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Project Titles and Project Code 
 

 

Session 1 Room 1 

BI01 Investigation on effect of temperature on antimicrobial activity of algae 

on Escherichia coli and Staphylococcus Albus 

BI02 The effect of pH and temperature on the stability and colour of 

anthocyanines, carotenoids and chlorophyll 

BI03 Evaluating the effect of copper-chitosan nanocomplexes upon growth 

of Oryza sativa 

BI04 Missing Plastic? Investigating the distribution and transfer of ocean 

plastic through trophic levels 

 

 

Session 1 Room 2  

CH01 Influence of drug release kinetics and administration profile on time 

dependence of active substance concentration in the organism. 

CH02 Electronic structures and the nature of the bonding of Ni x Fe 6-x (x 

= 0 – 6) clusters 

CH03 From Fuel to fire retardant 

CH04 The solution of water absorption mechanism of Super Absorbent 

Polymer and the relationship with cations in aqueous solution 
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Session 1 Room 3 

CP01 Applying Machine Learning techniques on predicting value of air 

pollution factors to improve air quality. 

CP02 Development of a Mobile Application on Medical Genetics as a Tool 

for Genetic Counseling in the Philippines 

CP03 Development of an intelligent Wilkin’s rate of reading test for 

Keratoconjunctivitis Sicca (KCS) using virtual reality and data analytics 

CP04 Visual summarisation of stories 

 

 

Session 1 Room 4 

MA01 Baskettech 

EN01 Development of a Low-cost Landslide Alert System for Landslide-

prone Areas in the Philippines 

EN02 Production of three-layer wall panels with using heavy-duty concrete 

with single-walled carbon nanotubes 

EN03 Smart House construction in Permafrost 
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Session 1 Room 5 

PH01 Cheap science – paper wheel centrifuge and generator 

PH02 Effect of Electricity on the growth of Garden cress in hydroponics 

PH03 Investigating the effects of the Conservation of Angular Momentum 

on the Flight of Helicopters 

PH04 Oculi 
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Session 2 Room 1 

BI05 Genetic and clonal analysis of Enterococcus faecium vancomicine 

resistant obtain from two hospitals of third level in Mexico 

BI06 Comparison of effectiveness of bay leaf extract and avocado leaf 

extract as electronic mosquito insecticide 

BI07 Immune response to cytomegalovirus associates with chronic diseases 

in old individuals 

BI08 LEFRID (Lerak for Eco-friendly Detergents) 

 

 

Session 2 Room 2 

CH05 Synthesis of superabsorbent cellulose-based hydrogels from food 

waste 

BI12 Investigating the effect of quinine induced autophagy inhibition on 

the efficacy of curcumin cancer treatment 

BI13 Determining the suitability of food wastes in producing bioplastics in 

conjunction with starch 

BI14 Investigate the Effectiveness of Household Products in Reducing the 

Breeding of Mosquitoes 

  



6 

 

 

Session 2 Room 3 

BI09 Big Data Mining & Analytics of TCGA to Identify Potential Prognostic 

Markers for Kidney, Liver &amp; Pancreatic Cancers 

BI10 Polystyrene beads affect the growth, speed and behaviour of Oxyrrhis 

marina 

BI11 Analyzing the Efficiency of Cellular Uptake Through Transfection of 

Tracking Vector into Cells 

 

 

Session 2 Room 4 

EN04 On wave propagation in hyperhelix structures 

EN05 NYAPU AYER: Floating Waste Collector 

EN06 Evaluating the effectiveness of audio, visual and behavioural feedback 

calibrations in EEG-based relaxation training 

EN07 Conversion of Rainwater to Electricity in Singapore’s High Rise 

Buildings 
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Session 2 Room 5 

PH05 Plasma based defect engineering of graphene for biosensing 

applications 

PH06 Effect of the types of fabric on heat retention 

PH07 Using everyday materials to reduce the effects of noise pollution 

PH08 Observation of spin hall effect via spin torque ferromagnetic 

resonance 
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Session 1 Room 1: BI01 
 

