who have been treated with chemotherapy. 

Cognitive impairment symptoms of chemobrain include decline in memory, executive functioning and 

processing speed.  The mechanisms and causes of chemobrain are still being studied; however, it makes 

sense to investigate chemotherapy drugs as potential contributors to cognitive impairment because of 

their toxicity.  

This poster focuses on a common chemotherapy drug, 5-Fluoruracil (5-FU). We aimed at developing a 

method to detect 5-FU in a way that would be suitable for biological models. It is known that 5-FU is 

‘electrochemically active’ which means that it can be detected through electrochemical detection 

techniques such as amperometry or voltammetry. Here, we use amperometry to detect 5-FU. We also 

employ the use of boron doped diamond (BDD) electrode to facilitate oxidation of 5-FU. Basically, when 

5-FU oxidizes on the BDD electrode surface, we can detect the drug through electrochemical detection. 

The home-made amperometric flow cell was created for this purpose.  

However, simply detecting 5-FU is not enough while keeping in mind biological samples. Such models 

(e.g. brain tissues) may contain many ‘electrochemically active’ compounds. So, we coupled the 

electrochemical detector to a high-pressure liquid chromatography (HPLC) system which makes it 

possible to separate out 5-FU from interferents. Further, we performed various experiments to select 

the ideal conditions, such as optimum pH (pH influence graph) and working potential (hydrodynamic 

voltammogram), for high oxidation of 5-FU. We also saw that 5-FU could be consistently detected 

(response reproducibility) on the BDD electrode. Finally, we observed the lowest possible detectable 

concentration of 5-FU over a range of concentrations (response curve). In conclusion, we were able to 

develop a simple, sensitive and selective method of detecting the chemotherapy drug, 5-FU, through 

electrochemical detection. This method can be applied to biological models (e.g. brain tissues) of 

zebrafish or rats for future research.   

 

 

 

 



2. Your explanation for a professor from your department: 

‘Chemobrain’ is a neurological phenomenon of cognitive impairment experienced by cancer patients 

who have undergone chemotherapy treatment. A major chemotherapy drug, 5-Fluorouracil (5-FU), is 

used to treat various types of cancer including those of the breast, stomach, rectum, and pancreas. 

While 5-FU is important for treating cancer, its toxicity could be a potential contributor of ‘chemobrain’. 

In this research, a novel method for electrochemical detection of 5-FU suitable for complex biological 

matrices (e.g. brain tissue) was developed. 

A custom-designed flow cell with a three-electrode arrangement for amperometric detection was used. 

Most recent electrochemical studies have employed electrode modification to increase electrode 

sensitivity to 5-FU. In this work, we employed the boron doped diamond (BDD) electrode as it requires 

no modification due to its key properties as an excellent electroanalytical detector. The HPLC system 

was connected to the electrochemical (EC) detector for separation and detection of the analyte.  

To select the ideal pH for the mobile phase, the influence of different pH solutions on 5-FU 

electrochemical behavior was studied, and a pH of 7.5 was selected. Further, different working 

potentials were applied, and a hydrodynamic voltammogram was obtained to determine the optimum 

working potential for 5-FU oxidation as 1.4 V. Moreover, it was important observe if the BDD electrode 

provides good short-term response reproducibility for 5-FU detection. Therefore, repeated injections of 

the drug were carried out, and excellent response reproducibility and electrode microstructure stability 

were observed with an RSD of 4.1%. Finally, different concentrations of 5-FU were injected with 

replicate measurements (n = 3) at each concentration. The range of concentrations observed was from 

100 to 0.2 µM. The logarithmic calibration curve constructed demonstrates excellent linearity over three 

orders of magnitude with a correlation coefficient, or R, = 0.9994. The detection limit found for 5-FU was 

as low as 0.23 µM. 

In conclusion, we were able to develop a simple, selective and highly sensitive electrochemical detection 

method for 5-FU which can further be applied to biological samples, such as zebrafish brain tissue. 

Future directions for this research include validating the developed method in animal model brains by 

quantifying 5-FU levels in zebrafish or rats. Further, the correlation of 5-FU drug concentration in brain 

samples with cognitive impairment can be examined, thereby providing previously unattainable insight 

into chemobrain. 

 

 


