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	Name of Supervisor: 

	Daphiny Pottmaier

	Research Theme: 

	Bioscience for Health

	Location of Project:

	NTU, SST Clifton Campus. ENG121, ENG121A



	Project Title:

	The production and characterisation of microplastics to study their effect on cellular response

	Project Description:

	This project aims to validate a procedure to produce microplastics and test their impact on cellular health and function. The study will assess microplastics properties and their correlation to their effects on human cells, focusing on mechanisms of oxidative stress, inflammation, and genetic damage. Human cells  will be exposed to various concentrations of microplastics (does response) for varying time periods (time response), and biochemical assays will measure cell viability, oxidative stress markers, metabolic activity and cytotoxicity. The findings will add insights to an emergent field of research and discussion about the impact of microplastics on public health and future generation.
Stage 1: preparation of microplastics
Weeks # 1, 2, 7
Previously patented technique will be used to produce microplastic particles from commonly used plastics. 
Stage 2: characterisation of microplastics
Weeks # 3, 6, 9
Characterisation of microplastics will be conducted in triplicates with focus on understanding their degradation and related physical and chemical properties in corelation to potential health risks due to cellular responses. 
Physical characteristics such as size, shape and morphology will be measured using confocal and scanning electrical microscopy. 
Chemical characteristics such as chemical bounds and vicinity will be obtained using infrared spectroscopy combined with thermogravimetry and mass spectroscopy. 
Training and Analysis time schedule: The induction and training to use these instruments may take up to two days. The analysis of six samples per batch will take about half day. Thus, the total number of samples will be limited to 24 (2 days) to manage risks with equipment availability and other issues.
Stage 3: dose-response and time response studies to identify the effect of microplastics on essential cellular responses  
Weeks # 4, 5, 8
Mammalian cells cultured in 2D and 3D will be incubated with various concentrations of microplastics over a range of different times. Cell and medium samples will be analysed for cell metabolic activity, cell viability, cytotoxicity. 2D and 3D samples will be imaged to visualise the microplastic update by the cells and to identify the location of storage within the cells. This will help to identify cellular pathways that might be affected by microplastic uptake and inform future research applications. 
Stage 4: data analysis, report writing and review 
Week #10
The student will analyse and compile all quantitative and qualitative data and prepare a journal-publication style report. 


	Bench Supervisor:

	Yvonne Reinwald; Gareth Cave

	Potential skills that can be developed:

	mass spectrometry; confocal microscopy, electron;cell biology; microplastic production, particle characterisation, 3D in vitro tissue culture, brightfield and fluorescence microscopy;biochemistry;in vivo testing;

	Training opportunities:

	The student will learn techniques related to the fabrication of microplastics (such as microfluid system processing)  and microplastic characterisation (such as electron microscopy and infrared spectroscopy). The student will also learn 2D and 3D mammalian cell culture, brightfield and fluorescent microscopy techniques and cell metabolic activity assays. The student will be working closely with postdoctoral researchers, PG final year project students and placement students who will provide peer support.

	Other information: 

	This will be a pilot  study to train students in multidisciplinary research to gain expertise in chemical-and physical characterisation techniques, materials, and mammalian cell culture  in an intersectional area of much needed research to assess informat
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