Investigation on effect of temperature on antimicrobial activity of algae on Escherichia 

coli and Staphylococcus Albus 

By Ally Wong Ji Ching and Lee Cheuk Lam 

Certain seaweeds are used as an alternative to commercial drugs as they are able to 

produce antibiotic substances. Some algae might have potential in water purification, as 

it can inhibit the growth of bacteria that cause food poisoning. We investigated the 

activity of bioactive substances in Lemna Minor and Salvinia Natans, under different 

temperature and pH of incubation of algae, on the inhibition of growth of E. Coli and 

Staphylococcus Albus. This was conducted by incubating the algae extracts with agar 

plates spread with bacteria and measuring the diameter of the clear zones. 

 

 

 

 

 

 

 

Session 1 Room 1: BI02 
 

The effect of pH and temperature on the stability and colour of anthocyanines, 

carotenoids and chlorophyll 

By Marcin Artur Bartoszewicz 

Dyes are complex compounds, which possess the property of absorbing certain 

wavelengths of the visible region of the electromagnetic spectrum. Their various health 

benefits are often overlooked and not accounted for in food preparation. The goal of the 

experiment was to study the relation between pH and temperature changes and the 

absorbance spectrum, and hence stability of the aforementioned dyes. Extracts, prepared 

from spinach, blueberries, grape skin, purified β-carotene, with ethanol as the solvent, 

were subjected to a variety of conditions, occurring frequently during food preparation. 

It was concluded that pH is a major factor, while temperature has minor effects. 
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Session 1 Room 1: BI03 
 

Evaluating the effect of copper-chitosan nanocomplexes upon growth of Oryza sativa 

By Patrick Thienan Duong 

Magnaporthe oryzae is a fungus that disrupts the rice crop supply for millions. Copper-

chitosan nanoparticles with anti-fungal properties (CuChiNp) were synthesized to study 

any adverse effects on Asian rice. There was no significant difference in fresh & dry weight 

(p>0.05) between the CuChNp group and the controls. This may be because the 

concentrations were too low, or the growing period was too short. Regardless, this 

indicates that the tested copper concentrations were contained well enough by the 

chitosan to prevent significant growth impediment. CuChNp’s accumulated effect on the 

fungi is continuing to be explored in an in-vitro and in-vivo capacity. 

 

 

 

 

 

 

Session 1 Room 1: BI04 
 

Missing Plastic? Investigating the distribution and transfer of ocean plastic through 

trophic levels 

By Emma James and Rhiannon Vipond 

Despite a globally acknowledged plastic crisis, researchers have struggled to detect the 

expected increases in marine plastic debris in sea surfaces sparking discussions about 

“missing plastics” and final sinks. The redistribution of different polymer types in the 

world’s oceans is aptly illustrated by debris collected from the beaches of Cornwall. 

Density studies suggest the likely destination of heavier polymers is degradation to 

microplastics and subsequent burial in deep sea sediments. Microplastics have been 

found in the stomachs of fish destined for human consumption; links between the 

polymers identified in fish and the feeding habits of the fish are hypothesised. 
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Session 1 Room 2: CH01 
 

Influence of drug release kinetics and administration profile on time dependence of 

active substance concentration in the organism. 

By Kaja Tyszkiewicz 

Nowadays, designing new better pharmaceutics has become harder than ever before. 

Thus, improving drug delivery is a promising way to enhance therapy results. 

Consequently, I experimentally tested the release of the active substance (KCl) from an 

extended release drug. I created mathematical model, based on zero order release 

kinetics and first order metabolism kinetics, which links drug’s half-life and delivery 

profile with its concentration in the organism. Regarding this model, I developed 

spreadsheet, allowing simulation in silico of various dosage models. I proved that the 

administration of one dose per day may be insufficient to stabilize the drug’s 

concentration. 

 

 
 

 

 

Session 1 Room 2: CH02 
 

Electronic structures and the nature of the bonding of Ni x Fe 6-x (x = 0 – 6) clusters 

By Rachata Walsri  

Metal cluster is a material which has interesting properties, such as catalyst, smart 

material. In this project, NixFe6-x (x = 0 – 6) were studied to investigate electronic 

structures and nature of the bonding. NixFe6-x were determined using density 

functional theory (DFT) with B3LYP/LANL2DZ and B3LYP/DGDZVP for Natural Bond 

Orbital (NBO) Atoms in Molecules analysis (AIM), respectively. NBO and AIM analysis 

were used to investigate electron electronic structures and the nature of the bonding. 

It was found that d-orbital is important for bonding between metals. The bond between 

Ni-Fe, Ni-Ni and Fe-Fe are transit closed interactions.  
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Session 1 Room 2: CH03 
 

From Fuel to fire retardant 

By Ameline Archis and Brielle Papadopoulos 

The aim of this experiment is to determine which chemical; borax, sodium silicate or 

potassium alum is the most effective in turning cotton into fire retardant cloth. This 

is done to address the global problem of wildfire casualties by introducing easily 

accessible, non toxic and cheap fire retardants. The experiment was performed by 

treating cotton fabric in a solution of water and the chosen chemical, testing how 

long it withstood the flames of a Bunsen burner. The results of this experiment found 

that Alum made a very effective fire retardant, with an ignition time of 300 seconds, 

much longer than the control time of 5 seconds 

 

 

 

 

 

 
 

 

Session 1 Room 2: CH04 
 

The solution of water absorption mechanism of Super Absorbent Polymer and the 

relationship with cations in aqueous solution 

By Sakakibara Kazuma and Shirai Yoshiaki 

If ions are included in an aqueous solution, the amount of water absorption of Super 

Absorbent Polymer extremely declines. We found that the amount of water absorption 

was influenced by the kind of cations in aqueous solution. We can easily identify the 

kind of cations and estimate the amount of them by weighing mass. Our study will lead 

to the decline of the cost required to monitor industrial liquid waste which cations exist 

in. From this study, we hope to contribute to the preservation of water environment. 
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Session 1 Room 3: CP01 
 

Applying Machine Learning techniques on predicting value of air pollution factors to 

improve air quality. 

By Cheah Zixu and Ooi Jun Xiang 

In this project, we’ve learned and applied machine learning on predictions of factors that 

causes air pollution in Singapore by providing data like monthly PSI, air pollutants 

concentration and more. The main objective of the current project is to create awareness 

in the society on what should be done to improve air quality that might affect a country’s 

economy and safety. 

 

 

 

 

 

 
 

 

Session 1 Room 3: CP02 
 

Development of a Mobile Application on Medical Genetics as a Tool for Genetic 

Counselling in Philippines  

By Ong, Cailyn Mae C. 

A mobile application was developed to present genetic concepts in an easily-understood 

manner to help genetic counselors deliver services more efficiently. The application 

presents information about three genetic conditions, namely maple syrup urine disease 

(MSUD), alpha thalassemia, and G6PD deficiency. Information on the genetic concepts & 

conditions was verified by experts from the Institute of Human Genetics in the University 

of the Philippines - Manila. Usability testing was conducted by asking laypeople and 

genetics professionals to navigate the application and answer a survey to rate the 

application in terms of functionality, performance, user-friendliness, and content. Three 

rounds of testing yielded positive results. 
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Session 1 Room 3: CP03 
 

Development of an intelligent Wilkin's rate of reading test for Keratoconjunctivitis Sicca 

(KCS) using virtual reality and data analytics 

By Timothy Chek Jun Hou, Tan Yong Han Travis and Rahul Kumar Singh 

Keratoconjunctivitis sicca (KCS), or dry eyes, is a common eye disease with severe 

symptoms if not treated quickly. Currently, many eye centres use the traditional 

Schirmer’s test, providing uncomfortable experiences for patients. By adopting virtual 

reality and verbal analysis platforms to replicate Wilkin’s Rate of Reading test, our project 

aims to accurately diagnose the severity of KCS in patients, and model a portable and 

reliable testing kit for potential patients. 

 

 

 

 

 

 

 

Session 1 Room 3: CP04 
 

Visual summarisation of stories 

By Jiang Zhiheng, Tan Yi Kai and Huang Junwei 

Visual Summarization of Stories aims to analyse characters from three detective stories 

with a computer generated relationship network. We use a variety of solutions such as 

differentiating the characters into “Agents” and “Patients”, Sentiment Analysis and Natural 

Language Processing to extract relevant information from the stories. Thereafter, we 

generate summary network of the interactions between the main characters to represent 

the gist of the story. Such networks help us understand stories better, helping us discover 

patterns in a story as well as the nature of interactions between the characters. This can 

be useful in literature research and news analysis. 
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Session 1 Room 4: MA01 
 

Baskettech 

By Muhammad Khazin Bin Noor Hisham and Emeirul Ezzuddean Bin Jefri 

Aiming to score a free throw precisely and accurately has always been one of the main 

issues faced by basketball players. With that in mind, by knowing the calculations behind 

the theory of projectile motion, a perfect angle in free throw for any basketball players 

can be proposed. This project creates an app to measure the accurate angle and velocity 

that is able to allow the player to score better in their free throw based on the 

mathematical theory that we implemented.  The buzzer will produce a sound after the 

player made a shot. Based on the data obtained from the gyroscope which calculates the 

angle and accelerometer sensor which calculates the velocity of the ball, the device will 

predict if the ball enters the hoop or not. Therefore, the free throw will be more accurate 

and precise, enhancing the skills of basketball players. 

 

 

 

 

 

Session 1 Room 4: EN01 
 

Development of a Low-cost Landslide Alert System for Landslide-prone Areas in the 

Philippines 

By Karl Raymond D. Roque 

The transmitter of the Arduino-based landslide alert system sends an alert when a 30° 

soil tilt-change is detected. It also measures soil moisture readings and alarms the user 

through a light and sound system in the receiver. The system had a 1.000 F1-score after 

successfully detecting landslides and moisture across 15 trials with a small-scale setup. 

The transmitter consumes 0.6-mW of power and has 5-m transmission range. The system 

cost was more than 1000 times lower than conventional systems, making it a cost-effective 

alternative. The model has a potential to be an effective and accessible landslide 

monitoring system once implemented. 
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Session 1 Room 4: EN02 
 

Production of three-layer wall panels with using heavy-duty concrete with single-walled 

carbon nanotubes 

By Igor Myarikyanov 

Today popularity of carbon nanotubes started to trends up. It can be used almost 

everywhere, including in construction. Adding of carbon nanotubes increase the ultimate 

strength for bending and compression, using of nanomodified concrete reduce the cost 

and speed up the construction process. 

 

 

 

 

 

 

 
 

 

Session 1 Room 4: EN03 
 

Smart House construction in Permafrost 

By Danilov Anton 

The construction and operation of a house in permafrost has its own characteristics: 

building in the permafrost should be accompanied by the modern technologies and 

energy saving materials. This project created a 3D visualization of “Smart Home” with 

calculations and application of the technologies studied in the process of creating the 

project. 
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Session 1 Room 5: PH01 
 

Cheap science – paper wheel centrifuge and generator 

By Wu Dao-Sian 

The thought of this study is inspired by a tradition toy called ”spinning buckle”. This toy 

provides high rpm (row per minute). I try to turn it into a centrifuge and generator by 

upgrading its spinning speed and stability. After three months of upgrading and 

redesigning, it only take 100 seconds to check the hematocrit, and its generating 

efficiency comes to 14%. I will keep working on this project and try to reduce its size, so 

it will be easier to move around and can help someone in need one day. 

 

 

 

 

 

 

 

Session 1 Room 5: PH02 
 

Effect of Electricity on the growth of Garden cress in hydroponics 

By David Goh, Shaun Max and Faith Mah 

In this experiment, the investigation is about the effect of electricity on the growth rate of 

plants. 4 containers of garden cress plants were exposed to 3 different voltages in a 

hydroponics setup. It was predicted that the higher the voltage, the faster the rate of 

plant growth. With 7-8 billion people in the world, there are food shortages and hunger 

problems all around the world because there is a higher demand than supply for food. 

This experiment hopes to show that more food can be produced in a fixed period of time 

and can help mitigate world hunger. 
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Session 1 Room 5: PH03 
 

Investigating the effects of the Conservation of Angular Momentum on the Flight of 

Helicopters 

By Koon Wei Pheng, Torance Tan Ying Liang and Benedict Chua  

This study aims to find out the effects of angular momentum on the effect of the motion 

of a helicopter in terms of the displacement and velocity against time. A remote-control 

helicopter was used in the study. Experimentation was done to find out the motion of the 

helicopter in three cases: (1) with both rotors, (2) with only one rotor and (3) an 

unpowered helicopter. Furthermore, we were able to incorporate scientific knowledge 

learned in the classroom to solve and explain real-world problems; further strengthening 

our belief in education’s application to reality. 

 

 

 

 

 

 

Session 1 Room 5: PH04 
 

Oculi 

By Loh Xuan En, Palanichamy Mahalakshmi and Ajith Sreelekshmi 

This project was done as part of the Energy Innovation Challenge 2019, with the theme 

“Radiation is Everywhere”. Oculi aims to make use of radiation, using the concept of 

RADAR to improve the mobility of the visually impaired, as well as their safety during 

navigation. The device, Oculi makes use of the fact that waves are reflected when an 

obstacle interrupts its path to determine the distance of obstacles in the user’s path, and 

thus alert the user. The project received an overall merit award in EIC 2019. 
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Session 2 Room 1: BI05 
 

Genetic and clonal analysis of Enterococcus faecium vancomicine resistant obtain from 

two hospitals of third level in Mexico 

By Leopoldo Iii López Garza and Andrés Marcelo Mireles Gutiérrez 

 

Enterococci are part of the human normal gastrointestinal microbiota. Infections caused 

by E. faecium are hard to treat because of its natural resistance to antibiotics. In this study 

clinical isolates of a tertiary care hospital of Monterrey were analyzed to check the 

presence of resistant genes, VanA, VanB and VanC, as well the clonality of vancomycin 

resistant E. faecium. The antibiotic sensitivity and biofilm formation with NaCl or glucose 

were also evaluated. The resistant gene found in the 25 studied isolates was VanA. 17 

different band patterns were found, being clone “E” the one with the highest incidence 

having 6 isolates. 

 

 

 

 

Session 2 Room 1: BI06 
 

Comparison of effectiveness of bay leaf extract and avocado leaf extract as electronic 

mosquito insecticide 

By Abdurrachman Sami and Haura Insiyah Sajjadyah 

This study aims to utilize and compare salam leaf extract and avocado leaf extract as an 

electric mosquito insecticide. This research was conducted on October 16 to November 

1, using quantitative research methods with experimental methods. This study uses 

electric mosquito repellent from salam leaves and avocado leaves extract as independent 

variables, and the dependent variable in this study is the effectiveness of electric mosquito 

repellent. This study uses ethanol as a control variable in this study. Making this electric 

mosquito repellent is enough to make salam leaf extract and avocado leaves which will 

then be dipped in anti-mosquito pieces for 1 day. After making observations and 

comparisons, the results showed that salam leaf extract and avocado leaf can be used as 

an electric mosquito insecticide and by comparison that salam leaf extract is more 

effective than avocado leaf extract. 
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Session 2 Room 1: BI07 
 

Immune response to cytomegalovirus associates with chronic diseases in old individuals 

By Anna Pauliina Rumm 

Cytomegalovirus is very common but maintaining its surveillance can be extremely 

demanding for the immune system. This study focuses on cytomegalovirus’s role in 

immunosenescence and its association with multiple pathological conditions in old 

individuals. CMV titers were shown to correlate with age and gender, but there was no 

correlation with BMI. High CMV titers were associated with chronic diseases (e.g. diabetes, 

chronic kidney disease) in elderly people. Through the comparison between ELISA and 

LIPS it was concluded that LIPS provides a highly quantitative method for studying anti-

CMV antibodies and has the potential to more accurately document CMV infection than 

ELISA. 

 

 

 

 

 

 

Session 2 Room 1: BI08 
 

LEFRID (Lerak for Eco-friendly Detergents) 

By I Komang Tri Yasa Widnyana and Ni Made Yura Pradnya Paramitha 

Eco-friendly literally means earth-friendly or not harmful to the environment. This term 

most commonly refers to products that contribute to green living or practices that help 

conserve resources like water and energy. Eco-friendly products also prevent 

contributions to air, water and land pollution. With Eco-Friendly product which is can be 

as a solution to relate the International environmental hyginie and environmental 

sanitation. In this innovation we focus on solutions from water pollution.  Generally in 

today's world, people wash using chemicals that can damage the environment.  For this 

reason, LEFRID (Lerak for Eco-friendly Detergent) can replace generally dangerous 

detergents. 
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Session 2 Room 2: CH05 
 

Synthesis of superabsorbent cellulose-based hydrogels from food waste 

By Kwee Tze Wei Bernard, Ooi Wei Chern and Ng Tze Yang 

This study aims to extract cellulose from sugarcane bagasse and watermelon pith, convert 

it to sodium carboxylmethyl cellulose (CMCNa) and crosslink it with citric acid to form 

hydrogel. Hydrogel synthesized using sugarcane bagasse carboxymethyl cellulose 

outperformed that synthesized from watermelon pith at 125 g of water / g of 

hydrogel. The project has won 3M Best Project Award in the School-Based Science 

Mentorship Programme and Silver Award in the Singapore and Science Engineering Fair. 

This project was also selected to represent Singapore in the Super High School Science 

Fair in Japan. 

 

 

 

 

 

 

 

Session 2 Room 2: BI12 
 

Investigating the effect of lactic acid bacteria on the prevention of Alzheimer’s 

disease 

By Ezeck Chong, Yeo Rong Quan and Justin Ng Teng Loong 

Alzheimer’s disease is a common neurodegenerative disorder. The excessive buildup of 

beta-amyloid plaques and tau protein tangles in the brain nerve tissue disrupts cell-to-

cell communication. This study investigates the ability of lactobacillus in reducing paralysis 

of C. elegans CL4176 due to the accumulation of beta-amyloid plaques in its muscles 

after the temperature upshift (25°C), and if pretreatment with lactobacillus is more 

effective. Four strains of lactobacillus had shown to cause significant reduction in paralysis 

in C. elegans. Moreover, pretreatment with Lactobacillus plantarum and Lactococcus 

lactis resulted in a significantly greater reduction. In application, supplements containing 

lactobacillus are encouraged as a prevention against Alzheimer’s disease. 

 

 

 

 

 



21 

 

 

 

Session 2 Room 2: BI13 
 

Determining the suitability of food wastes in producing bioplastics in conjunction with 

starch 

By Sharmain Lim Chen Ting, Hoo Rae En and Felicia Yoong Hui Zi 

To combat the influx of plastic consumption and food waste, the physicochemical 

properties of fruit seed extract bioplastic, namely Durio zibethinus, Mangifera Indica and 

Artocarpus Heterophyllus have been explored to complement conventional starch-based 

bioplastics (corn, tapioca and potato). Durian bioplastic yielded the highest 

physicochemical properties among the 3 fruit seed starches. When mixed with the 3 

conventional starches, bioplastics mixed with durian extract continued displaying higher 

tensile strength while bioplastics mixed with mango extract achieved greatest percentage 

elongation. 

 

 

 

 

 

 

Session 2 Room 2: BI14 
 

Investigate the Effectiveness of Household Products in Reducing the Breeding of 

Mosquitoes 

By Tan Kai Shien Keene, He JiZhao and Yang Zhen 

Many countries often deal with outbreaks of mosquito-borne diseases. In order to reduce 

the likelihood of mosquitoes breeding, our team tested various household substances 

such as oil, soap and bleach on their effectiveness at killing larvae and deterring 

mosquitoes from laying eggs in water. We also added colouring to water to test if 

different colours deterred mosquitoes from laying eggs in water. From our observations, 

water with soap added is most effective deterrent while darker colours have more eggs 

and larvae. Our team believes that our findings will be useful in regions where 

commercially-produced insecticides are unaffordable. 
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Session 2 Room 3: BI09 
 

Big Data Mining & Analytics of TCGA to Identify Potential Prognostic Markers for Kidney, 

Liver &amp; Pancreatic Cancers 

 

By Athalia Tan, Clara Hui and Rachel Yao 

We analysed data from liver, pancreatic and kidney cancer patients from The Cancer 

Genome Atlas using R programme and found that liver cancer had fewer prognostic 

markers for tumour stage and survival outcomes than the other 2 cancers.  More 

biomarkers were up-regulated in pancreatic cancer patients with better outcomes.  

Pathway analysis found high expression of genes in cell-cycle pathways associated with 

worse overall survival for all 3 cancers, and shorter progression-free interval and disease-

specific survival for pancreatic and kidney cancers. Few biomarkers were commonly 

associated with overall survival and progression-free interval in all cancers but none with 

disease-free interval and disease-specific survival.  

 

 

 

Session 2 Room 3: BI10 
 

Polystyrene beads affect the growth, speed and behaviour of Oxyrrhis marina 

By Tan Kai Ting, Phang Poh Hui and Tan Yue Yang 

Microplastic pollution is a problem worldwide. In our experiment, we examined the 

impact of 0.00500%, 0.0125%, 0.0250% and 0.0375% of polystyrene microbeads (10 μm) 

on the length, speed and behaviour of Oxyrrhis marina. These set-ups simulate what 

would happen as the concentration of microplastics in the seas increases. Oxyrrhis marina 

were found to ingest and egest microbeads, have an increased average length (p-value 

among the set-ups on day 9 = 0.006 < 0.05) and an increased average speed (p-value 

among the set-ups on day 9 = 0 < 0.05). 
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Session 2 Room 3: BI11 
 

Analyzing the Efficiency of Cellular Uptake Through Transfection of Tracking Vector into 

Cells 

 

By Mubina Shahnaz, Hu Man Mak (Emily) and Jazreel Yu Jia En 

To fulfil the main aim of our project, we had to first obtain a linearized vector, which was 

done through digesting a plasmid DNA with BAMHI restriction enzyme, gel 

electrophoresis - to separate the DNA fragments by size, ligation - to insert the mCherry 

fluorescent protein into the vector, then transformation and finally to mini prep. Overall, 

this project has been very insightful as we had the opportunity to experience first-hand 

how DNA cloning is carried out and also learnt a lot about the Central Dogma Theory, 

which have broadened our knowledge about genetic engineering and molecular biology 

in general.  
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Session 2 Room 4: EN04 
 

On wave propagation in hyperhelix structures 

By Seojune Lee and Seokchan Hong 

The natural frequency of spring takes a critical role in controlling vibrations. We thought 

of hyperhelix structure, which is shape in which a long beam is repeatedly twisted finite 

or infinite times. Our research was conducted to figure out what would happen if we 

replace the spiral-shaped structure of springs with second-order hyperhelix. We analyzed 

mechanical properties of the hyperhelix spring using transfer matrix method. Various 

mechanical properties, including natural frequency, natural mode, forced response, and 

dispersion relation, were calculated. Also, we could figure out the optimized shape of 

hyperhelix for enhancing the natural frequency. 

 

 

 

 

 

 

Session 2 Room 4: EN05 
 

NYAPU AYER: Floating Waste Collector 

By Soo Jun Shan and Sharifah Yura Mona Mas Rahayu Binti Abdullah Yura Ulmateen 

 

A conceptual design of a waste collector for floating rubbish on the surface of water. 

Aimed for use by communities living on or near bodies of water, or in other words, for 

domestic use. Results from testing of the prototype indicate that further modification is 

required to achieve desired functionality. 
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Session 2 Room 4: EN06 
 

Evaluating the effectiveness of audio, visual and behavioural feedback calibrations in 

EEG-based relaxation training 

By Zhang Minyue and Rachel Yeo Hui Min 

Stress is becoming more common in our daily lives. Thus, it is important for us to not only 

take care of our physical health, but also our mental health. Our project aims to find out 

the most effective method of relaxation between audio, visual and behavioural relaxation 

through a series of calibration tasks using EEG (electroencephalography) . This would 

then be able to help us when deciding the best method to use in stress therapies. The 

calibration can also be used to improve on a relaxation game to personalise it for each 

user, allowing the mindfulness training to be more effective. 

 

 

 

 

 

 
Session 2 Room 4: EN07 
 

Conversion of Rainwater to Electricity in Singapore’s High Rise Buildings 

By Jonathan Chew Jian Pin, Chua Tse Hui and Lim Sing Wei 

The purpose of this project is to investigate the feasibility of utilising falling rainwater in 

Singapore’s high-rise residential flats to generate electricity. A rainwater energy system 

was researched, designed, prototyped, and tested. The prototype is a scaled-down 

version of the actual rainwater energy system, carried out as an experiment in a horizontal 

flume pipe and a vertical pipe at the National University of Singapore. The experiment 

explored different types of turbines, water impact positions, gear ratios and flow rates. 

The prototype produced a power of 0.0818 Watts at 63.1% efficiency. 
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Session 2 Room 5: PH05 
 

Plasma based defect engineering of graphene for biosensing applications 

By Jordan Low Jun Yi, Koo Min Seo and Wong Yin Leng Angelina 

Diabetes is on the rise, and a sensitive biosensor is urgently required to monitor blood 

glucose levels of patients. In this project, the immobilization of glucose oxidase (GOx) is 

employed for the fabrication of a low-cost glucose graphene-based biosensor (GBB) able 

to demonstrate balance between wide detection range and high sensitivity. GOx enzyme 

was immobilized on graphene and subjected to various durations of radio-frequency (RF) 

plasma treatment to engineer defects onto the graphene interface. Raman spectroscopy 

was used for the characterization of graphene and to ascertain the presence of defects. 

Resistance of GBBs with solutions of various β-D-glucose concentrations were plotted on 

I-V graphs and the optimal plasma treatment duration was found to be 5 minutes. 
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Effect of the types of fabric on heat retention 

By Wong Yao Xuan Joanne, Joshua Ng Chun How and Tok Yu Hang Cliff 

The purpose of our project is to find out the relationship between the types of fabric and 

the retention of heat in an internal environment. The chemical and physical makeup of a 

fabric would affect its heat capacity and conductivity. The heat retention of chiffon, silk, 

denim, felt and linen are compared by measuring the temperature of the water in each 

of the boxes which are covered with different fabric and left to cool at room temperature 

for one hour. Generally, boxes covered with thinner fabric or fabric that are lightly woven 

have a greater decrease in 

temperature. 
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Using everyday materials to reduce the effects of noise pollution 

By Teo Ling Li Rachel, Chan Syn Ning and Kushagra Shrivastava 

Noise pollution has become a ubiquitous problem in this fast-developing world. This 

research aims to find a material that is cheap, easily available and reduces sound levels 

effectively and also has the potential to reduce thousands of deaths caused by noise 

pollution. Cork, polystyrene foam and low-density polyethylene foam (LDPE) were used 

for the research because of their varying densities. We hypothesized that denser materials 

will reduce maximum sound levels. Our results concluded that LDPE was the best sound 

level reducer, which contradicted our hypothesis. Thus, we concluded that less dense 

materials reduced sound levels more. 
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Observation of spin hall effect via spin torque ferromagnetic resonance 

By Cheryl Shua and Hu Tongyu 

Spintronics holds great potential in developing high density data storage medium, 

causing less heat generated in electronic devices which consumes lower energy. In this 

work, to investigate the spin orbit torque switching efficiency of platinum (Pt), spin torque 

ferromagnetic resonance is employed on a platinum permalloy bilayer to subsequently 

derive the spin Hall angle of 5.21%. This was with respect to the anisotropic 

magnetoresistance of permalloy (Py) was measured to be 0.496%. With a larger spin orbit 

torque switching efficiency, the materials exhibit higher potential for future applications 

in spintronics, particularly data storage. 

  

 
 

 

 

 


